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A FLU D DI STRI BUTI ON TRAY AND METHOD FOR THE
DI STRI BUTI ON OF A HI GHLY DI SPERSED FLU D ACRCSS A BED

W@BROCDNEACT MATERI AL This invention rel ates toPEI/bHBIN7/066738

di spersion fluid distribution tray. Another aspect of

the invention relates to a nethod of dispersing a

fluid across a bed of contact material contained

within a vessel. Background In many downfl ow type

megctrob Spi w1 BUTabNdeRAY CANMINETHODE SORT THIS DI TROTALN OF
f & Hiwsrkl brdprErexb trrUIde ACROSSE 0K HED loF ¢onracT MATERIAL
di stributed across and through the catal yst bed.

Oten, to inprove the fluid feed distribution across

the d&E&l yEVSBR" i at8actBrawiidn 8 S8GarpBRdL Wi th

&4 44 d e SR BH&%ertdt&ﬁé% bhatcprovide fiokcani bAPFONEGs to
di spersion of the fluid feed. One exanple of a device

PIEAGChG T f BF SRETH Tormidis i f LR Orft ¢ daof | GPHEt$Eed

ﬁéﬂ&%@la%ﬁ%l@e&ah?&bﬁt abeds9f1a reactor is th_at
which is disclosed in U S. Patent 5,403,561. This

closes the use within a reactor vessel of a

f1 owgi %taﬁybggﬁfﬁcpmr@bua%egefoy@l Jy%rtmlylc%a&ra buti NG, st
a m xed phase fluid stream across the top of

eatt altysts beaci T Ifow dibst ﬂ%@lfcﬁfidaﬁﬁafﬂﬁ?%e@%‘é@%&és be

1%11%1‘&9”5%&&9%:&& ta'%r%s@' ghal it Yo Qfn SRaCced: aPREL ped.
chi mey$ extendi ng through the horizontal trays. The

Piovier, éndippreaehthifinéy hasdadsprajypurdansafppss the
PLoduLing g, Conk Cal s SREAYH 1 TEe COLMNS dRenSPI &Yy

means are positioned so that the spray patterns
@xﬁé'mlé\?pltaﬂd thays nore e ovheée sperayrpricirerddi Apspgesion of
1?% heans apdyother structural reactor internals

cate el owthe hori zontal tray and above the
cat al9pst epetdprldhel e icevigeorheri@ékpl ifeirt adiscfosur e of

éf%ecﬂ%%t%nsﬁgp%r%hﬁ%ﬁ%eéngt%ﬂﬁra&ors‘é%u &b st bed of

supporting t ori zont al tray nor 1s
a reactor is that which is disclosed in U.S. Patent

5,403,561. This patent discloses the use within a reactor
vessel of a flow distributor apparatus for uniformly
distributing a mixed phase fluid stream across the top of a
catalyst bed. The flow distribution apparatus includes a
horizontal tray with a plurality of spaced apart chimneys
extending through the horizontal trays. The lower end of each
chimney has a spray means for producing a conical spray. The
chimneys and spray means are positioned so that the spray
patterns overlap and that none of the spray produced impinges
on beams and other structural reactor internals located below
the horizontal tray and above the catalyst bed. There is no
other explicit disclosure of the use of support beams and
other structure for supporting the horizontal tray nor is
there a recognition of the problems associated with the

inability to provide for fluid conduits for passing fluid
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there a recognition of the problens associated wth
the inability to provide for fluid conduits for

w@a®sieg1d | ui df rom above the horizontal tray oPEDUS1087/066738

catal yst bed at |ocations at which the horizontal
trays are supported. Another type of fluid
distribution device is disclosed in U S. Patent
5,882,610 which is placed over a catalyst bed within a

feac toovandnwhh&hi rides af, osneh sid Rukkopsofpad at
fas-lli quid m xture through a catal yst bed of the
YFEIOFS Fhe bt S riButicsn 288V £et i HE] idEs Sgprorted.

di st rirkdter @i(@é e haviing e@BEHi bst S hicas cerifi €8sc1seq
m xi ng channels for e{)assn ng fluid to the catal yst bed.

Thi's paf@henF ur t Herr A1dathést he RUfsor ©V6F fheatalyst bed

whgtid Butescpbat endyidike wsevolestidf eners disposest o
upon the upper face of the distributor plate or by the

e lorvddppor tubedms PI9ac édChed bW & EDEEt SR of S dedr - The

@i strihutioh gbat& OfciRvelobhg et hods.orTheapat €4ing
however, fails to address or even recognize the
frsblidvs sealised By itire splracerentd othdusper foheanss 119

pelawdhensurface, of dhe @h%rﬂtﬁ)ﬂ%r@i Rrah@r SUEPhes the

probl ems occur when a distributor plate area is
PERIUcEdThy Stpportitsearsat hebeby  errgePingt+E L Httr s
ysgafle 1.06nt bee Phacement.cobef i ddi%%@‘i%b"t%roélate or. by

downconers for passing fluid to the catalyst bed. This
elreatses c4 VoPHCO A e arePl@iipe hodbed |Tdied bes tdinse i gt ed

SRSl RGT B L educst) wakTORBLAY I N he cEhuhd. nowever,

di'stribution across the catal yst bed. Summary it is

briel vbjceetidofs s her igweentrieondtbzpridvd dercdlehgi daused by the
i jbut i.an Lt hi o I a y be

T 0 By St g e WAt oy orovi dos For

di g iyougeirf ptatei studbyriconens $¢aid vdenossdt heributor

%ﬁtae' V%tgab‘%‘g '%El.ilgpttde%e b&?%ﬁﬁgéré’eﬁesa‘%ds- AEEOEY NGl Yor i ng
rovided isS a ui istribution tray for

it not useable for the placement of fluid conduits or
downcomers for passing fluid to the catalyst bed. This
creates a void area over which no fluid is distributed
resulting in a reduced uniformity in the fluid distribution
across the catalyst bed.

Summary

It is one object of the invention to provide a fluid
distribution tray within a reactor vessel that may be
supported by support beams and which provides for a highly
uniform distribution of fluid across the catalyst bed within
the reactor vessel.

Accordingly, provided is a fluid distribution tray for
distributing a fluid across a top surface area of a bed of
contact material contained within a vessel, wherein said
fluid distribution tray comprises: a panel tray having a lost

area due to a support element upon which said panel tray is
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distributing a fluid across a top surface area of a
bed of contact material contained within a vessel,

wab@ratrisai d fluid distribution tray conpri seBCT/HS2007/066738

panel tray having a | ost area due to a support el enent
upon whi ch said panel tray issupported within said
vessel and a remai ni ng useabl e area of said panel
tray; and a plurality of fluid flow nmeans distributed

AGFSS Akl panedatd ay sise 1aafi sd ridmdirahgpatt@be area of
providing for a high-density distribution of said
ﬁf%ﬂ P ot FitAns? t%%uéa&éﬁ%e?]%aft%%ﬁ artey Weeh? n

saiddieraunkBgo s eable anea thal is Adjiacenbyaneh Nedtern
to said | ost area and providing for a Iom#den5|tzh.d -
1 OWwW

HiStABGt FeR of Msdi Isditd oW HednewicthiPAtSat

IR Wl‘%ﬁllﬂl5§a@$1§peﬁfs%&1%hh§ffe£ h@n: isia @a@@”@@ﬂﬂ§ﬁﬁi@
area. Al'SO provi i's a reactor system co%l si ng
t

YEFddle, aRaei AT nt edPeaRs tf 8Rd rerdi ichgaad S’bf’?’a%e@ nd

ﬁ@d@ﬂﬂf%gwﬁgh|9 §@%ihéﬂ§$%§ldgggr£%ﬁﬂfﬂn MRansifioF1uid flow
W t hdrawi ng a product stream from said vessel, wherein

