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PARALLEL FLOW FRACTI ONATI ON TRAY BACKGROUND OF THE
I NVENTI ON [0001] This invention relates to
wo a@en3d4ezgui d cont acti ng apparatus and speci f i BCT/US2006/020258
features that inprove the efficiency and capacity of
this operation. The invention therefore relates to,
for exanple, apparatus used as fractionation trays
wi thin fractdgogt 1 5 SELOWAHERNCTIONATEON ThRAYNvent i on
may al so be used in a variety of other gas-liquid
contacting operations such as acid gas scrubbing or
absor ption progesses 0002] _Fr tillation
col utms havi ngBé\%Qm (\])/%r?ﬁmrﬁgi@
distillation trays are widely enployed in the
[0067%!‘:” PLRLDAABA Qélﬁéﬂor% oﬁﬁ&tﬂ'ﬁ "é@ilxtactﬁ@dap?ﬁltaﬁﬁ%ﬁ%%ﬁc features
dustries. Accordi ngl y a | arge anoun research
thatdepsive plnmefﬁmeamdamﬂr @@amtbeoﬁthns mmﬁmgoméﬁlebe@nt@e\tmr@f@rq rglates to,
rovi.din rov Cti on di s ati o
for BalpE oRE R S eBEnas R hibi hBhoPd BB salymas. The
inveBEBN meFalRt BeQRed ila ¢AMLR6E bher @isaRpuid §diicthg operations such as
downconer design, and overall tray structure. [0003]
acidggsserubbiggion abTptiai PTAEESBRSVi ces are used in a wi de
variety of applications for separating |iquid or vapor
[000:2]xt Eraesonafhd@udiatmmeolwapmha\amgm pembérodyenfcallyiepaced distillation

ey AR P le Bt i E e Pr Rk e blr AR o Semical

1ndﬂ3ﬁ§‘§se ARUIEESy  1argd sheouns 8fkebddrdh) BéRIdprierll A d ThdaidBthinking has
WwWth a treating |iquid which sel ectlvely renoves._ a

beep devhied toquayidinedmproved fraspenal distiflatinn wae. Fractiopaticniray
devL:l%ﬁ%élﬂt}Wstﬂ?ééQfo?e Cér%'vfélga n{:a?xgtvsllllé} Jid iy @(ﬂﬁzgct g%e}aldstructure

i'n a gen
dovdmmwdwgii aed biell &aydsmmm'e rises vertically thr ough
the columm. On each vapor-liquid contacting device,

[0003]0UNGpbI-ByEd icBntact@R ek ¥reREd BOMvile x@hé@t‘dﬂ applications for

across the device and vapor_ flows up throug
seppetinpliauil on yapm mlﬁ@r%ﬁe\@mﬁé)f ﬂrm@alw 8BRlicetiens foth‘?/ H¥pnsr-liquid

con?a%gn# d?\%e% i$id t%@ cp o n%%%gﬁ%{qﬁsfra%uf)ﬁaqtd%tﬂlatlon

mate vap I qui COﬂ

Thdsé dedé&rare {190 05e]d tEhenaﬁ)tpﬁg&tsttSaIﬁ a\ﬁthtzetrmmg lignid Wkich selectively

separation of essentially m cal conpound
remeyghABICE Ut SOBMOHRG Y @hln&uf%ﬁpm tggg@sosﬁreggl fracti onal

distillation. Fractionation tra%s are widely used in

[000fle  SHishin atcobrnpordpaIeN ARG eetping dstichs.diguid flows in a
gen@fa(ﬂg%%n%gd {1’ 'ié)c?%h Gh§ v%o l?ﬁ@szx%g‘ﬁ aéﬂgqmtoﬁ HaRERimh "OhREch
Se d on as

ration of varil ous rocar ractfons suc
vapbP—ﬁquld contacting device, liquid flows in a generally horizontal direction across the

device and vapor flows up through perforations on the device. The cross flow of vapor and
liquid streams on each device generates a froth for intimate vapor-liquid contacting and

mass transfer.

[0005] The apparatus can be used in the separation of essentially any chemical compound
amenable to separation or purification by fractional distillation. Fractionation trays are
widely used in the separation of specific hydrocarbons such as propane and propylene or
benzene and toluene or in the separation of various hydrocarbon fractions such as LPG

(liquefied petroleum gas), naphtha or kerosene. The chemical compounds separated with
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(l'iquefied petrol eum gas), naphtha or kerosene. The

chem cal conpounds separated w ththe subject apparatus
wae@onai2t i mted to hydrocarbons but may i ncl UPET/ER83006/020258

conpound having sufficient volatility and tenperature

stability to be separated by fractional distillation.

