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relates to a high dispersion fluid 5 distribution tray. Another

aspect of the invention relates to a nmethod of dispersing a fluid
across a bed of contact material contained within a vessel.
Background |In many downfl ow type reactors that include a catal yst 10
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i mprove the fluid feed distribution across the catal yst bed, the
reactor will be equipped with fluid distribution trays that provide
for an inprovediisgavensaonf raktdie i @ Highedispersiongfduglanpl e of

a device pas?ytfﬁi e tgagoi iosmdl stddbut bencof dhdddtii g f@@gaééé &am
across a catalyst bed o reactor is'that which is |scPose In U S
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vessel of ﬁa%%ﬁ?%fﬂégﬂiggHEQrw af ysf@gp unifornmly distributing a
u

m xed phase stream across the top of a catal yst bed. The fl ow
di stri butiBackgpparmat us i ncludes a horizontal tray with a plurality of
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10 bed it is beneficial for the fluid feed to the reactor to be

uniformly distributed across and through the catalyst bed.
Often, to improve the fluild feed distribution acrecss the
catalyst bed, the reactor will be equipped with fluid
distribution trays that provide for an improved dispersion of
15 the fluid feed.
One example of a device providing for a unifeorm
distribution of a fluid feed stream across a catalyst bed of
a reactor is that which is disclosed in U.S. Patent
5,403,561. This patent discloses the use within a reactor
20 wvessel of a flow distributcr 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 tThrough the horizontal trays. The lower end of each
25 chimney has a spray means for producing a ccnical spray. The
chimneys and spray means are positioned sc¢ 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
30 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



25 chi mey has a spray neans for producing a conical spray. The

chi meys wodospzamoneans are positioned so that the spr@cTaskieEresss
overlap and that none of the spray produced inpinges on beans and

ot her structural reactor internals |ocated bel ow the horizontal tray
and above the catalyst bed. There is no 30 other explicit disclosure
of the use of support beans and other structure for supporting the
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reactor. Istri (o) evice 1n es a |str| tor plate having
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t he pl acemehé wie fdlisthppordubtsmorpldowc oaeps tioe pasimeff lkbed to
the Catalyagsgﬁ?guégy %&ate, or by both methods. The patent, however,
fails to address or even reccgnize the preoblems caused by the
15 placement of suppert beams below the surface of the
distributor plate. Such problems occur when a distributor
plate area is obstructed by support beams thereby rendering
it not useable for the placement of fluid conduits or
downcomers for passing fluid to the catalyst bed. This
20 creates a voild 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
25 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
30 distributing a fluid across a top surface area of a bed of
contact material contained within a wvessel, wherein said

fluid distribution tray comprises: a panel tray having a lost

area due to a support element upon which said panel tray is



20 creates a"void area over which no fluid is distributed resulting

in a redugedesimzipgomty in the fluid distribution acrosgecrhg20@iogsst
bed. Sunmary It is one object of the invention to provide a fluid 25

distribution tray within a reactor vessel that nay be supported by
support beans and which provides for a highly uniformdistribution of
fluid across the catal yst bed within the reactor vessel. Accordingly,
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across a top sur ace area o bed of contact nmaterial contained
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said panel tray 1s ~support I'n said vessel
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di stri buti bn Iowrre hs Within sard remai ni Nng usea
area ot her mthas watitdirc erpensanaoni ey esealbQAl ane@r@meded:nas aafeact or
system corrBrlgrllSnagCla \é(la:sesel having inlet nmeans for receiving a
t wo- phase YPEY e W Thi%i°8ai d vessel and outlet means for withdraw ng
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said wvessel and outlet means for withdrawing a product stream
from sald wvessel, wherein within said wvessel is contained a
catalyst bed having an upper surface area; a fluid
15 distribution tray system for providing for the distribution
of a fluild 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
20 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;
25 and a plurality of fluid flow means distributed across said
remaining useable area of said panel tray area in a
distributicn 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
30 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.



15 distribution tray systemfor providing for the distribution of a ~
fluid acrweemizdsiopper surface area, wherein said flui gc@iusteo7oeszoOn
tray system conprises: a panel tray, having a panel tray area,
wherein at |east a portion of said panel tray area bears upon a
support el enment surface of a support 20 elenent to thereby provide a
| ost area of said panel tray area, which is said at |east a portion
of said panel tF@y /@ -BeaRLAY UROhSM FUPPOL LSl REYy SURLgREy
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area ip;a distrjpution pattern providing for,a high density¥on 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; and yielding

20 from said plurality of fluid flow means said highly dispersed

fluid.

Brief Description of the Drawings

FIG. 1 schematically depicts a vertical cross sectioconal
view of a reactor vessel equipped with one embodiment of the
25 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.
30 FIG. 4 is a plan view of the reactor vessel of FIG. 1

taken along section 4-4,



15 distribution of" fluid fl ow means within a conpensation area

defi ned byoassi2i408i Nni ng useabl e area that is adjacent partisnaaics7os
said |lost area and providing for a |ow density distribution of fluid

fl ow means within said remai ni ng useabl e area other than said
conpensation area; and yielding 20 fromsaid plurality of fluid flow
means said highly dispersed fluid. Brief Description of the Draw ngs

FIG 1 schgg@%if@é lﬂe%ﬁﬂb@ﬁ%n%fe{ﬁﬁ Cilye@i988 sectional view of a
reactor ve f the 25 inventive high
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a plan view o eactor vess ng section’ 3-3.
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chem ca@ processing including hydrodesulfurization,

hydrodenitrogenation, hydrodemetallization, hydrocracking,
and dehydrogenation. Some of the processes that include the
use of downflow type reactor systems further may include
liquid downflow reactor systems, gaseous downflow reactor

15 systems and two-phase downflow reactor systems. These systems
can include the so-called trickle flow reactor system in
which a liquid is placed over a catalyst bed and allowed to
pass through the catalyst bed by gravity flow.

In many of the aforementioned applications it can be

20 important for the feedstock to a downflow reactor system to
be uniformly distributed across the bed of contact material
sc as to provide for a flow of the feedstock through the bed
that approaches plug flow. One aspect ¢f the invention is
that it provides for an improved distribution of fluid flow

25 across the bed of a contact material, which can include
catalysts, sorbents, packing material, meolecular 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.