G FiSArE vesserensndant aPnedla %raﬂaaIO)F@?rbEHa%a‘iﬁWg

Ahdper isHrkacg area; a fluid distribution tray
system for providing for the distribution of a fluid

acr o9s-S®aPdouppetd Sur¥ acécareasy Wt e wrRaldirpui @ vessel,

HSiHd QUGEeNLELRY SUSLeMGONRY ] §6§No%m@ehl££% within
having a panel tray area, wherein at |east a portion

vk afed spanandt eyl «ir egabeafer UpBMar astpport PEP@AENtStrean
suf ace of,cassuppard, &l e%ﬁ'@hlﬁv\#ﬂ?ﬁﬁe@%eﬁr oui dena 4,088 4

area of said panel tray area is said at least a
poraliven @édshawlwmn@1tﬁwﬁy arebadreariasy apdhusai d

“s!’cpﬁrb t%ane ¥aé;y§t%‘r‘ne’fo§nﬁ ﬁv@{%goggﬁiéeﬂ%@r%&%on

sai area erence
@‘fetaJveféWlslaadrpaﬁeftaﬂtd agppareauaﬁ@jcgaﬂ@al,osrheaefea; said fguid

&Jé’é&'ﬁuﬁoﬁft%f A, oW, f%g@%s distrif ‘idt%goséa&ﬂigd a
remai ning usea area o ai d panel  tray ar In-a
rhrstl ithatyi encepatwierneipr evi @Ieagtf@rpcaptmoglh oflepgid ypanel
tray area bears upon a support element surface of a support
element to thereby provide a lost area of said panel tray
area, which is said at least a portion of said panel tray
area bearing upon said support element surface, and a
remaining useable area of said panel tray area, which is the
difference between said panel tray area and said lost area;
and a plurality of fluid flow means distributed across said
remaining useable area of said panel tray area in a
distribution pattern providing for a high density
distribution of fluid flow means within a compensation area
defined by said remaining useable area that is adjacent and
near to said lost area and providing for a low density
distribution of fluid flow means within said remaining

useable area other than said compensation area.
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di stribution of fluid flow neans within a conpensation
area defined by said remai ning useable area that is

wa@eljoaszrt and near to said | ost area and provi BETYSI00T/066738

a low density distribution of fluid flow neans within
said remai ni ng useabl e area other than said
conpensation area. Further provided is a nethod for

di stributing a highly dispersed fluid across a bed of
cont actrtaBteptabicantial Regevhbddli ford Messebut WAGr ik ghly
said method conprises: flowing a fluid over a pane
R SREVIERGTR Parels @rQﬁdaPEaCO%%%Fé“ﬁtﬁFlPéag?“%ﬁl“ed

Pordiron ebssaid panelid saysaheanbeaisniReBsa sUPPOid a
el enent surface of a support elenent to thereby

oW @¥ca PoBR &t dd Bt @él"él“%aﬁe?alier]a)?réﬁeéreé\hl‘@1‘?4@31“ at

s gt at doeasbnao P diOonaekisalgdy panel dehbay %8@ a support
beari ng upon said support el enent surface, and

¢ AT ﬁ@réééﬁb@%5%ﬁ%§¥6¥tsﬁﬂﬂm%%hé¥)ﬁ@@yeﬁye@¥OV%ﬁQﬁ?

1sstt heedi bhecgnge, hetweenysalda panelc nay saigaa@nthast a
said | ost area; passing said fluid through a plurality
AT FHA @ffﬁé%ﬁn%ﬁﬁﬁ-dﬁ@ﬂrﬁﬁ@?e@e%%W6é§¥§§léaﬁ@n%WHHQRf
sssable sareacof sal d %&%Hn&ﬁ@)’u%aﬁﬂé nrdadhst gaﬂytga%l
pattern prOV|d|ng for a high density distribution of
F1ay drerew’ rb@hsl it Rliafeoapensettivmeraréaddedi aed 15y
sald remaibning-.useahle area;hhat i s Aadjacent.apd near
to said |ost area and providing for a |ow density

e wtalilsut Ponfofid | Uiay fleewsnBanst Witsich asapdsr eaed ni ng
HseablieAreaapl et  dhan said SORPENSal] on.ar ea:  and
yielding fromsaid plurality of fluidflow neans said
i ghliypudiiopepsiete i virdviBinef fPeseriish dpneftyhe

2 awings s BLG s 1e sehemat cablys Pc'[}&té c‘éﬁgéh@% &H%Sf%a
secti onal VIGM/O a reactor vessel equ
@ﬂﬂmnmdn@mtseidttﬁmannMﬂmtmveahl@hamﬂa5¢@@$|@ﬁ ﬁﬁm&@bnt and
géasﬁ_l obléra 8nl%£9yarﬁFG§nf phf8V§dPIJl(?rkO\g %ngtq 591%11:3/

reactor vesse
distribution of fluid flow means within said remaining

useable area other than said compensation area; and yielding
from said plurality of fluid flow means said highly dispersed
fluid.

Brief Description of the Drawings

FIG. 1 schematically depicts a vertical cross sectional
view o0f a reactor vessel equipped with one embodiment of the
inventive high dispersion fluid distribution tray.

FIG. 2 is a plan view of the reactor vessel of FIG. 1
taken along section 2-2.

FIG. 3 is a plan view of the reactor vessel of FIG. 1
taken along section 3-3.

FIG. 4 is a plan view of the reactor vessel of FIG. 1

taken along section 4-4.



10

15

20

25

30

taken al ong section 2-2. FIG 3 is a plan view of the
reactor vessel of FIG 1 taken along section 3-3. FIG

wa2008/1z14p9 an vi ew of the reactor vessel of FI @CIUSARBO66738

al ong section 4-4.Detailed Description of the

I nventi on Downfl ow type reactor systens that include a
vessel containing a bed of contact material, such as a
catal yst, over and through which a feedstock is passed

B4 t€ iused DeB c Aapyi fetgoleemrangneheim cal processes.

These reactor systens are used in all kinds and types
of pro¥esdey Fhet Udiatd Fhogetthat - dquinfe iiRed vessel

& AGLNRYa0bed her fepdst-ockanbt hud calal wst af 85talyst,
cat al yzi ng reactions such as any of the .
PRI oPoEEE8IAY FiEETt iFoASCRABAA: t 05 tHESE ISR £| @G nt many

pde Altnobingheniead a Preeessiag. | ficd diding chydr odesatd are

urization, hydrodenitrogenation, hydrodenetal lization,
ESRf Iy aeki ﬁ@“d%n@%&YWISo@én@%@WSe%d@@léﬂlﬁ%ethose ‘that

RIQciessesct hatcincl ide it hgcusee @f c Sawnfilc@wat ¥p€a1yst for
reactor systens further may include |iquid downfl ow

VG NSy § PefBl ORfasiGiis 280RAY | @ FEacVer OByt ensl hd

ta-PRase  downf L OW HLACLRN 1$¥ST BB nN8SE o8y hEAB: LN
include the so-called trickle flow reactor systemin

R &P sa P01 gofdudsnpllace@devet far ezttalyst bed and
@d%@lﬂt@oe@?@twﬁ Oli%rbﬁémé@&ﬂyﬁtl%%d hqy/dgas@yéémng,

I'n many of the aforementioned applications it
Tth dsdvidgpeetaht ol orSaige of eeldst Bekca e dowhf Loniude the

tgs:%%fordo%ylﬂgw t Qe dnitor E‘Lé’t&hé@d&%@dmé(}r 9§f1&d@e

contact material so as to pr0VI for a ow of
theifleedynde kv t heaouglr tshietbed, t meca{sprd@a@ﬁégwm@@ctor

%}§y¥m§ay%da§9885dystQﬁﬁw&ﬂgﬁnE%ggrgfégg%%mgt @ﬁgyé tems

an i rove ribution o |'ow acr 0ss t
bed mclaldeonhacwfmﬁtléﬁdart;lmmmlc@n repeltpdesystem in

Gt al v 1§qu§8rP?%face%a%%wga”%@ﬂyaét’ J08! &64! M 1owea to

SleveS or
pass through the catalyst bed by gravity flow.