Exanpl es of these nmaterials are acetic acid, water,

the ABHRICOADarAGLIrY hB8NEmitsd ¥ 18l ocRLoNb B thity in@lud@ ldlh?db@ﬁ@und having
cresol, xylene, chlorobenzenes, ethylene,

suffwmpaﬁétllﬂﬁra@é;t¢rématuxwémty§0 by |S¢13ﬂ|rat94: [ ﬁtﬂ@tloqﬁh élﬁBllatlon

el 0O B SR B 08 o RS e WAL ARt
butasienb, @&om&mpﬁlaﬁw&zeﬁm eﬁb&ﬂh@tlmnembpﬂepgropyrehe aty¥enols,
butyl al cohol [ sopr al cohol

vinyl ﬁ%@tﬁa?henpls isoanfl RofR aélreob%ﬂewpaff Meaﬁle&tanes hexanes,
halo%@ﬁﬁt@c?ﬁ&cﬁ‘g?aﬁﬁ’édénﬁlaeﬁ eé e?élélﬁﬂ a N/?fﬁ@ﬁﬁ&ThM]@fanﬂré?cohols
ays to ow vapo fquidto fl owfromtrayto
includlag tanfidriy dutyl faloohdh ang. 1so@r<spyd eledhdlnport ant issue in the
field is inmproving the efficiency of the trays for
[000’61|S ISOEE anpdremt betiovaahe fialdart vapet-liquidicshtadtiDg@é]unus isimproving
the iSCioRIHC (R e EgeY ERUIERIO UFF flome iy ey without fooding.
A se‘éc%ﬁ@ fmig] ik %St‘fé)ﬂlttﬁg Fikfags frﬁ?rlﬁln%‘%hg SrrRRnERIE ﬁb%ﬁ?s R)Y mass
g an unm xed vapor into contact with |iquid
tranﬁﬂeobﬁtwem vawread igsidccessive tray in the sane
direction (Case 2). The Case 2 is referred to as a
[OOGIE]r ald giveflikooswnwiiissib sty bysEdKhbeeisiin 1926, érwad fouhd that the mass
ows, on verti cal acent, or successive tra t her
tranﬁﬁaﬁfftceﬁnpy aﬁV%pOFﬂ’a%sd WHtagiing H@YSeCOEJf mE’éWl 4y, Gintgng an
unnGR&H e G okt quﬁ ch%\ﬁ@ f1bR% G&obOdach §§<§se§§1@ent§5}eﬁ1 tR&sane

given'tray i s near he sanme regardl ess of where that
dlrena&s(diasa_m;f Ehe Gamﬂns refierred® asragyaralBé flaws whizh, ashlmd herein, refers

1,sub anti al aﬁ ase in efficienc ga be qbta 1
o GG o verti R Pa e s CaRr P gpHLlg i gn o single
trayl. QQGHEE Cdse 2 egﬁﬁes]{ﬁg?t the diYbink Fblea &t m#k tdhsfet &0E BRSn &ray is nearly

parallel flowtray with at | east one central downconer
the aamle regausiiage of plharschasmeass Taesfavasesrartbe By .cBesause ai;/thls

sub?tﬁg’uail gfcg?rﬁg ll\{j{l elt%“P %1%1!11‘3' %ﬁ%&gﬁ%{eﬁ %ntﬁﬁxgoe[ tli]e%y oﬁeﬁrﬁ&? acQ: rding to

WACONEers on-one "t ray
Lewigm@de at el y bel ow those on the tray above. The outI ets
of one downconer are directly above the inlet of

[00880t By 5278 P8 fo MbnkdIBdanN&ch] | teLtsbsta fabli@didvngapaiithla€east one
over each downconer connects the outlets and inlets of

cenvé}rdqwmpmr a@r} m@d@ dawnererier Shadeivpropiaryelseagh tray are aligned

t%? IGSC? &Yn%ﬁ %Jch Lrla;(? V\()tﬂﬁép lu&g% &P%Q{QP ﬁ%ﬁ%&éﬁ%m one

rom ra above Fromenterin
traﬁmﬁﬁ&fate‘iﬁﬂeldezf thos dnhtBe ddaj‘f elbdvepThefoutléty ot dnd ﬂmmmmtem are

dlrgctc]l§ a%g\zzieythg 1n1ic§t of another. A pair of inclined liquid deflecting baffles over each
downcomer connects the outlets and inlets of vertically adjacent downcomers and provides
a crisscrossing liquid flow path. The downcomer baffles prevent liquid from the tray above
from entering each downcomer and define the direction of liquid flow onto the tray deck.
The inclined surface of the baffle also imparts a horizontal momentum to the descending
liquid which tends to push the liquid and froth present on the tray towards the inlet of the

outlet downcomer for this portion or zone of the tray. In certain designs of the trays there is
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The inclined surface of the baffle also inparts a
hori zontal nonentumto the descending |iquid which
W0 ervda3@e7 push the liquid and froth present onP€TES1006920258
towards the inlet of the outlet downconer for this
portion or zone of the tray. In certain designs of the
trays there isprovided a perforated anti-penetration
rOVEd e |
P e PR P oo B R RT A BB dbpelbbattes, wih
thq:\éﬁ’lt‘ heing pelm@nc%cmlaow the lowagoneu bhifle. Fovwhe fieth flsw into an outlet