30 A particularly advantagecus 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 liguid)

across the surface and through a bed of contact material



10 processing includi'ng hydrodesul furization, hydrodenitrogenation,

hydr odemagalzbé7z2i410n, hydrocracki ng, and dehydr ogenati opcTESI®706c7BHe
processes that include the use of downflow type reactor systens
further may include liquid downfl ow reactor systens, gaseous downfl ow
reactor 15 systens and two-phase downfl ow reactor systens. These
systens can include the so-called trickle flow reactor systemin
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t hrough the catal yst bed by gravity fllow. In many of the
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effect a c é%gﬁjé%lec’glul%tréyt ﬁ%?gﬁ?s{aycgorﬁ %ﬂﬁggai gn\é\é r‘gea{‘%'teolr ed\getglsel . 30A
parti cul ar Lycadiantzageeus hketbdbpr urdface mirabnognd dekdrerft sootathe

invention is_that. it provides.for hi ghl i spersed f.l of a .
twor phase PREFHCLe G5 igatetna Pl lE S8rhed' t PERS sl e Phebican
a bed of centpcprowmiderd dor cbata@isied mittibnnaadvéssedrsiengofatheact or

vessel . This highly dispersed flow provides forf hi hlsy ni f rm
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approaChesmnggiggfngnd, further providing for a placement of the fluid
across the teop surface of the bed ¢f contact material in a

15 pattern that preferably approaches uniformity so as to
provide fluid flow through the bed that may approach plug
flow.

The fluid distribution tray comprises a panel tray which

further can include one or more or even a plurality of fluid

20 £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 cof fluid from one point to a destination

25 point, for example, any type of cenduit including nozzles,
tubular conduits, orifices, apertures or any other type of
opening that is capable of ceonducting a f£luid therethrough.
Among the varicus suitable types of fluid flow means, one
preferred fluid flow means includes a downcomer nozzle as is

30 more fully described elsewhere herein.

In one typical use of the inventive fluid distribution

tray, it is supported within a reactor vessel by support

means for supporting the fluid distribution tray at a



One enbodi ment of the invention includes a fluid distribution tray

that may We »baeefdoi n a vessel at a | ocation above the tpgns20d7766738
area of a bed of contact naterial contained within the vessel. The

fluid distribution 10 tray provides for the distribution and
di spersion of the fluid across the cross sectional area of the vessel
and for f|OM/Of fluid upon the top surface area of the bed of contact
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tray conprises a pa tray whic can I'nc € one or nore or
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fluid fgomggovgséhe fluid distribution tray to below the fluid

di stri buti O tray and onto the top surface area of the bed of contact
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for the passage of fluid fr t ot | hat 5 i
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15 means. This support element can include a support rim that is
affixed to the inside wall of the reactor vessel and which
provides a surface upon which the panel tray may rest and be
supported.

One problem caused by the use of the aforementiocned

20 support means or elements occurs when it is desirable for the
fluid distribution tray to provide for a distribution of
fluid within the reactor wvessel 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,

25 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

30 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



5 may rest. One exanpl’e of a support neans includes at |east one
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Wil e the support beam nay be any type of structural shape that is

capabl e of providing for the support of the 10 panel tray, it is
contenpl ated that a preferred support beamis of the type that
includes a flange that provides a support surface upon which the
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further be supported at or near to e |nS| e reactor
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fluid fl owpactRssr theduapesi f ak eonferitae ioat al yst bed and, in
particular, fluid flow deficits at l.ocat | ons dlrectl bel ow t he
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panel trayrébatutSon@if kast pabBRemAS deStinbedrabome lostr akersedet o
hereinlgs gséeggj{ﬂét ééiﬁaELSy of the fluid distribution tray caused
by the use of support means for supporting the panel tray
within the reactor wvessel. One such feature of the inventive
fluid distribution tray is in the novel distribution pattern
of the placement of the fluid flow means upcon the remaining
20 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 is, generally, within a compensation
25 area that is within the remaining useable area cof 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.
30 A typical layout of the fluid flow means of a panel tray
that is 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
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fl ow nt@nsmesns gﬂ’le:l‘eqirle)s,enméﬁhbjﬂ & m_etrrgem'pnﬁng Uswi;!oeaaraaso&ehher
PR Y pRULEhE Ol L cOMBEnSRL 205, A L se et B
its surfaceesathhamigghronahbét ust itanrs siagtbepplacenent wofiti bs ated d
ILg“%gﬁgPsA'Eyﬁfgaftggﬁéi ybgigég§¥%%jigp%%%ngl8%&%5%%&;‘%?90 dagigfg
flow means layout of commercially used equipment is in the
15 range of from 20 to 120 fluid flow means per sguare meter.

In the inventive fluid distribution tray, to offset the
loss in effective fluid distribution area due to the lost
area of the panel tray, a high-density distribution
compensation area is provided. One way of providing for the

20 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 wvessel. This number of fluid flow

25 means is 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

30 number of fluid flow means that would be placed in the lost
area is instead placed in the compensation areas of the panel
areas that are near to, and, preferably, contigucous and

adjacent to, the lost areas of the panel tray in addition to



tray in either a triangular pitch or a square pitch orientation.