In many of the aforementioned applications it can be
important for the feedstock to a downflow reactor system to
be uniformly distributed across the bed of contact material
so as to provide for a flow of the feedstock through the bed
that approaches plug flow. One aspect of the invention is
that i1t provides for an improved distribution of fluid flow
across the bed of a contact material, which can include
catalysts, sorbents, packing material, molecular sieves or
any other similar type of material that may be contacted with
a feedstock to effect a chemical result, that is contained in
a reactor vessel.

A particularly advantageous feature of certain
embodiments of the invention is that it provides for a highly
dispersed flow of a two-phase fluid (e.g. gas and liquid)

across the surface and through a bed of contact material
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any other simlar type of material that may be
contacted with a feedstock to effect a chem ca

WO 2®ai121419 hat is contained in a reactor vessel PCEUS2007/066738

particul arly advant ageous feature of certain

enmbodi nents of the invention is that it provides for a
hi ghly di spersed flow of a two-phase fluid (e.g. gas
and liquid) across the surface and through a bed of

eontacledmat eni al £ordaienedewyt hh Nc@a eSSk ss@L1 Q. TRis highly
react or vessel. This highly dispersed fl ow provides
Q%ﬁp%fSﬁﬁgﬁﬂ9wuﬂ¥?Yﬁ4ﬁ%mﬁ§FrPbﬁ%??ﬁﬁcﬁ“¥QQEdeéEF6%%U§%ﬂ¥ of

surfacerekst bee bagd fccCcont ast a4 &5 alontasul hhhgridn a
flow of the fluid through the bed that approaches plug

19 Bt 10 T8 b ottt e rftt 6fhet heUt AvEmM TBH ithEl GE8s 2% | ui d

égﬁgaa&&gggmuérﬁynghat may be placed in a vessel at a
|'ocati on above the top surface area of a bed of

cont &8¢ ﬁﬁ?@@%@?“%dﬁiéﬁﬁeé“ﬁﬁ?ﬁ%?Pt%ﬂ?hﬂ§§§eP L ped

d4 44,0 Jicsbhi bEL) o dd @ yPbevhdesed om theedistribution
and di spersion of the fluid across the cross sectional

Hr & 101 PREVY SRl t @@ SR CR| aWrdfoF 1uiPgdupbncehertiop

S ace @6ﬁ@a9£e&fwaﬂﬂ%% ehecontact . matRriral; gafdst ripution
further providing for a placenent of the fluid across

Ry e Vedes ater ofha e shed Pt ieomutidiseeeriar ¢h @e

patiern that . preferably apphoaches, Wi faLm Lysso 8% tor
provide fluid flow through the bed that may approach

plag ofl ewuldTheod |Wicd t@iPsBEF bate cirad & EHApPPPIe’t ontact
RANel; lra$n$h'ﬁﬁkgﬁgﬁlﬂ% ?Hnénﬁéf“gaﬁyﬁ%eﬁénHDBE e fluid

even a plurality of UId | ow means "f or passing or
joroconviey kg ﬂl@ic“d?ef rrdmtabobed t e ddnfiadtdingt et but iion a

(0 0 j [ I but t a t.o the
s L R R
phaiiidlef Ifdwinedhew car dvghanyeshed abla meansrrhatclaldlows
%ﬂ{ the passage of fluid fromone point to a

e

stination
The fluid distribution tray comprises a panel tray which

further can include one or more or even a plurality of fluid
flow means for passing or for conveying fluid from above the
fluid distribution tray to below the fluid distribution tray
and onto the top surface area of the bed of contact material.
The fluid flow means can be any suitable means that allows
for the passage of fluid from one point to a destination
point, for example, any type of conduit including nozzles,
tubular conduits, orifices, apertures or any other type of
opening that is capable of conducting a fluid therethrough.
Among the various suitable types of fluid flow means, one
preferred fluid flow means includes a downcomer nozzle as is
more fully described elsewhere herein.

In one typical use of the inventive fluid distribution
tray, it i1s supported within a reactor vessel by support

means for supporting the fluid distribution tray at a
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poi nt, for exanple, any type of conduit including
nozzl es, tubular conduits, orifices, apertures or any

woelen2uype of opening that is capabl e of condRCT/URPOH066738

fluid therethrough. Anong the various suitable types
of fluid flow nmeans, one preferred fluid fl ow neans
i ncl udes a downconer nozzle as is nore fully described
el sewhere herein. In one typical use of the inventive

fdartd i shi pyaci:émsrttr adplowt ths SeHppt edewl thidt @and above
reactor vessel b port nmeans for_ supporting the
¥ T PRI iSSE F AT P HjF?éVtéﬁyéFo%%%16Hmhﬁ&pBP5Ee%%%Qs can

belowd heyr eact 9514 eaducahetl asd@have it beckhop: surface
of the catalyst bed. The support nmeans can include any

Witabine BEPREtUFA B éFedt of %@%n%%F§lQﬁéﬁr%h?%%P%tﬁ§ay
panelegiray or trays of the fluid distribution tray may
rest. One exanple of a support neans includes at | east
one §@6p6ﬁ?m8é%WV§Hhﬁuﬁﬁvr§p@ﬁa@%é“6ﬂd§@Ssééti%@ﬁ?ﬁone

ihsdeagkan vVessalay Wiadne chbecs4pposd-heampaynbe &t or
type of structural shape that is capable of providing

Yor54lhe "odppok £ oFTURARE tpRREN BBy iANY § VO8NP &nplatEdiral
ihate %hrarteﬁgr EdhSupRer b-beam s Al the typgotbhals the

includes a flange that provides a support surface upon
RHich HRe - pahel S t Uy OrRRy 2Fedt tamd bersipportedurppspo,bean

IQQNP%%%'t&&@YtH¥¥ fdnthes Qef§¥@£9ﬁﬁﬁﬁ.§&09£d8§aé dfport
the inside"wall of the reactor vessel a support

Bleimee vopnnehhe T $asepporey ern@rréaﬁstcaﬁdu hel pigerar ted.
BURPOT, I bgh&DaEr dys o2 'f’&?gh&f? ﬁé‘esdﬁ:%'r%dv‘@{' onwéhi Sfo

reactor vessel whi'ch provides a surface upon

@h%lg@ﬁ@h veay @ﬁyﬂﬁegﬁaaﬁdr @e%@ﬁbdnt@Usuénerprﬁﬁﬂmﬂﬂt or
d t Q a e t -
B eroafs SBhars Rt ol HEe 1 Rnre FePPEhe o e

@ﬁﬁmxadbapi@hetx@@ad&)waidvpdether%ﬁqhqnlwebaeﬂOﬂn@fwhich

%#5Uf%é@ %h Hr%QSéréﬁ%H:%%l¥ﬁs§ﬁé ﬁiﬁgl %@%&Oﬁgpe§est and be
supported

One problem caused by the use of the aforementioned
support means or elements occurs when it is desirable for the
fluid distribution tray to provide for a distribution of
fluid within the reactor vessel that approaches uniformity;
since, due to the obstructions posed by the support elements
below the panel tray, the fluid flow means may not be placed,
or they are otherwise non-functional when placed, at
locations upon the panel tray that rests upon the surfaces of
the support means. This has the effect of causing a lost
area of use on the panel tray at the locations where it will
bear upon the surface of a support element and thereby result
in non-uniform placement of the fluid flow means causing,
when in use, maldistribution of fluid flow across the top

surface of the catalyst bed, and, in particular, fluid flow
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since, due to the obstructions posed by the support

el ements bel ow the panel tray, the fluid fl ow neans
woregp7nai41ve pl aced, or they are otherw se PCT/US2007/066738

non-functi onal when placed, at |ocations upon the

panel tray that rests upon the surfaces of the support

nmeans. This has the effect of causing a | ost area of

use on the panel tray at the |ocations where it wll

be@irc ROt Bee sWdacenef darsuppprieehereat randqat her eby
result in non-uniform placenent of the fluid flow
Wedis PGS NG A WhBHPR tuSe S AR &i stri bution of fluid

flowmaer gssttibe sopsurface ofal henpgatial wst beds andy, as
in particular, fluid flowdeficits at the |ocations

i TeciIey BEPBi the FaiGirdedi §0r MBI Fay c8appory useable

ﬁe%ﬁe%tl%ceThgh@OférhéMu%fg hB@aB@@GAréJ% that LScAAr the
| ost area, as descri bed above, is referred to herein