AR P e .Sl o
ooy, F8 §5§§c732??3/f9 <plhyan. g plcfeashse Feetbetparalle) fougwekile
doWMcdhé\ty fﬂ&:‘doﬂ@ﬁ’(ﬁf t%yatv@nc?f ihbeh 38 14§ E@Cﬁ? @k g?&%(ﬁlﬂg imperforate

across t tray surface out ward
stﬂéll@mde@qséhatueme@d agq@emthn dray dgelt srefacevbtiwavdfrbincth dowhesmer inlet

dto outer, e f the sti
ordfhd P G0R Set Rl B R i B b BB Al AP 5 B 7he
inlexdekitsioay fuctiGieaBBsRiisiuReRIn ddaltRh theHe coﬁ%rﬂﬁ)‘ﬁaﬁ)ﬁl& BRir formed
upwar d ext ensi on_of the downconer side wall. Further,

by tﬂk?é*l%’fair@ prigpsienekibe Hewpcqmartsids walh dtirthgr, thostéling dedke help reduce
pihihg: BRAIRE e als%q&a%% i %?ivgtareta 0f aficfly [ 0010]

Thefre ore an rove y tra§ provi ding a

b o AL HEERFRER T BOREYiHio" HEVis Gheh daslel low

pat&frnid’l&ed@,tﬁinlthya@f a cont acting tray are its efficiency
for performng a process and its capacity in terns of

liquid or vapor traffic. It is an objective of the
subj ect inventi osuwmme@pemﬁquémﬂmcy of
contacting trays with LeW| s Case 2 vaporl |qU| d

EDt acting arrangenent. i s anot her objective of the
[0011}, e nkwo Actemmipamy pﬁ@eau@htwmcqmawmm ita gfﬁcwncy for

peﬁcﬂﬁﬁﬁ?& gf()c@éstéﬁd' {5&5@ ?t?l it ?691%? bk Mgul ga og;zr gffl'l ]?sin%}lyquectwe of

conpr s nultiple i'guration

thersubjeectiheerdionne aresast theyeffidencyageontaéting tehye QﬂﬂﬁEéWl@ @ase 2 vapor-
hq\gr ocesses such as the sep Tgr ation of chem cal conpounds

A gontActig Branecnedl it} isappher Siedtivg of Bedyeantion teprovide a vapor-
lig&@EBRas dgéaipaﬁt&%t@f%ﬁa%d% Bei@g. treating liquid. In

one enbodi nent, side downconers - are incorporated into

[O@gﬁarﬂesﬁ#eﬁftﬂoﬁ WP%gl%éost ﬁuﬂ@%ﬁ@ atléns%ﬁ&%gag&gggwlgtmle

dO\Mmomea tray ticd vaperHiguideonatting fratessisrsach &s the gepalatiit &f chemical
eck el.ow dﬂq dogwnconer. The inclined side wall
COIEP agtienal gistillaiom pr the rmvaé%@ gOrppRNENHPES gasrstream with a

A G i, FOEVER ) g e v
muliphodowieaemer tray having a center bafﬂe In another embodiment, the downcomers
have an inclined side wall that directs liquid onto the deck below the downcomer. The
inclined side wall also provides additional volume above the inferior downcomer inlet to
reduce pinching at this inlet without the need for a stilling deck. In a further embodiment,

features of the first two embodiments are combined.

[0013] More particularly, the invention comprises, in one form thereof, a vapor-liquid

contacting tray that includes at least one centrally located downcomer. The vapor-liquid
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features of the first two enbodi nents are conbi ned.

[0013] More particularly, the invention conprises, in
woer@efiauaT t her eof , a vapor-1iquid contacting tPEyUSINaE/020258

i ncludes at |east one centrally | ocated downconer. The

vapor -|iquidcontacting tray further includes a neans

to define vertical liquid flow paths for |iquid

cohth@gnehyt {iFR&ARCI8AE 584 Hs 16 He MG QLR Fiqﬁﬂg%ggg\%t%% for liquid

subsequent tray that conprises an Incline
flopang theough epeluecatial Jovpicomep ontol 4 sybsealuentritaydhatrognipeiséssan inclined

i s.inchuded the tray. .si d
dobiied RS RS 8 Bikiifyich Hos iR PR T mefaEd op sy troy.
Twibaside doviteotRyure iRluded préximbaib the RE& ﬁtéhﬁ&td@%&ﬁe%ﬁ Neheh side

a liquid distributing portion wherein'the receiving
dowpeques hagp liguidgessiying @ortioniand adiosid diibliiieg partioh whersinithe