Thus, inwoeboersas the density distribution of the fl uipdTfiscsw7meems
across the panel tray is substantially uniform Wat is neant herein
when referring to the density 5 distribution of the fluid fl ow neans
within a panel tray is the particular ratio of the nunber of fluid
flow nmeans that are placed within a unit area, for exanple, the

nunber of £} ui Elllﬁ]icPV}le%aHQra £ Jeler o then nyl?@enrs'éﬁioﬁré'@e_a

In determ ning the density distribution, each fluid flow 10 neans is
r epr esent etiobyher shshgrevagenfor oce e adi-densitendeyt whoutdanept of lwkds
with the depsity. gdistribution conputed by determining the nunber of
the single points per unit of area. A typical density distribution
for a uniforn yTp awewenisaicdon| avearsanyhiighobbent ormerighabieysised
equi pmeat Ls_LN: . 15 . . of t 2 i | .o per
squar o et SEstTRRAY TR 1A Rl Rep Epor i O YR ETIORE Y
| oss in ef heekj vieutf lii dagi stheiwi sommmesd daeatoartdre drosheareagefof he

panel t raygé‘mhé&ﬂi densjst y .d;lﬂ?&gé but 'i‘?r{éz-;c%Beﬂééﬁ | QN Areq.l s
provi ded. € way of provi di ng for the 20 conpensatiod area is to
first detepreherdhey nifimoer 0oF5ftai4d Hfimew mbansoshadramulagdaomoat |y be

pl aced in the_l ost, ar of .a el. tray.for a_situation when the
fluid fl ompﬁleafa%rsasklgl ’u%?:foéﬂr rlﬂ 1f/gg?sjilr“ll Su%%l gg?%s%r Te entire panel
tray th@dt w || Bpanrdrndngssssaicld areaf caheessiedn thHe somprbeat bén

fluid flow 25 ne i s determ ned by m.ilti lvin :‘E‘ndesli[w%g %I&J'd flow
means densft§®d? {El'leotﬂaln IE\L Iﬁﬁaft’ﬁ’éaﬁ ost° glggg %%e]?%e panél” tray t% gi ve
a nunber ofiistuimhtfiowarednsithatowowdathsnowhat| ys beegpitacgdtha t he
oSt area L1 Lher.s, Wer o 0o abruel ual. QBSLTUG 9n, Ue o g, i d
distributicon of the fluid flow means in the remaining useable
15 arez other than the compensation area is smaller than the
density distribution of the fluid flow means in the high-
density distribution compensation area. In a commerxcial
embodiment of the invention, the density distribution of
fluid flow means in the low-density distribution area of the
20 panel tray can be in the range of from 20 teo 120 fluid flow
means per square meter, and, preferably, in the range of from
30 to 100 fluid flow means per sqguare meter, and, most
preferably, from 40 to 90 fluid flow means per square meter,
As already noted, the density distribution of fluid flow
25 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
30 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

10



30 nunber of fluid flow means that would be placed in the |ost area

i S i nsteagopbégrdsion the conpensation areas of the panelpcarsas7iobeatss
are near to, and, preferably, contiguous and adjacent to, the |ost
areas of the panel tray in addition to the fluid flow nmeans al ready
pl aced in such conpensation area to thereby provide for the

hi gh-density distribution of fluid fl ow neans. The conpensati on area

i n which tES&?eﬁ%&c{H Ahedenshiyas di-at ki RUET PRe Oderdd iWiyd ofi koW PRANGH
may approximte t he ost area, ut it can otherwi se anbunt to an area
in the rangé bhefflomdlidur 0e28sto disutloF-Eenesty el dtadbuaien, 2k,

preferably ro i st, atpa. and,qdmstpreferably,
from1lto %nﬁif rrrggé&t ﬁ%ﬁtf%gt%egf eal.§ éi%%hééﬁrena?n?ﬁg useaeg{%e drea ot her

t han t he cdapensiattiiom axfeghef fihied pmel mepay hastheacladeénsherei n a

| ow dengi t y. di i .but i f fluid flow nmeans. What is neant by the
refer en?;e %%g#%%é#;%sq %36 i'stribution is that the density

di stribution of Thdefifdigi d lblwomeamanst ithet peneénerayngpiuseablisvdsi area

oL bhersh e ETRESAR, SLER Ly YR AR LSRR e o o
conpensat i ohoae egkilleda imonher eral arehtsddiseenhaof atdeddsowébetohe ré tre.
st ) SHRLPEAED Skl Sof L PR RN Y g
to 120161 uEdo#| msaneans peossquase aret eiscanded plef@rablsy 40Bp56he
ange o 50, 20,48 H00 b Bl rPRne R yeauagg, reker and: oot
2004/0028579, each of which is incorporated herein by
reference. One particularly suitable fluid f£flow means for use
with the panel tray of the inventive fluid distribution tray,

15 when it is used in the distribution of a two-phase (liguid
and gas) fluid, is a downcomer nozzle that is tubular in
shape and has a length.

it is alsc noted that the fluid flow conduit openings cf
the fluid flow means, whether they are circular holes,

20 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

25 dinch 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 inventien, when used
in typical commercial scale applications, can be in the range
of from 0.003 square inches to 30 square inches.

30 A preferred downcomer nozzle has a top end and a bottom
end and, when it is cperatively 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

11



As al ready noted, the density distribufion of fluid flow 25 nmeans in
t he conpegsansenianea of the panel tray is greater thanpchasd®inséiss
distribution in the lowdensity area of the panel tray, and it can be
in the range exceeding 1.25 tinmes the density distribution of fluid
flow nmeans in the lowdensity distribution area. It is nore
desirabl e, however, for 30 the density distribution in the

hi gh- densi € tJ e e e

di stributi %%Z%$gﬁh€s@1é&%gi ?FO\% %g%%%%ngpégél \(tij\}v-gg%nr}s%]t ngﬁ%?%?{bﬁ?‘? on
area. A preberordembns] ttyneddstmcduum cm>2|zr1et herhiggt-akersdi By location
compensal | 88, 8 SAEERRIS chaf® HhIsd RRqdBBSLAY dhaldddil hep, oL 1he
fderowrreansm he 1 0w enS| str| utron area, and
preferred, préfem?le]e_»,dsapzent lsmaasth@ ﬁerrakxyyadiilemfdmutulml refssehe 6F ugas

flow means. | i ee Ilonv\S/-d ns)l t¥hg tr| ti i oghgr$%l edngth E‘%uz Igénged

f1 ow means'0 epane trays of - elnvetlve stri

tray can bepam] spm:ttairlee mnansPKMMe to@nﬁhmse 8& | 1ieghiicnh filbe ﬂromand
those that a h Addl | es..of .sone of
suitable typ é%lg 1’_f UI %fo% (k) ans are %H% atsrhaer &4 SH %%e