RANS fEREl HPAGS USRI 18ty A0V SPPRRS Tt CLERAF AYREY Do

useableg arga tsuidali Ar @05 Lhe Panelidiay wheseunan
fluid flow neans nay effectively be utilized. The

T doRS ARahs e difstRPbBtRe! dcrids SERe i ey mAPer

siseahle saheasRf pihe Ranehqat hays af 8 | ﬁh%n¥1ﬁyab§1o%ﬁmeans,
di stribution pa %terns and densities. The fluid flow

FrramsamPa e expPPt & capertiiess , orid integ leanda oz ally

e gener al by, placed iih 21 spaged,apal tel‘%'eﬁnéaéf%héﬂar
either a triangular pitch or a square pitch

R¥Entoat PoATUYE? i DUSsThefsddneht @ of t he invention
provide ;{05 ankesaldidon ot nthe,probl %r%@%étf&g a

fromthe lost areas of use on the panel "'tray of the
feaflditdiost piEbblt¢ arr drlapsc agsedt bys theugséeof osupporas of

neang fqr gH QPVEJT%}J tfhechga@?\:;] éfc?ﬁ’st‘%bl&itrl‘grh&wa&él%red
vesse uch ature of the inventive urd
Il sthre gl 0 sMEQOﬁG;maanﬁhéonov@@pqhﬁmnq bbei panpat e

tﬁi%e %lagggggé c&eéé&i fbH%d Vﬁéﬁ%ﬁ%% Ogh%hlnventlve

renalnlng useabl'e area of t tray
iﬂwmdwdgutmohupaneWHay tilsere tseam¢wqﬂwcd@m$nbytlon pattern

Qé§; %H cgﬁe éH@N- e”é'%¥ow means upon the remaining

useable area of the panel tray. In this distribution pattern,
there is a high-density distribution and a low-density
distribution of the fluid flow means across the remaining
useable area of the panel tray. The high-density distribution
of the fluid flow means 1is, generally, within a compensation
area that is within the remaining useable area of the panel
tray and at locations that are adjacent and near to the lost
areas. The low-density distribution of the fluid flow means
is, generally, within the remaining useable area of the panel
tray outside of the compensation area.

A typical layout of the fluid flow means of a panel tray
that i1s not supported from below its surface and having no
obstructions to the placement of its fluid flow means is for

them to be placed substantially uniformly across the panel



di stribution of the fluid fl ow nmeans across the

remai ni ng useabl e area of the panel tray. The
woe@haziensity distribution of the fluid flow nRERES1087/066738

generally, within a conpensation area that is within

the remai ning useable area of the panel tray and at

| ocations that are adjacent and near to the |ost

areas. The lowdensity distribution of the fluid flow

tEaNs o $itgenes atdyangMibhi pitbe senmisyuageupeabhe area

of the panel tray outside of the conpensation area. A

A UE 1Py oBivo! the TPUFESE! oW NEERS 167 81 Banehd ko of

thats 1S anet os UpRatd et fosem-bel pand t s rsur fiaceuddantially
havi ng no obstructions to the placenent of its fluid

PH Heai§2F s § dhedHeMoE 6T Be" PPacerf Sdbsranpi AP ylensity

& oY oackosend he paneh blayeds elitdhen a prhangar is
pitch or a square pitch orientation. Thus, 1n such

1@5§é@fﬁﬁéuééﬁs¥%§#QhQﬁlﬁhﬁuPP@ﬁe%foﬁtﬁ%uﬂpuﬁéOWI%%ﬁ%%dﬁ§w

& e dehewpanel 4 navid sredbstantdaldyieunicher phimMhato s
i s neant herein when referrlng to the density

Bstd ifBeri BR2e BhHe SIvgird PRBW near SwiPPREA Arpareiea.

tray igs dtela@rfamwtﬂ@ dre%fsaeyO&lw&mdms%r ehchl tidha riow
fl ow means that are placed wthin a unit area, for

RSCHIDIE, TERBSATERT O of SERELE | oW Hedsaper sgubre center

Jet el of B@emgé@Qkuh{%¥e36§951£n &%§5¥ﬂﬁu@h89 LBEouted by
density distribution, each f UId [ ow nmeans is

FrEseiradthy Asiaiglod poEneLinGEated et PES eeht et grrea.
zgea}aoeit c2Qf JPRSS$: &f&t&'l%u@%ﬁ'% dé%ﬁﬂf%‘ﬁn‘l&?n]?ﬁg@dﬂﬁ%id

ern1n|ng he nunber of e single points per
@m»w M ngr ayowtwfplmmedemsuy i &t rdndinent f o & the

ororp ¥ F}naggdtg IlLEOd fllugw E‘Pé‘&‘%é%}e’ %arogqg?r? rmetleO

rcially used equiprment is int nge
to 120 ftheai dnyéow reddsiipedisguaret imet erayl ntoheffset the

I bt T L e SE R Sl Bt ey 25
area oof u@hep@aabﬁn#naya alhhg@eESHSJKySdmsbntqu!on
&8{%&?%%%&58%9@%5 R QULAedo, NG, W - REQYLGT Y the
compensation area is to first determine the number of fluid
flow means that would normally be placed in the lost area of
a panel tray for a situation when the fluid flow means is
uniformly distributed across the entire panel tray that will
span the cross section of a vessel. This number of fluid flow
means 1is determined by multiplying a desired fluid flow means
density distribution by the lost area of the panel tray to
give a number of fluid flow means that would normally be
placed in the lost area if there were no structural
obstructions due to the fluid distribution tray supports. The
number of fluid flow means that would be placed in the lost
area 1s instead placed in the compensation areas of the panel
areas that are near to, and, preferably, contiguous and

adjacent to, the lost areas of the panel tray in addition to
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conpensation area is to first determ ne the nunber of
fluid flow neans that would normally be placed in the

woomr/1zamen of a panel tray for a situati on whePCT/Kg82007/066738

fluid flow neans is uniformy distributed across the
entire panel tray that will span the cross section of

a vessel. This nunber of fluid flow neans is

determined by nultiplying a desired fluid flow neans
densithy adiesbii hedd Dby atifeph 85¢ afreaweh theppasedion area
tray to give a nunber of fluid flow neans that woul d
%r%qe)pyb@ﬁ?]a%%dﬂ?% Ure MEESTI Y FithEr8uhere ¢o fluid
stducianal. obstructions due to the fluid distribution
tray supports. The nunber of fluid flow neans that

woul d5e CpIEERHC T+t HE Podh WRed! i 90fstiéad Placetr Tty

dhe conpensabl on @reas Rf mbhgs panela@easnhbat c@ elost
near to, and, preferably, contiguous and adjacent to,

T G¥ aFeddn ot threrisanelrcerayt¢ ritaddieri 6 ot hegange of

fhai dfdewomeans, aldgady phassdhd 3ch sceppepsat i on
area to thereby (%)I‘OVI de for the high-density

R St9had oRT O $1 (H Ff fowlReanshe e @éﬁﬁen%%@d giPst

@r@ﬁaeaa%mhl ehoh herg, i rankghndensid v di;stri bution of
fluid flow means may approximate the |ost area, but it

can dtifer@ingenanduHte ¥ d cafr af e@-her &Y gﬁ@ecgmpefrﬁﬁﬁlon
@ﬁﬁykiot%é EQD@?QH!%PTJ%n§§c§Q§eéQ§kH%ﬁ%a 98%+den51ty

preferably, fromO to 4 tinmes the lost area, and,
Foxtr iprefiepadf yf L¥rdbrhlbwt Bedngi gt He ResntabeatheThe

&M NIAguseabl e ariga otiber; phan. i he coapepsations: y

area of the panel tray has included therein a
Jivirdengiity df stird bulttiich fobwfhedns firowhsearsaihad Ussable