LStri ' ' N tantiall eal.e ..
sk} B O0pRES LD A0 MBS A e 350l porion i
substantialty seatpddgaiost uidenterial divadtly fomutpeadmabeioneRingtieck. A
conmers and .intersects at | east

east..two of the do :

S R e MBS o damcurmoc ot e ot st one of

the@¥RRGNEMckst he i nvention conprises a vapor-liquid
contacting tray that has a generally circular

i [ | [t f t.r.al .
O b BB B W5 B R e Bt %P0 Bpasactng try
thatbdsla gemeradly copplas cingmsfernosae] po@atsn slufgityef dentral downcomers

xt endi a shorter vertical distance below a )
thag?fsg?‘ﬁ%{@oycaoﬁ{%elﬂl&ﬁe &de vatlifad 2pRepesigiccandelgagaie sidgevall
ext¥@dihg a ERsGRer Q’@MSP&I&'&?J&H&&@ F gkdgﬁllnﬂtg %B%tgct%%t ée%ﬂ‘ﬁiéﬁh& first

that intersects the first elongate si
clopggioside mwalli Each downednmey furtlay ifialudel @rboitoml plate $het inteess the first
fine,vertical Liquid flow paths for |iquid
ctop @ik VY G S Borcid et 1B e Snbuded emeare fugetine
vertioaIMigui Moy PBthi fé 1 REFSMIMBGRIFRER Bahfd &f §itD al
doymélorre_r bgffl e extends %‘Hr%om t_%e Secgﬁgcé‘{ﬁo{]grg{}gsgﬁsgguenttray
compging ahinglingskcdoyvncamen bafflonwhirainghe dorinamtes beffleatxtends from the

sk B88nk i RSl Sl AR o QB Yol A e e pan
fornied by thesfisnelbugiaslsidawahe Al plapalityoRPpbF-BuilbAtating decks is

. tends between at |east two of the plurality of

inclyli £ et Varticpitb ballgresteads betmeen wiieasbiva plhe plurality of
doWwRIhREd AIGNAEEKR at Q9 Rk o@‘tﬁﬁ%o‘i&%%én%%c Lof the

i nvention conprises a vapor ontacting tray

OO ARGl b nBIRSSRLES B e o

includeat 1éast o ?:ln'trdllfl ldg!\ieﬂ glot’viﬁﬁ(?ﬂ@ba arehs RN Nertical liquid flow
ownconer_onto a sybseguent tray conprising an
Patﬁ# f‘ﬂg’g flesing Grevsheach cantra dgwacqneroakq a ubsequent tray comprising
MR- doviHal ct : lefo] B r te
o 1Whi ch c_om??lgggéig@’p%ﬂrdﬁlgﬁgéﬁ%fl @P g}]ﬁé’%ﬁg | ?tgg?ngu&c‘ilﬁs't‘ﬁé’ubble
promotgy, whichlicomptisdsi aopeirfbritedplateh & situated on the tray to direct liquid from the

inclined downcomer baffle to one of the contacting decks. A central baffle extends between

ce

=

at least two of the downcomers and intersects at least one of the contacting decks.

[0016] An even further form of the invention comprises a vapor-liquid contacting tray
that includes a plurality of vapor-liquid contacting decks and two side downcomers

proximate to the outer perimeter of the tray. Each side downcomer has a liquid receiving
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i nclined downconmer baffle to one of the contacting

decks. A central baffle extends between at |east two
wo@Roobhao4dbwnconmers and i ntersects at | east oneP@f/US1066/020258

contacting decks. [0016] An even further formof the

i nvention conprises a vapor-liquid contacting tray

that includes a plurality of vapor-liquid contacting
portﬂ)‘flciﬁﬁ aAid ?f@tr%hgﬁg g@ﬂf{%ﬁ URfein HeQ¥daihe pb@ioh ierettd lighid to the

peri nmete e tray. Each side downcomer has_a
distfibujinigchortiare | Aicoras inchdedinverahs liguid distriting pgitionghat prevents

on wher ei he recejvin 0
ioufrom Pt Pt doReBERt o eyl RE Tk Buthn. The
covérigso dlﬁb‘étsd/agblsf&lrth@uﬁlhlﬂ Qishititing pottivatto prapentlew paduiutkide the
froma superior side downconmer fromentering the
perlme@élloﬁtmlt%’ﬂ buting portion. The cover also directs

vapor in the liquid distributing portion to a vapor
[00£7]owApstilHughersforte of the ipeantioe cemprses erapeihguid copfactngdray that