U S. 5, 403théldokh&md, &82z6éoisLbﬁén &pOQR;BﬂSfofuuhdeasngb ofNo.
2004/ 0028579, each of which is incorporated herein by reference. One
particul ar §7q§h$taarl§fegafsl uid fl ow neans for use with the panel tray of
the inyentive fihe dirdiesitiivbutiond tdiaytribhtwbentidy irsayided usadt be
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noted that at bepfduifhdd o aopddidt Qﬂﬁfﬂal&gSmafefh@l fdatitdh iffkeaww TERNS , 2
whet her theg are circul.ar holes, 20 apertures of vari ous sgagis,
£ BHr

orifices oFSE8Bh ar%drddft §°0Pe VA TRSUSeShEpEs | #& (diRg ©
shapes, maynhaves a-athdectangenof pLsass oveet hopad &f eastahat mpeeridl,

t he passage and
such as a catalyst bed, for any variety of reasons including
the chemical processing of the fluid. The fluid may be a
liquid or a gas or a multi-phase fluid, such as a fluid
containing both a gas and a liquid.

Certain embodiments of the inventive fluid distribution

20 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 acrcss the top surface that approaches

25 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

30 top surface of a catalyst bed within a reactor wvessel 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 o¢f distributive packing that

12



flow of fluid. In the case of circular fldid flow conduit openings,

their di aygtessizi|gy be in the range of from 1/16 25 i nclpctraus2007v6638
for typical commercial scale equipnent. Thus, the cross sectional

areas of the fluid flow conduit openings of the fluid fl ow nmeans 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.

30A prefer&gduggavnj(_:[pr@.fe '}%é%lcgrh@ésﬁlh% %n@ 284 fohaid Oﬂ‘l%ﬁg ?
when it is operatively connected to the pane tray to provi or

condui t fokhe| xéplddemerity ofh dbheveediredameuntray dosalowivkerpakehy
tray, the top end gi,fhe o‘}o‘é’gg%%om L lteo'rsa Jéa&teﬁexaﬁna%e'r%?t R

above the panél tray and the of the tdownconer nozzle
t erm nat eswatla lb@qaiaf@rrrleell ower hehq)m dfr &pe JThettdpitdivé phckheg.

downcongr nozzl r e r
passagggof gas %1 tsr}& tegne |n5| o#] (frhlfql%aﬁﬂg Bgﬁ%ﬁlgé{t e@‘ﬁ%& Ig%\&ﬁh
ar e spacedthpasfomgubrtarriesdt haifq»rrmvﬁldedcdnduri?euttmn IJqumhatf tLDV\meﬁy om
outside the tube to the i,nside of the t to d h
downconer %%zjreelésjo openlfngrgf?g wFHe R ureagsagei)é()f rlocft%l %i ‘g%%.
10The i nventtcveod land adicsigr tbatd@p\tn roafy ameptbeysisaokd mlp:mw deefor a
hi ghly di s?ersed di Stl’llbutl og of . a ui.d across a to n g{l

bed of conf&8t Wat'&riH  cERf n‘-ﬁléja%&%'hllﬁ‘ TVESERTS The "1 etl be

di sper s@d emythermity dryp@dethéluid tdmit iion st eqw red to be passed over

bed of t t l,, 15 h t t bed t
of T oasons. | nol TG ha EHeRf CHF prJedd AQCHETERG 41 RS TE FT ufd”

may be a | tgyi ﬂnﬁn@c@ﬁ&u@thﬁrmﬂlmuqﬁm&emﬁtubd paeeidiasy &ofl uhd

cont ai ni ngboth, & gas and 2, gyl d,, Qertain enbedl rents ot Lhe,

centact material that is contained in a vessel. This method

15 includes passing the fluid over the panel tray of the
inventive fluid distribution tray. The fluid passes through
the plurality of fluid flow means that are distributed across
the remaining useable area of the panel tray and yielded from
the plurality of fluid flow means i1s the highly dispersed

20 fluid which flows upon the top surface and throughout the bed
0of contact material. When the fluid flow means of the
plurality of fluid flow means includes a downcomer nozzle, a
layer of liguid sits on top of the panel tray and, as the
liquid level rises above the apertures of the downcomer

25 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

30 wvessel 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.

13



20 tray are particularly suitable for and are advantageously used in
t he di spewei20ev/k418 gas-liquid fluid across the top surfrerarsaio7asémssl
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

t hat approaches 25 uniformty. Numer ous benefits may result
fromthe uniformfluid distribution provided by the inventive fluid

di stributi g\gag\g@g.veg%ls_li@higeg%&t(_;[(qug&J’pe%X@nyEheouti_l%é hRlbnkNes that

requi red anmount of ri butive packing"that is often placed upon the
30 top surfpaceidds & aattiley withddawikl i aapredocorseease|froar thie

pur pose of i e .uni.formify: LSty i ideflow
Dot bss. t he~ear o srehsisd” atnepd Bt i, =pheger Ehet o B, e O
requi red aroudbiofZ®i stributive packing that 1is used in the reactor

vessel of a fixehvalune ALhows.d ol g J el aggent, ofa g teduges,
u W an a talyst or

amount Of distri I've packing Fount of active ¢
any ot her nhaerialld ramagoul dobeiqr efferahed vovenetdie nesetofr tvhesel

di stributi packing.. 5Anot.he of entj all pgnifi t henefit.
resul ting ;‘{rS(')mél"i‘ihéleﬂglsftor%eegetsz?:r|f1%§e)c1"}1 5tn? gorrm)éf)?)ﬁ?dé't‘l%éﬁkl bu igg)ﬁhl}%n?hat
it may provhdecfoss aredtipnoeédtbhenpsratar gepsoli 1@ donmudy tpesenvssy
section and ‘?I ong_the depthfof a cataﬂ st bed within the reactor
vessel , paF’t I G I%P,pelrn SE)lrroE‘%gs"’lerse'gl1 nvol ving either 10 exotherm c or

endot hed m ¢ reaEld ors.isThuplahnvidevw Dftearyoed sdex iafrorcgmertconed
benefits, thg ifvlecﬂti nnquLt her jencl les a rreéhsodmgsro%]iodicn% for the
di stributi 8h°3f" a |t(j:%|ey G-SPErReH' Y 1Uid FErF58sSAOPed 5t ESRfact
mat eri al tbattisnLordraianed theatdesseluppblti supesbod Dt raftudest bed
passi ng thg fluid over the panel tray of the inventive fluid
di stributi ﬁ'tray. The fluid passes through the plurality of fluid
fl ow neans thatrraiel diisiiiibut e€nacrp5S14 e pessediwig-Hiseaklceoar ea of
t he pangl trag and yi el ded from
1 vessel 10 “at a positlon above the upper surface area 25 of
catalyst bed 22 and below inlet means 14 s¢ that when fluid
feed is introduced into reactor vessel 10 it flows over fluid
distribution tray 12, which provides for a highly dispersed
fiow ¢f the fluid feed across the upper surface area 25 of
20 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