ﬂieaa”tot%rt DEAL el 8L eNGe L0 ) Ous d%f‘es%]tlys %Lta% EFFUEM{‘ %

at the density distribution e fl oW neans
dengitey ﬂeﬁarnbmglozrseafblt@earféal@tmw tfeamst he the high-

cg&fg{ec 991@1?9?{'{ % %a%%g'sgﬁléﬁa&éi‘e 4enskb¥nercial
I St butlono fhe T1 Ui oW neans i'n the
m@imerwrtt yidilse rirbudnitconcohpensatsidry ariearibntaon of
gﬂﬁﬁ?%ﬁbw means in the low-density distribution area of the
panel tray can be in the range of from 20 to 120 fluid flow
means per square meter, and, preferably, in the range of from
30 to 100 fluid flow means per square meter, and, most
preferably, from 40 to 90 fluid flow means per square meter.
As already noted, the density distribution of fluid flow
means in the compensation area of the panel tray is greater
than the density distribution in the low-density area of the
panel tray, and it can be in the range exceeding 1.25 times
the density distribution of fluid flow means in the low-
density distribution area. It is more desirable, however, for
the density distribution in the high-density compensation
area to exceed 1.5 times the density distribution of the
fluid flow means in the low-density distribution area. A

preferred density distribution in the high-density
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enbodi nent of the invention, the density distribution
of fluid flow neans in the lowdensity distribution

wW@e@a/12f419 he panel tray can be in the range of PET/0O80B0066738

to 120 fluid fl ow nmeans per square neter, and,

preferably, in the range of from30 to 100 fluid fl ow
nmeans per square neter, and, nost preferably, from 40

to 90 fluid fl ow neans per square neter. A s already
aotRthsathendensa tax destsr nhuti ommed dlauicdnkhew aeansidution
t he conpensati on area of the Eanel tray i s greater
than'a e Udenst Py WX itButent PH IHS 1 dwIdehs i Pyt Hearear

Mat hespapebréfaya, and dxbceab Pecinkd h@er aBgeit _
exceeding 1.25 tinmes the density distribution of fluid

1w ARSI AT t HRE ITowdéendiley BPLR T i Butiten tareds 31ty s
doyie-desiibables o however, for the density distribution

in the hi%hjdensity conpensation area to exceed 1.5 .
ti mesehé taefst 17 disstsi Bt FBR B¢ hé Vi 851 Fotv egis-ive

#uitdherilsews densit Yo . Hystdainbuti 9Ry afed-arAePhebBE Negbwn to
density distribution in the high-densityconpensation

e defs 10754 iafds AP Retdensi thAdisstr PBEET opedfherein.

Adie dilowid BLowp Manse iddnlehe ! oMe dansidy dieghek byt 10Mmiq
area, and, nost preferred, it exceeds 2 tinmes the
Hensinepngi stei bitsoreft ehe fi st F9bwnPans Pniiher o1/

b owdensit ¥ i sgrd but icen area. 5 Jhe; fd uizd,f | Qw means of
the panel ‘trays of the invenfive fluid distribution

100/ (0as 08 angCis Uit abiliehmeansn kevawrt a'ect heseiskby | ed
f&é&%c%r.tOﬁdeémltal}qu a8 48pLr4 RBA REEQI Reans for use

Addi t1 onal exanples of some of the sultable types of
¥t dhfel eanmeahsaard tthesenvhativee e ldilscbasedibntigrstray,

B o 2601700288 70 Sach BF Wni‘ch | " nEor por i 58
fret eias )by Lpéfler ence.da@neopart ieut & Ihhaguiibabhieufduiih
%%%%%??@Q%?%S%dﬂﬁﬁﬁﬁi$Euirgnp?PZ;,t&ﬂgnorttrg used in
t he ditstisi bubsp omotofd altawoLphaseuid ifguivd conduit openings of
the fluid flow means, whether they are circular holes,
apertures of various shapes, orifices or tubular conduits of
various shapes, including circular shapes, may have a wide
range of cross sectional areas that permit the passage and
flow of fluid. In the case of circular fluid flow conduit
openings, their diameters may be in the range of from 1/16
inch to 5 inches for typical commercial scale equipment.
Thus, the cross sectional areas of the fluid flow conduit
openings of the fluid flow means of the invention, when used
in typical commercial scale applications, can be in the range
of from 0.003 square inches to 30 square inches.

A preferred downcomer nozzle has a top end and a bottom
end and, when it is operatively connected to the panel tray
to provide for a conduit for fluid flow from above the panel

tray to below the panel tray, the top end of the downcomer
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and gas) fluid, is a downconer nozzle that is tubul ar
in shape and has a length. It is also noted that the

WO baw7d2f4iow condui t openi ngs of the fluid fl oweEHSNT/066738

whet her they are circular hol es, apertures of various
shapes, orifices or tubular conduits of various
shapes, including circular shapes, may have a w de
range of cross sectional areas that permt the passage

uk fd Qw ofl abbali g d ndheieasepdfe cifeCwaakblf b ddOWhe
conduit openings, their dianeters may be in the range
B %Y om g 26 F%%rﬁQW¥Q9Weﬁcﬁ@%z%%rt§%ﬁﬁqﬁ§ﬁscéﬁnﬁr%9%ﬂ +on

sl t@QULRRBNt &t r FhUSihet RBPCERSSoB8A1d GR@hcaheASH®fz1e is
the fluid fl ow conduit openings of the fluid flow

WeR RS 251t RBST nvRrtd G1F, CRREAPYis2HL§h fOfpiteg| Passage of gas

comreie ahssgal € appl itk OASon&aMmdbe EBﬁgE@ﬂﬁﬁaQ&aced
from 0. 003 square inches to 30 square inches.

PrETerPed tHEAP COMET HEZZ1E Hﬁ%d%RQ%dkéhélﬁﬁédaf%QWt@ﬁﬁm

&nds dpd cnehedpd ted scepemat hxeby cennegledrthe bhechansly or
tray to provide for a conduit for fluid flow from

%m%v%mmﬁ@mﬁén@@z%k%fft@Pﬁéléﬁlﬁh%“béﬁélt@ﬁa9a5f¥@€t%ﬁ
endi©f sthegdownconernozzlie is placed at a |ocation
above the panel tray and the bottom end of the
downddwrei nHB2 21 e tlernich gt esr abuial ¢ datdvoRalePow 4 to

ﬁ%ﬁ#ﬂdé'f@¥ aThfgﬂf¥)dyy%egge5h§1§%WWBﬂy§®h B@Z§|§l&fﬁ across
preferably open so as to thereby allow for the passage

oftastirheect v ¢ ixide fofonhect ubE-erAlagngorheirepherithin a
xLegs:]!%tlh Fhe $P f&dt@% td1§?@£éé‘&%§a§ hat amg/o‘ég,gs of fluld

uits for |qU| romout side the tube to the
il de okatheed ube. beThi?@Sbéﬂt oneend fd e cdowacomerterial,

Q&&%'a '%899[‘ Lo @édﬂ UIOg g %h\% ARIAGE ‘Efeakbﬂy'gne&%ing

The ‘T AVeEht | ve tr| uti‘on tray nm
tugedﬂkmupaévpd@0¢$ﬂlny krifghhy ﬂl@p@r§é@edﬂgud|mQW|mﬂ1&ﬁ

f f b d t
rnédﬂ& %ragr alne&igml%r NI (FThe Plu?dgfﬁg%fd

eri al in a vess
@bmﬂa&n&@@ hayhb@ @y arype ofghidid

Certain embodiments of the inventive fluid distribution
tray are particularly suitable for and are advantageously
used in the dispersion of a gas-liquid fluid across the top
surface of a bed of contact material so as to provide for the
co-current trickle flow of the liquid and gas having a
distribution across the top surface that approaches
uniformity.