ther f f th
has § gt S aRPRRe TG 00 P O RaE Y bR By focaied
doviichbibl, alplEhhi§Wvap @qQﬁll@B&atadﬂmgldéel&; aid tweesidle dmencomers
centrally | ocat ed downconer, glur ity of

proXigpts tonhq oRter prsimmelen pirigiddei & achde dapneome s flidgiiegeiving
po ﬁgrgé(ﬁ 1& 815&11&@1 E;%Fn&%léﬁ?&e gﬁe &Eeﬁﬁlgg)o{ﬁ&ydlréé%qud to the

coner elving portion and
d1sthbﬂtlmtgipdi116ﬁ r Ab:lehtrailgaaﬂibaf éxtmds%h‘meen at tehst twe ©f the dgvncomers and

portion directs I| he |str| ortio

iAo o e 06 s oRTEn Becliorg potial Bt g gsqsiberid

progf?ﬂm@fy@&ﬁ of i sicfétcﬁﬁfﬁl‘%@ﬁlﬁrsa‘tvhicﬁ@ﬁéreé%@@t}iéfsm‘éhﬁ the hct) uid receiving
contacting decks. The central baffle conprises a

porfosxi mate to each of the side downcomers, which

i ncreases the size of the liquid receiving portions.
[000.8]01 8]he Tine:ntiow Gutliep bothpirites arcentoatploiveesmer foeatvapdr-liquid

corgf?q\é\gg (t)rgg,:harvgg agﬁé? g&é\g{g Iaﬂ Iag%ﬁ%fol& FBﬁrguI | n%bwﬁag éubs?an{lﬁ%r a mirror
1ma%§?§ 'ﬂ%nﬁljsﬁgdr%o@ Ehcrhr thé 1TRY %@gecbﬁ@pérhbﬁst inBRIE b st elongate side

of t rst an second portions include a first
walt] mngppbsing setondaldngata mld@pmﬂstm’ﬂ@ld@@:@mr@r W@Q@léh%@f@é below the

Il ext endi h tical t
prop e FRtEt sk g ke RS Sie S £ PG Bl b yprsects the
ﬁréﬂ’@iohgat@ sttt AP liRliBed B&indofice bafktiBatteRnls frsih the second elongate

el ongate side wall, an_inclined downconer baffl ﬁ
sidestalnatsl doresensien fangendhe fiesh god ecendiporfigny fit togef srrﬁuc that each

of ’?xg {éﬁ%gﬂ g%lnﬁe%?ﬁ J}gﬁw ftﬁ ﬁ’? Pﬁ@ﬂm% ﬂlcﬁﬁeﬁ AR obdet baffle and

eacC SI on anges

secoMe éloﬁgéte wide Rvdlh enaquapt dulee RivboYiniane | eactedf ttieimst ane second portions
baffl e and second elongate Si

e oo e engg e ol de oL o e
braggsdgetévga{rqh@ fﬁét%ﬂlri?ﬁﬂﬁﬁ%iorﬂ%tg%e&dlﬂlof eddiEpdiBhi. al

er 1 nc € Cross

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The above-mentioned and other features and advantages of this invention, and the
manner of attaining them, will become apparent and be better understood by reference to the
following description of several embodiments of the invention in conjunction with the

accompanying drawings, wherein:



braces between the first and second el ongate side
wal | s of each portion. BRI EF DESCRI PTI ON OF THE

WORAMINGS [ 0019] The above-nenti oned and ot her P€ PEB200€620258
and advantages of this invention, and the manner of
attaining them w Il becone apparent and be better
understood by reference to the follow ng description
of r i . [ ' ' t .
i B Rae 8 sBRRRRC R 56 P Laddn U kdchts LGERNAYRH Sy of
yaperrtiaguid cont@ting firags ¥aoading togihe gresamtiaaintiog;, col umm
having a plurality of vapor-liquid contacting trays
acc @igli2rig a kehenhieicplasesly of theefivsi @bodiingnt of theéspaallel flow multiple
schematic_plan view of the first enbodi nent of the

Sarasemer fracianationgtray of thopssskEV et i onation tray of

the present invention; Fig. 3 is a schenmatic

cr o&ig. 3de pischranatioiceassstctiongbyigmef efcolunayef trays seetirdigeto Fig. 2;
Fig. 2; Figs. 4A and 4B are schematics of a floating

val \Figs. ffAgnd 3B me acleotationof cflpdtang valvew of the tray of

Fig. 2 having a swept-back side weir and a bent center

baf flig;5 iFagchematis prarsviberadthecirayl eiFiyi Ehavixig 4 Hecgdacnside weir
n‘g gl ment oB he parallel flow nmultiple downconer
PRA2OPRPsRichRallcay of the present invention; Fig. 7 is