25 support beams 26 as 1s 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, c¢ross beams that
are perpendicular cor oblique to the support beams 26 may

30 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

14



the plurality of fluid flow nmeans is the highly“dispersed 90 fluid

whi ch f | ox® @214 top surface and throughout the bedpefr/isaoiractss
material. Wien the fluid flow neans of the plurality of fluid flow

means i ncludes a downconer nozzle, a layer of liquid sits on top of
the panel tray and, as the liquid |evel rises above the apertures of
t he downconer 25 nozzle, the liquid passes through the apertures into

t he inside_.of e
10721 0 ont -t RE Tob Surs ACBTBr (T Ped of ContAet MaCer AT e T Ay,
referring perfi@ld; @resestedcés a schematic representation of a

vertical cross cilio r t 3 e hayi i r
therein a quidﬁgi% r%ﬁﬁﬂh gﬁ ??gyog?.éﬁgﬁ§%?o%e%g§s%¥-%%%% g%gqg?%%%%g
with inletimeandidd & haip Fleugdes8 fard reedeiteipmgf dafdaidd .oy hwayopf

conduit516fagg éo t.he intrﬁgggéiggﬁpf s%%h fluid into reactor vesse

10. Reactor v sse? ?ﬁf i% >3F§3 eqU|pﬁgﬁ!mnfh outl et means 18 t hat

provi des for thelsw thdrawdhgobugp@rodioet fatidadi fvorimithenr ¢aeyoit2 is

vessel 10 and for its 4{aQ%fer thergfn%phgy maybof gondu%t %g.

5Cont ai ned SWPPRT h F&hctor V8 SBPPYY- ™ Scal'aly8F B84 I FRat fills a

maj or port isepuoctutde afaimeme df wehcH athevedsed d0stCatediywst tlveg 22 has

a top or ugﬁer surface 24 spannin t$e Cross,section q;t&%e react or
&ri 0 e

vessel 10 ByS PRESNT A BLE0D: “l?ﬁlﬁeFmgﬁg’r%%%ta 5. 10FIG 2
is a plan vhesnoiot helsy gappsectinn 1f iscacfakesesswth Hy togkenlalomg

Pl ane 2-2, .ahich shous, 109 100058, S§eL 1903l 02" 68,91, the kP gt upper
support surface 38 that extends away from the inside wall 36.
The fluid distribution tray 12 includes a panel tray 40
having therein a plurality of downcomer nozzles 44. As may be
15 seen from FIG. 1, the downcomer nozzles 44 are only placed in
areas within the panel tray 40 that are between the
supporting surfaces 32 and 38 thereby creating void areas
under which a reduced amount of fluid is distributed due to
the lack of the presence of the downcomer nozzles 44. These
20 wvoid 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
25 reactor vessel 10 taken along secticon 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
30 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 £luid

flow means therein. The total area of the panel tray 40 that

15



“Fluid distribution tray 12 is placed within rector”15 vessel 10 at a

posi ti on wbowerizieoupper surface area 25 of catal yst begcziasangdogeizow
inlet neans 14 so that when fluid feed is introduced into reactor

vessel 10 it flows over fluid distribution tray 12, which provides
for a highly dispersed flow of the fluid feed across the upper
surface area 25 of 20 catal yst bed 22. The fluid distribution

tray 12 is.kgpt, in, ol ih%”sB%\t/%‘fr_gﬂ{rL JIeAME 28s1 hale Spaly Lhe gg0ss

section of reactor vessel 10. ere are depicted two support
beans 26, whitk areleitsissodrehat thderma iy uperaayesuitall eritbnbeproft

95 support ReanE. 263 AS, ]S 3%10959p%ﬁé‘treenfa%iﬁa@eugééx‘}w&rae%c%% the
Therefore, “one or nore, incfuding nore than“two, Support beans 26 na
be utilizedatelsupporthatheotkapdonistud bemadoningagrdd® M.t hin the

react or .vessel ross_b h r ndi cul ar or
obl i questo t he %g%p'g&r tsp%l?esér?ggz% fa;£§3‘}ole${19?h§r Bgégip%ércgcﬁro?lafg the
dependi ng upentbvhevegmecl fli0c tdksn ganlaig tdeetequi parentwhidh iis wothtedt he
know edge of those skilled ip. t art.to deternine th ppropri ate
126 typemmtpareth o teafPafl it 2aiBbEt Shotiey e T hePThBLr e b
required fonrpopast itdd arlaci vetawsdantieidAslissr $howton reralyGdogs not