Numerous benefits may result from the uniform fluid
distribution provided by the inventive fluid distribution
tray. One such benefit, for example, is that the required
amount of distributive packing that is often placed upon the
top surface of a catalyst bed within a reactor vessel for the
purpose of enhancing the uniformity of the distribution of
fluid flow across the catalyst bed can be reduced. This

reduction in the required amount of distributive packing that
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that is required to be passed over a bed of contact
material, such as a catalyst bed, for any variety of

W0 e@3oe19 ncl udi ng the chem cal processing of BEEUS2007/066738

fluid. The fluid nmay be a liquid or a gas or a

mul ti-phase fluid, such as a fluid containing both a

gas and a liquid. Certain enbodi nents of the inventive
fluid distribution tray are particularly suitable for

and: e iadvant ageous! weysed bh & hei:HSpensnenadfowds for
as-li%uid fluid across the top surface of a bed of ,
& ANETEIF aPt sid'ad CYCERoINUE F Gt CHETESPR LT YRAtacking

# i chkdre aflbawt of £ the: e aapge gas HaVidR8ed material that
di stribution across the top surface that agproaches

Y . : . :
YR i Pi?.ef?\lﬁ]ﬁ%‘? d?}_éerbéﬁ@f HEs %ytkfeeéjtﬂsttrﬂ BHY%e?aCkl“g'
uni f erywchbui gogémiramt |s@%1@f§c‘!ér@@%e@ﬁéf.tilﬂeerME@ir‘@’%rom
fluid distribution tray. e such benefit, for .
%rﬁﬁoé,edi%cfh%?dt%fpé&hﬁﬁéada%ﬁﬁﬁlwlﬁpsf-ﬁi bt vige may
pasckidg sbhabni smofden Rleagedatpen 4he itepasusfacendfc@ss
catal yst bed within a reactor vessel for the purpose

Fictdrnhagernglene Wifi oMt 9o et gisst PrButi Bt bfthe

fdddd A Lewsaer 05s-1 & 16a4 3l Y8t bt £an benLeduced.cicner
This reduction in the required anount of distributive
PHRKRISFGIChati SniREri™ ¢ heaFeaetdr vessel of a fixed

vol umg.al | ous, {1 af JhedrePbaceren s Ofenfdh@ 168dUCEherits,
anount of distributive packing with an anount of

e iveeoatanySerioreany Coraer aetericl rrvatdwoal Gobehe
pref.anyed qver Lhe 456 ofi shhesdy stributiyespacking. o«
Anot her potentially significant benefit resulting from
tde cafromedesta i bertunisf eentfioued di st niclsgeilonTihiss triggthod

Mcﬂ]@éspﬁ%égﬁ T Ol %Ji@%@%?dwfﬁeeg&’a@{]eﬁt g&%ﬁ&?“%ﬂlee
across the cross section and along the dep h of a
Tataltise Bédiai dhiar ittve iceattay - VEssdlluipaptpeetd arlinough
1{% gﬁ#ﬁﬁ%ﬁ%%? J)Pvpit}/ﬂop%@kvt Hggngxtoﬁi]:erarp qurstril?u%%d across
endotherm c reactions. Thus, 1n view of many o e
Adiormmeiniopeds bEnef isrea of the panel tray and yielded from
the plurality of fluid flow means is the highly dispersed
fluid which flows upon the top surface and throughout the bed
of contact material. When the fluid flow means of the
plurality of fluid flow means includes a downcomer nozzle, a
layer of liquid sits on top of the panel tray and, as the
liguid level rises above the apertures of the downcomer
nozzle, the liquid passes through the apertures into the
inside of the tube and from the bottom end of the downcomer
nozzle onto the top surface of the bed of contact material.
Now referring to FIG. 1, presented is a schematic
representation of a vertical cross section of a reactor
vessel 10 having incorporated therein a fluid distribution
tray 12. Reactor vessel 10 is equipped with inlet means 14

that provides for receiving a fluid by way of conduit 16 and

for the introduction of such fluid into reactor wvessel 10.
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the invention further includes a nethod providing for
the distribution of a highly dispersed fluid across a

whea7oti4tont act material that is contained i n BC/ESRNOT/066738

This method i ncludes passing the fluid over the pane
tray of the inventive fluid distribution tray. The
fluid passes through the plurality of fluid fl ow neans
that are distributed across the remai ni ng useabl e area

Eadthe pasekltrayiand sy ehdegpéd omdhe wplhucahtbys ofs that
fluid flow neans is the highly dispersed fluid which
BT VRS SGpdATt RS t ol Kief"dde ®and B SUE cERet by dFe

i@t veakerni ab . adthent hesf Luhds fdownmansoaf n heay orf
plurality of fluid flow nmeans includes a downconer

& 2d-1ayer of liquid sits on top of the pane

tray @ndaiasatPechifuicd cevelcsises abeve thealyst bed 22
apertures of the downconer nozzle, the liquid passes

thlodgh lthe Bpert rEd-liont 61t e Hish e 6f FRectubevatit!

fo omdche yhet bom end,of ot hepdewngarer nezzle ontoodihie ng
top surface of the bed of contact material. Now

e imGisig SEET PG O thepresehtedv eSSl déhéharpey presenting

& epiesentabbens Of s A verticak cross section of a
reactor vessel 10 having incorporated therein a fluid

di st fillbut FohsSt # agt AR . ViREaet oF v essels FGCitdorqat pprartor
Wdd i et s Reans; Iy thateproyi des: £10rs gcet ¥bng, &ss

fluid by way of conduit 16 and for the introduction of
SR Aadi dreat of riducttor eessePel 03 \Reactcor Svessedrtaly gts bed
# so equi pped with outlet nmeans 18 that provides for

the withdrawal of a product streamfromthe reactor
vesséllui@ dpdtfovutiion ttramsteris herafacomibiinayeofor

éégg%ﬁﬁﬁozgt §2§$§%g¥%ﬁY%b%@%”tﬁgaﬁgﬁgr‘gﬁ%%ékelgr%§ £ of
cat al yst bed that fills a major portion of the

e adipes tofoerledet ord vesioel 1ih0et Catatysit4 bed tR2t hasera flopgd
PéeoPR%e'&n%H5&?8%2&}1%0%'%9&tJ?é* £105%) S€CHH 0N Of 4 NG 54
reactor 'vesse ther eby presenting a top or upper
gdiptfradetapeat®dy 12, which provides for a highly dispersed
flow of the fluid feed across the upper surface area 25 of
catalyst bed 22.

The fluid distribution tray 12 is kept in position by
support beams 26 that span the cross section of reactor
vessel 10. While there are depicted two support beams 26, it
is understood that there may be any suitable number of
support beams 26 as is appropriate for the circumstances.
Therefore, one or more, including more than two, support
beams 26 may be utilized to support the fluid distribution
tray 12 within the reactor wvessel 10. Also, cross beams that
are perpendicular or obligque to the support beams 26 may
further be appropriate depending upon the specific design of

the equipment. It is within the knowledge of those skilled in

the art to determine the appropriate size, type, number and
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FIG 2 is a plan view of the cross section of reactor
vessel 10 taken al ong plane 2-2, which shows the cross

weewriiona area of the top or upper surface 25P@F/US2007/066738

catal yst bed 22. Fluid distribution tray 12 is placed
within rector vessel 10 at a position above the upper
surface area 25 of catal yst bed 22 and bel ow i nl et
nmeans 14 so that when fluid feed is introduced into

seaaien ivessel sdfbddt idcowsreverat |wid divst FeuUti@n for a
tray 12, which provides for a highly dispersed flow of
RHEHUPd FEBEVATIVES t he upper surface area 25 of

cat alpssti sbedowe. i herd | lli,dsd%@&f& baltdn@n obT aYvd2cd$ flanges
kept in position by support beans 26 that span the
Eros¥lidgc fi bAP of L EHC 0T 2PEs8ePOR™ g et Rer ek &oP

deniqd ed hwe supRrdrtbears 26,32t is understood that
there may be any suitabl e nunber of support beans 26

as i LEFPPEPY I @t FOPPORE EPF chistArtes riPheteror gy 12 is

NS MBRezal nEhd RGIRr €1 hhap FWP LSUPROLEL: begns 26
may be utilized to support the fluid distribution tray
L THPA EheTeRBAc DM ESsEle 10U S STERESE i praREY 12

hdatn Al pBerpead] £yl @fcor 1abbhgusniftie SUpPeRL beans
2 6 may further be appropri ate dependi ng upon the .
Spegitiog desp givefotthe ieqditprent T 414ed,s swcthfp pherelding,

khowledge gt Lhosesskid lad L0 the ards4q dgt epai e the
appropriate size, type, nunber andorientation of

%Mﬂﬂﬂﬂq SW@ﬁﬁE?S3$fﬁﬁa§M§%ﬁﬁnﬁé_@@%ﬂﬂﬁﬁﬂ?'ﬁ@ﬁ anside wall 36.
partlfﬂy ah 641 U fHH%ionAF?a§Sl§rfﬁ%1dd%FFgcbaﬁel tray 40

support beans 26 have two flanges including a top

Haginge t28rand a bbttadmtll afgeoB0corfre nogp LEEaAfe 28 may be
p t sur . 0 viding p .