a schemmtic cross-sectional view of a colum of trays

accéiglionig asehamagic phan vipy.of g sesonsd eyahadimentsdiva parellel flow

f
\H“ﬁ%lg 61 ror%tn ?éré&{/%@%{gfr%nﬁ ({f?féenlgr%%%?ﬂggcen r gl o8 1s @
Sohdigit a&f%%a%sfcr?%ﬁ el ERissd i R %%cording to Fig. 6;

par mul tiple downconmer fractjonatjon tra
the%Jﬂﬁ gsAe quﬁt\‘?gh‘ts?‘g‘ﬁmcé(ﬁed” 22 @%tfeni@ea Cel’éfa!ag%wnco er
schermtl C. cross-sectional views of further enbodi nents

of e SFis glterisomedis viawof fiestigasihersdeentaldomnsamer oFig. 8A;

tray of the present invention. [0020] Corresponding
r ef dign@A chamaordpes schelnatin vews pf s ;ﬁb.mbembo jmentof the parallel

HAbRUARE abig %Y?g%na S8R o e Oy l%tflné’}ﬁnt on

?ﬁé £ b end 6 i sehghaster- Spisnal v n%éé&%eﬁ? filents of the
[p@&mﬂ 1630 i p18 AotwRchihér fréeuohatt%&rdysof&ﬁ@ms@@ IRARR. ©

of a vapor-liquid contacting colum having a plurality

[0§30]v a@@freépbﬂ&ﬁ'ng rORRnBE LR 1d:E B¥fcatf cdrREp M EREMrts throughout the

I nventi on.
several views. The examples set out herein illustrate several embodiments of the invention

but should not be construed as limiting the scope of the invention in any manner.

DETAILED DESCRIPTION

[0021] Referring to Fig. 1, there is shown an example of a vapor-liquid contacting
column having a plurality of vapor-liquid contacting trays of the present invention. The
details of the trays will be disclosed in the subsequent embodiments of the invention. The
column 10 includes a cylindrical inner chamber 11, a top section 12, a bottom section 14,
and a plurality of vapor-liquid contacting trays 16 having a circular perimeter. The top

section 12 collects vapor from the chamber 11 and supplies liquid to the chamber 11. In
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details of the trays will be disclosed in the

subsequent enbodi nents of the invention. The colum 10
WO p@baseg7 a cylindrical inner chanber 11, a t opCHES10060020258

12, a bottom section 14, and a plurality of

vapor-liquid contacting trays 16 having a circul ar

perinmeter. The top section 12 collects vapor fromthe

cenﬁhapa%auéﬂs @ﬁ@l SRtihesus Faetibthtibg, the Gopeeeihiel2 kin fluid
I ncertain app i cati ons, such as contl nuous

comfrpundcation atvnthmncontdh@er th@t eandenseh thevapgr and gddgiagportion of the

ST o RSP RS e
liquich@omhithitdntiep Pl ¥nd Supplies edpartiethe thambdie lb@iﬁnﬂaﬂ to the top section

section 14 collects liquid fromthe chan% r 11 and
12, A gsppineppieasions ok ALCQIaHeRSITapiionatiom, fhg Poftemtseahampi is in fluid

confidefiBn bt hfe{ ﬁbSﬁérttﬁ'étr&oms i %ﬂl@rpéf the t ﬁ‘idacé vapor, wh1ch is added

continuous fractionation, ot ton1se tion
to tHe wapdr suppip riiteatolonn W h‘rayalsoehdudieonet drathore mm\zlenetchata feeds that

adab i 8 S pry st K o e AR 1 i fcre S0 Sbove the
feed BldSohlat i@y 58 8 ibalot e sk, tHxRh u«agicié cBm! ?hgéé'adcoﬁfacﬁﬁgﬂéck 18, at

m xture t0 the mddle of the colum sonme trays
least éncadovmeotrive 20 cand aaiﬂastmnmmtlmaé dowscdmerdwiilh?2.f eed.

Each tray 16 conprises a contacting deck 18, at | east
[0022]e dAoyuniatmreniddimad ofithel imesitionskowmid Figed awvhimohses a

baf fl 2 002 I mbodi me h
pluga} veqfﬁaaaﬁegh Mdliple pameane peaonstn s 100 biinget legst one

cene£1 d%mblh@.pézl 2w t%l sﬁdeodo%v&emmmr Heltw&dn @BRE® Bowncomers
trays 10 avi ng | east one central downconer 102

102zamd 104\peash ttey d anm:&mbs gctiv@qreaBén thednrme af b penfirated deck 106. The
ch tray 100 includes active
decgmgés I?FC yfcgpﬁgl ‘t?a%ié b@?f orated deck 106. The deck