support bea W26 ehavee ti\é\n Cf Eanges N ﬂ'nngqleugi ng. a top f IZ nge %8 811519 a
bot t om {1 aRe” 367 HRETidn 5 PPt 2 hada SURBEIT: ST ace 45:
Al so pnovi dtngossipgroid yorchel ubd off Sirddaut Danesr aye 1bdas iSUpPOrt thie m
34. The suggort rim3a may, gg an ds}%}t bl e gtr ct U{a% el eerren% Qx
whi ch the PPAFCPEREE ribatFon®t r &40 1 Yy BESsipportit 1hes 288" n
one enbodi wephiofrhdi@emaining area 50 is a compensation area 52 that
is immediately adjacent and near to the lost areas 32 and 38.
Within the compensation area 52, or alternatively referred to
15 as a high-density distribution area, is a high-density
distribution of the downcomer nozzles 44, and within the
remaining useable area 50 that i1s outside the compensation
area 52, referred as low-density distribution area 54, is a
low density distribution of the downcomer nozzles 44. The
20 references herein to density distributicon of downcomer
nozzles 44 are to the number of nozzles per area, such as,
for example, nozzles per sguare meter. When referring to the
high—-density distribution ¢of dewncomer nozzles 44, in the
broad sense, what is meant is that the nozzle density within
25 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 compensaticn area 52.
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10 invention, the support rim34 is affixed, such as by welding, to
the inside wall 36 of the reactor vessel 10 and has a support surface
38 that extends away fromthe inside wall 36. The fluid
distribution tray 12 includes a panel tray 40 having therein a
plurality of downcomer nozzles 44. As may be 15 seen fromFIG 1, the
downconer nozzles 44 are only placed in areas wthin the panel tray
40 that aceamegween the supporting surfaces 32 and 38 thereby
creating void areas under which a reduced anmount of fluid is
distributed due to the | ack of the presence of the downconmer nozzles

44. Thesej 20 vpi ¢h afeas; d41cl h pertigns. of. the panel. tray 40
that rest upon the support §ﬁg$§%eg§§§ g%% ggggﬁl %€+? §%o Jfﬁ t he
| ost ar ea8c¥Bsaml U cfunfeepamela bifay BOJdover coht et tihere-iarie no

downconer |.G. 3 presents a, plan view of_a cross section of
the 25 rgg§?§§b§%§ggfgﬁﬁlf§ggﬁs ﬁOnShgﬁéfPoﬁaﬁg Ll o § 9 it
al ong t hetio¢ tampofiddwe pl anar surface of panel tray 40. Shown in

FIG 3 are the support surfaces 32 corresponding to the top flanges
28 of the support beans 26. Al so shown is the support surface 38 that

correspongdsodre1 he- fy t 3 tolri T r of the
pongso SPHG80h 1her3Q, sHPRRLt L& é“é%afoaﬁr:cg %Be‘?r?e%t

panel tray 40 that rest upon the support surfaces I's the
area of tHRPHIAEICH SRl @anKat tiray| b8t SEPRAT Use Wiuchi srid valsiskilt y
to place JAdiid W 1RANSsLABHEI Do INE L Ol AL AL ed of the papel ‘tray
40 that remains after ?ﬂessugtragf?%nggfg%ﬁ%lﬁgé%'éﬁgﬁg i%ggnd 48,

whi ch are those areas that nmatch-up respectively with support

surfaces - 1 .S the.remaining useable area of the panel tray
that cor r%?&gﬁ%sﬁgg r‘%rré? ilﬁggg%am%@ps Jrﬁrjjmﬁ?eé%é‘rﬂrsosé praA vi ew
of a crogmmedctiraly dh theiseachativessettdéh tkan AlRNE 3Gt hogné- 4,

whi ch is({ocated Lnned%atelﬁ above the fluid distribution tray 12
For cl ar it PUrpEees FLIPHE B aRT ViR of 1434 it teamsutiidhinr ay does

not ShOMMiﬁmpéﬂ@aﬂitha&@ﬁahﬁﬁﬂ§nOéai@eréEHYH¥H§”u§5§5@ee%r%é’tHQE
is adjacent and near to said lost area and providing for a
low-density distribution of said fluid flow means within
said remaining useable area other than said compensation

area.

z2. A fluid distribution tray as recited in claim 1,
wherein said compensation area includes an area in the

range of from 0.25 to 5 times said lost area.

3. A fluid distribution tray as recited in claim 2,
wherein the density distribution of said high-density
distribution area is greater than the density distribution

of said low-density distribution area.

4. A fluid distribution tray as recited in claim 3,
wherein said low-density distribution of said fluid flow

means within said remaining useable area other than said
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10 it does show by the use of broken lines the |ocations of the |ost
areas 46 and 48, and by the use of solid lines shown within the

remai ning area 50 is a conpensation area 52 that is imediately

adj acent and near to the lost areas 32 and 38. Wthin the
conpensation area 52, or alternatively referred to 15 as a

hi gh-density distribution area, is a high-density distribution of the
downconer compeh et Yoh auwh vist Hinn thise rrepai afnfroseabl &o ak2A S0 .d hat

is outsid sat | ar , referred ow densij t
distri but?%%fcgré&;%j?eaﬁiss g)%rov?/ §%§i %“3?%8?-&% %%??%nt%?yt J:eea‘yd'owncomsr
nozzles 44. The 20 references herein to density distribution of

downconer _nozzl es. 44 are to.the nunber of nozzle er area, such as,
for exarrpw_%e, rﬁ)zé]i%]éj ;‘}_irlrs?dl}i)é’rtéoﬁettéﬁy \'?‘\ﬁeﬁe?é?%‘irfr_h 1B} He

hi gh- densjiyr&li s taHdWd i 1of dwWraBNRE oA03E! 88144 idm-ddies frpad
sense, what is nmeant is that the nozzle density within 25 the
conpensat - bht BYRHE B [ qpeskt dr- ot RaRefhéhfogorel Herdi $§r putian e

| ow densi ;g—@i%‘p&%gi% yi8a A$HuRayiLng a nozzle density that is |ess
than that of the conpensation area 52. CLAIMS 1. A fluid distribution

tray for distributing a fluid across a top surface area of a bed of
contact material-contained W hin g ugssel whergin, sajd flaid
distribution tray conprises: a pane ray having a oSt ared due to a
support ekesesin uaind WHilchl Fdicth paaak bfayaid slpporied of tdividsai d
vessel angl a remai ning useable area of said panel tray, and
low means includes a downcomer nozzle comprising a tube
defining an inside and having a length with a top end and a
bottom end, wherein said downcomer nozzle is operatively
connecited to said panel tray so as to thereby provide for a
conduit for fluid flow from above said panel tray to below

said panel tray.