T PR bt on sy gL alemert T da g Heed in

SRFFoMi thilm Bde negndle tamy $0i tlabt earst rgctvaral tied ement

gyppvéﬂjt(il?lgt Q8r££8ésd éjj Séttnroll g'ét jclqgrékgfycr]ezdting voild areas
under which a reduced amount of fluid is distributed due to
the lack of the presence of the downcomer nozzles 44. These
void areas include those portions of the panel tray 40 that
rest upon the support surfaces 32 and 38 and correspond to
the lost areas 46 and 48 of the panel tray 40 over which
there are no downcomer nozzles.

FIG. 3 presents a plan view of a cross section of the
reactor vessel 10 taken along section 3-3, which is located
along the bottom of the planar surface of panel tray 40.
Shown in FIG. 3 are the support surfaces 32 corresponding to
the top flanges 28 of the support beams 26. Also shown is the
support surface 38 that corresponds to the surface of the
support rim 34. The areas of the panel tray 40 that rest upon
the support surfaces 32 and 38 is the area of the panel tray
40 that is lost from use due to an inability to place fluid

flow means therein. The total area of the panel tray 40 that
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may be supported in place. In one enbodi nent of the
i nvention, the support rim34 is affixed, such as by

wowelodiizgloto the inside wall 3 6 of the react oPC/ESROT/066738

10 and has a support surface 38 that extends away from
the inside wall 36 . The fluid distribution tray 12

i ncludes a panel tray 40 having therein a plurality of
downcomer nozzles 44. A s may be seen fromFIG 1 ,

e iGRWAEeBE! t ROZAlIeS A4 iahec Nt e plagedrkAsaneasnd 48,
within the panel tray 40 that are between the |
WHgpbrEenG NS BF f AT 32'2%Anfa88" T MR riebiP e dEi Ky v FUpPPort
aleasdénder awhi o), a d educednamimy fefdidi drbs of the

di stributed due to the | ack of the presence of the

e SFeY RB2%| @ HFPOTRES EOVERR HiHe%s 9Rél nlle t hose

portizans af ptbgepanel Jinayv40wthats resdssUR@RLiBe of the
support sur?aces 32 and 38 and correspond to the | ost

HHEAS 4G CAREL 480 oFakaTe AFAREI SEFEYC U dv e AR chs tHeiged

ﬁﬁr@edl%t‘é@%gga@é nezzli183q kG r Boresentsyapl aﬁoﬁ“ﬁ\/&rity
of a cross section of the reactor vessel {O t aken

RUGIRF e cFRBNP BB, Vi Of FULecht Td A6rgt REahoteomnot

Ao N@eplsapar £ SUrf ACk 10k sPBREE nd I &Y% AmeshauWn- 1 8s AL putc
3 are the sugport surfaces 32 corresponding to the top

11 #ifges s28voPY t et Stifp@ft Phekrs PB1esAlde ShedhlPRs tde the

sippant sunbagey 38 thaly ¢or egspends £ ahihe surface, @iy
the support rim34. The areas of the panel tray 40

et T 6SF BpEALTHEY SUPFPob? Sar f aEEPBBAAGN3Br ¢S Thehat
2] ei??m@d,ﬂa!@@l?"ﬂ‘é‘&ﬁ?éérﬁy 40, BQ%@ tS st Jkomuse %hgaﬁoo 38.

an inability to place fluid ow neans therein. T

#gthain aheacofpeespamelarenay 2400t athemaitageay t eefatheed to
%‘bé rh%?h'—agnglgt% he: .95t 2L 87S, 46, and. 48 ’h_iyﬁ'—&gné‘{

those areas that match-up respectively wi suppor
$irtfrades 182 ahdti38,dawncoherr epai i ngtduseabl eianea tgfe

}F%}@i%}%‘éj uEEQ%ﬁé hﬂtﬁac%ror %%89”?5' é&sfi%féaitﬂiengoﬁﬁ&?sé%on
resents a plan view of a cross section of the
Fesctyr, vesseted(rd akendahengy secttimmbwt-idn aheghd4,s is a
jL%?Q&%%ity distribution of the downcomer nozzles 44. The
references herein to density distribution of downcomer
nozzles 44 are to the number of nozzles per area, such as,
for example, nozzles per square meter. When referring to the
high-density distribution of downcomer nozzles 44, in the
broad sense, what i1s meant is that the nozzle density within
the compensation area 52 is greater than the nozzle density

within the low density distribution area 54 having a nozzle

density that is less than that of the compensation area 52.

16



10

15

20

25

30

I medi ately above the fluid distribution tray 12 . For
clarity purposes, the plan view of fluid distribution

w0 e@y/12ldes not show the specific | ocations of PBEEUS2007/066738

downconer nozzles 44, but it does show by the use of
broken lines the | ocations of the |ost areas 46 and

48, and by the use of solid [ines shown within the

remai ning area 50 is a conpensation area 52 that is

i mredi ately adj acent and mgayitigs t he | ost areas 32 and
38. Wthin the conpensation area 52, or alternatively
referred to as a high-density distribution area, is a

hi gh-rdensi bysei spud i iteRyOtot hei slowneenel BOZZhes Adoss
and within the remaining useable area 50 that is

dDUTE derfReccofperisatd ordaPéacs2tatlefEiteédagscontained

& owkdensiby sdi st ion apea; 9 df%ﬁ%1%@%&9§n§téy
distribution of the downcomer nozzles 44. The

¢ U SRCes herein to density distribution of downcomer
nozzles 44 are to the nunber of nozzles per area, such
as, for exanple, nozzles per square neter. \Wen

¢ efadrerli fgavohenenhigh-ogénsrey disthd ButsvgrRost element upon

\QQMQP%%EB Egﬁéia§ﬁﬂ4us'@ubbgrpé@agu§ﬁﬁ§%alﬁhgéséél and a
meant is that the nozzle density with h

eoMperisiat henahteaaBR iof grédteprne hdiratieandzzl e

density within the |l ow density distribution area 54

havi ng a nozzle density that is |less than that of the

Tanpensativont af fal b X 10w mAahs IS ribusefd gicdoss said panel
I Sfrii but f [ b i d a S

P60 stir face ar e ot A bod 6l Hontare e ol o udhsicy

Cortraibvedoni ohi el Viessel flakereims gwtdufnl @i dompensation

%}es;} it 00,1 a]}’en?a%'mrn' S%éeiabf‘e panel %ylgaé{ag?cd&t and

area due to a sup rt el enment up on whi ch
rp&nehxtﬁaydl$osUppnﬁt@@dwpthvnds®gdﬁnessébwaﬁdnaaty

£Qﬁ§r%mtgoHS ?bégi rﬁ%%f%ffﬁg%d rﬂkuggﬁ gng §%maln ng

ur al ow nmeans across sail
mﬁﬂﬂﬁla:eayalnt@eﬂlﬁhan b@udonomp¢m$HU1cmr@vedlng for a
hi gh-density