008, e Seitab omurorIb A ieH e e ou P Do it 112, silling
deci%él)%f@ %dg %tgzgeyszl 163 tihk flaf) %oﬁ?&ﬁﬁ bbkbm 8 111D |e§fen&§$ét§/een the

. horizontal’ bottom plate 112 extends
siddowtlieE). tAeumbeleofipehingd 11:)3 arApmmﬂfehn@lﬁe ogstemi plgte fott the exit of

e PR b el AR G Rf et 1 o faetste e botom

platbQ22 isoaetd e RuRf 1w Sutfieichinil eletbokbd dfthé Gert@l adS\dncorner
the liquid flow sufficiently that the bottom of the

102cie dy naanicelbiveetoddry liqyid fosthel ynwndcmsaage sEwnog Bhe ppegings may be
c:1rctui)auft %ﬁarlé%%fo%g%a ?r?giﬁ}e? fdlré’(?ﬁ)glr tha étllgfé)g ng?l% naéielpg?h of the

re or e re

centrbladovvrﬁzonﬁk 019 TETEEseahﬂig bf e dbﬁfﬁgdrhelﬁfutlbhle upemd ﬁ;hpor flow could
downcgmner, 102. The seal i ng _of the downconer outlet_to

be wwhs@é&a@t@r éWJ%tB{ﬁS as Bella dbe sphing ﬁg%ksw 4 sippperforate, and
thu$ ErfaUﬁ'\% Iﬁﬁu 10 toltBE inlkts b LG ABEASIoWhEoREL1 02. The

us 1 nactive, regions just prior
com‘tlrleatldml <£ftthe miet eml:!hl Icentirthd stdhngldemkérmmms prévent pmchmg by
providing an area near the inlet of the central downcomer 102 that doesn’t add vapor to the

froth.

[0024] The central downcomers 102 may be supported by any conventional means such
as a support ring, not shown, which is welded to the inner surface of the column wall. The

deck 106 may be supported, for example, by an angle-iron support welded to the side walls
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conbi nation of the inlet weir 116 and the stilling

deck 114 hel ps prevent pinching by providing an area
woe@s/18¢3e7 i nl et of the central downconmer 102 tPEL/US2006/020258

doesn't add vapor to the froth. [0024] The centra

downconers 102 may be supported by any conventi ona

nmeans such as a support ring, not shown, which is

1 10%41 @h%cgugﬁoﬁ Reo WRIRE 16 Wef RERNPWall NThE ebtr dwh&om&@ €02 and the
%e supported, for exanple, by

declah@d @e |bpb¢d 9lqmgmdt omﬁh@r@dsetafﬁwetogh@@lmam scml@t tha gentrad

or t we o t.he cal U
coviReen0r end 55 R 0 B kol iy ped B D onal
dowRborabRa0PWingsy st hd thedhdi®si ﬂgertS Brnbs fray $OD; mb%vérh@ddltlonal support
central downconmers 102 and the deck 106 are kept |

beays gayinged e ingluderbioasulstantizie logeniER T SIS herilleé central

gmain supports for the tray 100;
do é%ﬁ%r a%ﬁbd‘ﬁt%lonal support beans may need to be

ded far
001 RSB BT Bl Bl R eosgmer 10
dltlliH?ﬂop rcbed cb@tdl ldewhedmérs1 (9 1hmwd@sﬂelta dtloein. Itheaybiss deonmtiaf the
a central downconer 102 and the top of a centra

inclingthbedles i 2 gxtendrheisiegn dioye ea@a | lavmeomers 19gyn pehspanner that
s e Ll St o

surfagy 1 060t ahodee| Ligoid cmmnaiﬂgyfrm ene tdmtrat downaimatd A coprevented

1 f decki f 106 he
frorg 3@8@%3}% ST OMSE Rt A aesgin dBRand suat aw Spdiallpoross
the ti&gﬁﬂn% %Qilffgrteﬁt (ﬁ(ﬁgnc%ﬁ?é} WIRRE ieENtife HoHRYAESN®Y ad SRown in

om1hor|zontal y across the decking 106 to a
Fig a3, fok encﬁhﬂ atoxaotvercomeh Ed2nisrorder' te P&DOS@CU’@ th@whseqmnt trgy In this

hown i.n _Fi t 10
@R ro ot batlys 150 EAGT il BhHEh POy P REarfie 102, The
incHAQAFRND 0 hiPe bhsdsitd Sidp&ahid REvAREOYED deblepdribed 106 on

each central downconer R The inclined baffFes 120

dxffhmbsxdvmféhq eentiabesnqoner 19% pyahethat) theyligeid dlopes iaghadirection of
the BR \E){:\ql 8 thiLs f.‘g%bor&ll%%lgt tﬁg ?l@{l]%esd k?a?ﬁesol d7. ({ﬁ on%eslme cﬁ’][he tray 100 all slope