7. A fluid distribution tray as recited in claim 6,
wherein said top end of said downcomer nozzle is located
above sald panel tray and is open so as to allow for the
passage of gas into said inside of said tube, wherein along
said length of said tube are spaced apart apertures
providing conduits for liquid flow from the outside of said
tube to said inside 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

therethrough.
8. A reactor system, comprising:

a vessel, having inlet means for receiving a two-phase

mixture within said vessel and outlet means for withdrawing
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a plurality of fluid flow nmeans distributed across said panel tray in
a distribution pattern providing for a high-density distribution of
said fluid flow nmeans within a conpensation area within said
remai ni ng useable area that is adjacent and near to said | ost area
and providing for a lowdensity distribution of said fluid fl ow neans
wi thin said remaining useabl e area other than said conpensation area.
2. A fluid Bredu¢hutieapn rigpmsaiseciveedeln vharedn, Wikeyei yaighi d

e e e s R R e S RN S T

claim?2, ahezein the density distribution of said high-density
distribution area is greater than the density distribution of said

| ow-density distribution area. 4. Afluid distribution tray as
recited ia claldndistwhengiivrsairdy ewsdenstby grstidbugiodr ofhesai d
fluid flow nmeans within_ said remaining useable area other than said
conpensat FHRCBFRIEE IR G tohe ERg & CEPSFr M S0UPBS L 2PN SEA R fANA T ow

means perygaraie SBlere1ofi P& likdY 18hefraydsydtdh Ul sidd bution
tray as recited in claim4, wherein the denSity distribution of said

hi gh-density distribution exceeds 1.5 tines the density distribution

of said | v @@i%?% Jsﬁg&ﬂﬁgﬂap%aPFQ:E@FplHkgagiéﬂé'g&ﬁiéyuﬁ%ﬁg$ %fy

recited in ‘claim erei n sai ui OW neans oOf sai
of fluid poow oearns daic] yodes la tdewneorer baszz| epconprspmgrta t ube

defining af i nsi de and h%éing a Ien%th with a top end and a bpttom
end, wher et 'S8 ¢ Hovico an3f?P8rise$8$F8Fi5%|€h%% Y ai d
panel trayosp &sed mf hariebypapreavitdayf at-ca, CORdthtid ofafd WHid Ffdzow far om
above said panel tray to below said pane] tray. 7. Afluid

di st ri butPInteyP LS4t Bed® i (Y raVarRfs, PRABIRY R Frigh BRPIC sai d

downconere Nz € 4i5r d0At @GhRROVRnEahdngaNsbabi@Ya el 45 QDA RAS
to allow for the passage of gas into said inside of said tube,

wherei n ato¥g ¥ WG g Whei diddbscare kphdeen apaid Rl Uray

provi di ng, gondui § ss fi0 J1dQuid fl.ow firom t he outside of said tube to
said inside of said tube, and wherein said bottomend of said

downconer nozzle term nates bel ow said panel tray and is open to

allOMIforatp u§§¥f¥¥ﬁ%fﬁfof§ %1%@9&22920899tr1buted 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.

9. A reactor system as recited in claim 8, wherein said
compensation area includes an area in the range of from

0.25 to 5 times said lost area.

10. A reactor system as recited in claim 9, wherein the

density distribution of said high-density distribution area
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8. A reactor system conprising: a vessel, having inlet nmeans for
receiving a two-phase m xture within said vessel and outlet neans for
w thdrawi ng a product streamfromsaid vessel, wherein within said
vessel is contained a catal yst bed having an upper surface area; a
fluid distribution tray systemfor providing for the distribution of
a fluid across said upper surface area, wherein said fluid

di st ri buti9no¥eaesyiEmtdenplensdsy diphnébutiay, ohavdidy kevanel tray

ar ea, V\he%igljlgli@& d&s}l% ytignof said panel tray area bears upon a
support elenment” surface of a support elenment to thereby provide a

| ost area of said panel tray area, which is said at |east a portion

of said papel ftra rea bearing upon.sai.d.support ement_surface
and a reng?‘ni n2£g rués/aeca i'e Sé’rseéemogssé:ieﬁ%gﬁef‘nt E%‘/l%rgé\’, n"&ﬁf%ﬁ%q SHh
di f f er enceobedaveein: s alit pdmelt ithay faseadantusai gl bwshe&icari @it a
plurality of fluid flow nmeans distributed across said remaining
useabl e af@k oS S A gy aF8a°FRea B3R r Bt | SIMRRR I PR

provi di ngaf0f s highiensinige dirstehbhubboRooizf! &k dy f oW de@ns, Wi thin
a conpensation area defined by said renaining useable area that is
adj acent BRRNHAR/T tPIAdied NeGSr ffeRaBAY provi dred-for a | ow density
distribution of fluid flow neans within said remaining useabl e area
ot her than said conpensation area. 9. A reactor systemas recited in
claim 8, Wher &k resaittbc aypdesakisomeantadi hol atlesm ahl ardeengin e ange

of fromO0,25 to 5 tines said |l ost _area. .1Q. A reactor st.em as
eci tod [ FETT B PRy e G8RG: LIoBT SrPPBL ore o s

hi gh- densétyestistT.ibutines aneadensigredtietribani dhestlensid Yl ow—
distribution of said |owdensity distribution area. 11. A reactor
syst em asi¢RH e F Y H PP HCI0, wherein said | owdensity distribution
of said fluid flow nmeans within said remai ni ng useabl e area ot her
than said conpensation area is in the range of from20 to 120 said

fluid fl o%@nea%srﬁ?ért%@a’ﬁéeﬁeﬁér r@ﬂiﬁﬁﬁantﬁ?h@'iI&rb%r. whigxrelm rs@det or

System ass{ el Loy el BellaiWgighltbg densldyg Bty it on of

said high-density distribution exceeds 1.5 tines the density

di stri butimnlwiesa ddweodensinoyzdestpinbuisbng a tube defining an
inside and having a length with a top end and a bottom end,
wherein said downcomer nozzle is operatively connected to
said panel tray sc as to thereby provide for a conduit for
fluid flow from above said panel tray to below said panel

tray.