2. A reactor system, comprising:

a vessel, having inlet means for receiving a two-phase
mixture within said vessel and outlet means for withdrawing a
product stream from said vessel, wherein within said vessel

is contained a catalyst bed having an upper surface area;

a fluid distribution tray system for providing for the
distribution of a fluid across said upper surface area,

wherein said fluid distribution tray system comprises:
a panel tray, having a panel tray area, wherein at least a

portion of said panel tray area bears upon a support element

surface of a support element to thereby provide a lost area
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di stribution of said fluid flow neans within a
conpensation area wthin said remai ni ng useabl e area

w0 bar/1281adj acent and near to said | ost area aPI/US2007/066738

providing for a |lowdensity distribution of said fluid

fl ow means within said remai ni ng useabl e area ot her

than sai d conpensation area. 2 . A reactor system

conprising: a vessel, having inlet nmeans for receiving
& tao-phasel M xdure-au,t hindcsai  yesselt ardsoutl ®brtion of

means for w thdrawi ng a product stream from said

SRS SRR ehhEF 8Y PN & HiSTrdardUie’setid STsRrai Rt et

sat@alyst sheda havhohiany wppehisusface areay ahéUighay
distribution tray systemfor providing for the

i Sr BACPohS of A HITHCT CAEF08ST$RI Y WppePa8at f By area

ME&daiwheretnasad d fdqui d distribution tray system
conprises: a panel tray, having a panel tray area,

wherein at |east a portion of said panel tray area

beansURey arSHPPQS trehenenhs syl face leqaasupporiaia
el enment to thereby provide a | ost areaof said pane

T NdGa USGAPER §Cas ifd satdl At 4 50T BF6R BF Iai d
mm&%n%g@t@ﬁ@w&%@@ﬁ@ sat dy SURPOLLneh egENt

surface, and a renmini ng useabl e area of said pane
@#%ﬂF%ﬁu§aonmhfcf#W%ﬁtﬂ%@wdmﬁﬁ@?e%%%h%bﬁMé@WPQQF@th@héﬂea

&é@MuﬁJ%@-@disfﬁﬁ%|d¥ﬂg AL88p1 angh- & Rljdrakist g of c&duifg
| ow nmeans di stributed across said remai ni ng useabl e

%ﬁ%%\ tof ssafdlpanelraa aydapeavidizg dicst B Bari GADpHELY ern
c?fé%‘é!ﬂa'u‘%goﬁ%f ae NG MRS hEYn i $14 1 Pt 3‘1@1 %mgﬂﬂiﬁg

flow means wthin a conpensation area defined by sa
el e ageasebbde draga sehdt cPpspaj Hciem agard-near to
said |l ost area and providing for a |ow density
distribution of fluid flow neans within said remaining
usdableg hadeghat herotias $airdtceonpertsathiuonoar ed. a 3highAdy

é‘Estleleof% %h??Pu&oXérdoesss foﬁoeéegfo#éﬁéé&“%a@%r%l c$1%t9£‘lr>’ed

rsed rd across a ontact mater
wxnhxn pedessel, wherein said method comprises:

flowing a fluid over a panel tray, having a panel tray area,
wherein at least a portion of said panel tray area bears upon
a support element surface of a support element to thereby
provide a lost area of said panel tray area, which is said at
least a portion of said panel tray area bearing upon said
support element surface, and a remaining useable area of said
panel tray area, which is the difference between said panel

tray area and said lost area;

passing said fluid through a plurality of fluid flow means
distributed across said remaining useable area of said panel
tray area in a distribution pattern providing for a high
density distribution of fluid flow means within a

compensation area defined by said remaining useable area that
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within a vessel, wherein said nethod conprises:
flowng a fluid over a panel tray, having a panel tray

wWae@a12miner ein at | east a portion of said panePCT/D82007/066738

area bears upon a support el enent surface of a support
el ement to thereby provide a | ost area of said pane
tray area, which is said at |least a portion of said
panel tray area bearing upon said support el enment

syrdaceenandna@ feimity RGivseabt eadLaref psavddpanetor a
tray area, which is the difference between said pane

%?Véﬁ%ﬁééyaﬂas%%%@ﬁl&é% Odr AV paskIhgesaird Vi Fity satid

tdwoughaupbbbad i 4 Llothlui dnkh oy Meanspdihsttibit8ta; ana
across said remaining useabl e area of said panel tray

area in a distribution pattern providing for a high

HeN ity @i-shr sHU 1O Qf ik ubd £l o neaps mabhBi Bafd highly
conpensation area defined by said renaini ng useabl e

@r e et f4Vadj acent and near to said |ost area and
providing for a low density distribution of fluid flow
means Wi thin said remaining useabl e area other than

$aifd fdorpeRSatT b tar@a;tratdayi ePei TRy firomigandl or the

]%awt%ﬂ tsys%mfwlpeéllt% gaps, sai A %Ieym@@@@@@dfecued
luid distribution tray as recited in

Jerl1 aqlrﬂll“ & Wh@r$@?ﬂc9tadld SPFPens asi yecincgd inalefar me aiea

1he pethodeaserechf ed osniel i MBe. whereinesalds .
conpensation area includes an area in the range of

fromO0.25 to 5 tines said lost area. 5. A fluid
gi st rd byt BHSEE@Mu@for{ %%%&%ﬁﬁ’éé@é@ro gﬂogr G¥ethod as

recited in claim4 , wherein the enS|ty I stribution
m01§@dd ipi ghagensi twhediestr tbatd@ﬁ}smye@llsugbem@m tthasid

%@%%HE gi§$fﬁé§?ld%n ?Eas§é 4é§¥é%e@iakythe de$51ty

|str|but| ar ea 7'sTTi bution tray o
¢edotigutdyst em oridreichodeasirecdied ibmtdloai aréea;
wherein said | owdensity distribution of said fluid
fl ow means within said remai ni ng useabl e area ot her
¢ han Saiid doppensatian taegacr sreqctdre syange of medmP@s

recited in claim 5, wherein said low-density distribution of
said fluid flow means within said remaining useable area

other than said compensation area is in the range of from 20
to 120 said fluid flow means per square meter of panel tray

area.

7. A fluid distribution tray or reactor system or method as
recited in claim 6, wherein the density distribution of said
high-density distribution exceeds 1.5 times the density

distribution of said low-density distribution.

8. A fluid distribution tray or reactor system or method as
recited in claim 7, wherein said fluid flow means of said
plurality of fluid flow means includes a downcomer nozzle

comprising a tube defining an inside and having a length with
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to 120 said fluid fl ow nmeans per square neter of pane
tray area . 7 . Afluid distribution tray or reactor
weymvamioy nethod as recited in claim6 , wherBCTUS1007/066738

density distribution of said high-density distribution
exceeds 1.5 tines the density distribution of said
| ow-density distribution. 8 . Afluid distribution
tray or reactor systemor nethod as recited in claim?7
a tMiereidnasal 8 bdiddh fdnow weansi©fssal dicphubabityofle is
fluid flow neans includes a downconer nozzle
CSHSERY ST UBE HefichiSAgaRe T fisi deYarf@ RavFAg-ereby
bengtd Wotha topsend @nd raubgt o endn WheKEl Bas@ighnel
downconer nozzle is operatively connected to said
Patie|t Y PayC¥osasd t’iPtHef&BY - provi de for a conduit for

5 fluid flow from above said panel tray to bel ow said
ganel tray. 9 . Afluid distribution tray or reactor

ydt émhvaf Aed hotPHs TedirfEdOF Nt e3&idh SYSTRleP i REEHIH a3

top end ief -said §0WﬂﬁQ%ﬁ% @Q%é'@b@Saka@t%Qléb@aﬁhééMé%
panel traﬁ and is open so as to allow for the passage
8

lisntecabed 49ﬁﬂQj§aéﬂ galel tire, arkler&i APGR offy as to

éﬂcgﬂ lsengtReof s sai tdfb%a%‘r enspaced; apaliticaper LA @Scupe,
providing conduits for lIiquid flow fromthe outside of

10 whfrpipubeosdi éia-"rchsllet}'@t@f ofapdid ubece ¢ wheeef nerwitd

Q&éﬂtqme%ngreleéﬂh& &91%99@9%090?;%&& gnnates P8l OWisige
sald panel tray and 1s open to allow for the passage

of F94ig @upﬁes@;@rxngﬂﬁe of said tube, and wherein said

bottom end of said downcomer nozzle terminates below said
panel tray and is open to allow for the passage of fluid

15 therethrough.
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