1l4. A reactor system as recited in claim 13, wherein said
top end of said downcomer nozzle is located above said
panel tray and is open so as to allow for the passage of
gas into said inside of said tube, wherein along said
length of said tube are spaced apart apertures providing
conduits for liquid flow from the outside of said tube to
said inside 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 cof fluid therethrough.

20



13. A reactor systemas recited in claim12, wherein said fluid flow
means of said plurality of fluid flow nmeans includes a downconer
nozzl e conprising a tube defining an inside and having a |length with
a top end and a bottom end, wherein said downconer nozzle is
operatively connected to said panel tray so as to thereby provide for
a conduit for fluid flow from above said panel tray to bel ow said
panel tra¥y?- 1M nethepcdiloit $yroavdsiess fpactneddiateibipias ofer ei n
said top f 1,0k down r l.e LS cate i d panel
tray and ?29%%%3%0& as to%qﬁgw%%r% St% hg ngsggeg%?p‘g%g 1?%1{%12% d

i nsi de ofceafaitedeyititior & veslseilg waedeliengbhdohesiadd ¢enyeriares:
spaced apart apertures providing conduits for liquid flow fromthe
out side of said tube to said inside of said tube, and wherein said
bot t om enfll®fisgid flownt aeyr rozahelt etaynahesihgl svwseéd panel tray
and is open to allow for the passage of fluid therethrough. 15. A
met hod t h&te3nr AT At tifésdi &t P%EGEPBnOSf SRR BHPSL df SHerdSEd 1 ui d
across a @@Qrgfuwnt@cgufpwﬁr lcalengoRt alpedcwi bhi 8 auMesselal gIei n
said method conprises: flowing a fluid over a panel tray, having a
panel tr alo afRRLeRheI I H Ia 2l g@éﬁt‘i arpéer efopasd Banel parmt ansdy area
bears up ; £18mg urf a.su t errent er eby
provi de g‘%%%}t%ugfg%&lo sai %taﬁzcn& g?’?&gt"%r 82, Q%?c%%s sala&; gatrtelréeast a
portion oOfeaainy pgyel daialy sapparitceaiemgntpenr Sace, samppor treziadmemiy
surf ace, aneda}gler earraei ni S%sggabl e I’alir ea of said ‘Qan’%ll trge/ area, which
is the diTTerence bet ween &2P5he TPV afr aF ea" AhT shf ¢ 1Dst area:
passi ng sadfifdtatick thyowgh aaplhupahietly tobyf hikd dhOwaBANSost area;

di stributed across said remaining useabl e area of said panel tray
area in a distribution pattern providing for a high density

di stributpons ofg fdaidd fF1haw regesgW khbludatonpensati ey afeay dafdned
by said remaining useable area that is adjacent and near to said | ost
area and PFOV HHES sicpIsowadensienpiaisgr ipaebbn dfed |af eFidbw neans
W thin sal 1.nj ble jar.ea; t i Srensatd ar ea;
and vyi el %%béj?;%fnﬂ;%dé%ﬁ&r gl idtaﬁ%gleHagiBH ??gsvéﬁﬁeg%g sal ﬁifgoh yal

di spersedhigluidknsilg, dA stetibodies pécifleddi Alcl arernid, widieimeian sai d
conpensat i Qn area . ncl udes .area.in_the range of from0. 25 to 5
tinmes said 1'0s Sagcrleoél. ST d%%rjfé]teﬁoayaga%ecf: LF LI HRAE S ei n

t he densitlyatdiisd radiddest ehdsakedrhicghsdeasibyt dhséd i dnd imrowEirdEad S
greater than the density distribution of said. | owdensit L

di stri butTon aathe‘?i‘.' dohp PO (REHGAPHS L PROPE QUL AT of B AT RHEHEIR sai d
| ow- densi § 41 i sdnfd it P sefap3ai drebub@ntbovh sRa8s: M gk st on

remai ni ng useabl e area other than said conpensation area is in the
range of 3% Ao 120 said fluid fl ow means per square neter of
panel tray area. 19. A nmethod as recited in claim 18, wherein the
density distribution of said high-density distribution exceeds 1.5
times theyelding i rsadyt pdrreflisyi dfl 6hwmdensl oy mgats idmitd on.

highly dispersed fluid.

16. A method as recited in claim 15, wherein said
compensation area includes an area in the range of from

0.25 to 5 times said leost area.

17. A method as recited in claim 16, wherein the density

distribution of said high-density distribution area is
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20. A nethod as recited in claim19, wherein said fluid fl ow neans of
said plurality of fluid flow nmeans includes a downconer nozzle
conprising a tube defining an-inside and having a length wwth a top
end and a bottom end, wherein said downconer nozzle is operatively
connected to said panel tray so as to thereby provide for a conduit

for fluid flow from above said panel tray to bel ow said panel tray.
21. A nmet@HoRRERr riddn ddi9 Megisditm 2o stRhbrELAN saf dS3bp Kt M ssidivd

downcormer {ggg%ghﬂf%A(§¥gqu above said panel tray and is open so as
to aIIOM/?or the passage of gas into said inside of said tube,

wherein along said |l ength of said tube are spaced apart apertures

providing. gonduits for liquid flow fromthe, outside of sajd tube to

Para | nar HE ot aigiRluss Mo CRAer i gk o ho Y EHE B b A

downconerd&aezzd € diertaimaidsnbelfowasai d1panef 1éw ayeans wischopersaiel

all ow for theWPassage of fluid therethrough. . . ,
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.

19. A method as recited in claim 18, wherein the density
distribution of said high-density distribution exceeds 1.5
times the density distribution of said low-density

distribution.

20. A method as recited in claim 19, 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 a top end and a beottoem end, wherein
said downcomer nozzle 1s operatively cconnected to said
panel tray so as to thereby provide for a conduit for fluid

flow from above said panel tray to below said panel tray.

21. A method as recited in claim 20, wherein said top end
of said downcomer nozzle is located above said panel tray
and is open so as to allow for the passage of gas into said
inside of said tube, wherein along said length of said tube
are spaced apart apertures providing conduits for liguid
flow from the outside of said tube to said inside 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 therethrough.
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