Suc

in tB §:06d dlﬁ&&h@ﬁ dnldeheimchinal bafflest hZIOStmethb othensité (drivgher halt) of the
i nclined baffles 120 on one S|de of the tray 100 a
colng freeitm therpppegredisrctiont Hgnid hargiars dosdp Pl ditsgtion on

the %\59 siaBs Mkﬁxﬁn@ﬂ SioBemit HowRliR ¥e S}Aﬁiefd)iree“{l%ﬁ AR HBW) on all deck

cein oppo |te Irection. Liquid efore T
areasnl (tblvm @itk dfeach rac 100 nA parforated anti-sindesticf orahzynbute)n weir

t 100, but fl th j | |
12 gpe Shvsg o o Rota aeeatof B Tncfised Palif o it pigent
emBfimeht, BRI QFiBhRSA REE 1 2 PRNBINRE O £ 9dcptdes b%%fe@ib%% degrees,

weir 122 may be situated at the bottom of each of t
to hamigbntpled baffles 120. In the present

[0026] The side downcomers 104 are provided to improve the fluid handling at the sides
of the tray 100. Each of the downcomers 104 includes a receiving portion 124 and a
distribution portion 126. The receiving portion 124 includes a side weir 128 and an
imperforate, sloped bottom plate 130, which is oriented to direct liquid towards the

distribution portion 126. The distribution portion 126 includes a bottom plate 112 as
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enbodi nent, the distribution weir 122 is inclined for
O to 90 degrees, preferably 45 degrees, to horizontal.

WO 0@Ba304The si de downconmers 104 are provi ded tPBCT/DpI00&#@20258
the fluid handling at the sides of the tray 100. Each
of the downconers 104 includes a receiving portion 124
and a distribution portion 126. The receiving portion

descgj%g% g@é‘*}g%ﬁ’?th% c?fét?% d@gﬁox&lﬁé 1899 AANnd1TREA f—ﬁeaf yand distribution

ottom is oriente |rect
weiﬂlmdrelsmlmmﬂmhéowm cﬁsmbnﬁlduupomm p2s.t i on 126 The
distribution portion 126 includes a bottomplate 112

[oom d lG’SEer gébgdfog F@pﬁ%ﬁﬁeh éd ?&bv@ eailibdr ab ﬂdwvthmgh ﬁﬁ: dedR 10@\and
I ncl i ne a el a istrjbution weir are
conigrt the flaigl Beihededht) i iermeriarations B@W%’ﬁnw Orrp@talzlﬂdmg evenly

spac-gﬁi’ ciflSEK hdRE af EB Qgﬁigﬁgof Qir&ltlh \Q’IO‘@ pﬂ{e d&s BleW@Mented such

ough the ontact The fluid on the deck
that 16vapbhesipg mpwani ﬂlmmgh rtigeydeciH 66 mlunygh thesesslote dnpatiseghorizontal

T IR TR NN AT -

outle @ wiicBfiel. 2PRire §d théRebrd B&lﬁ&dzdtahﬁ@ﬂégﬂpﬁ"ﬁﬁs E@ kf th@@roth into the
through these slots inparts a horizontal rust or

dowmnopmet meansgng raedemreqsm ig tloy frothdweigho An theeraye Morromppﬁamlyeby
proftsfoLblsflbeRlent (548 FRNEThisOH Shr MRS NR o ol means.

a nore rapl assage o

Thek1§10tstai @ tickomug oy mﬁ?%@émbhdh@e@ewrﬁaé én US 4,409,6350twvhich is
hei ght on the tray. Mre inportant] Tg)by p

incafprgitg Baiit by FueRes e A D7S el o o aligBs pt alogovides

i

dlrelcﬁm:gmlptsr dhéschaltet & aisdipcopbdrteiieeein O i, tddchi@irds tb sheudedign and

to% W/ lians et al. provides representations of a
usagfo? ﬁlQYﬁdE?Ct’é’&?Wﬁg mat eri al having both circular

erforations and flow directing_ slots. This patent s
[0028]s o Figa dripap stlléageﬁéﬁleqmawrlew pEan Sigrats E%Ys,oneamsw&thm the

dec%i@b 9P.al ijO é%%l\%fl 30lif? W %‘ffi SJH@ iSan 41R0%Rive ﬂogr opening

an en ged scherra i ew o an alternate
withpeantng typet dpemrigﬂéZd echted (Bﬁ exPeddn dOfessay ofahe deck3@6i Valve
eni ng, 132. tive fl ow opening

13%?1“}?3’534/%Yﬁqmr?QB"én%gﬁanéai lrO%chz‘reat ed by ext rusi on

pressi ng. of the deck 106. Val ve i nserted
m“?ﬂt o Akt lﬁiqpoéiﬁ@iﬁ P?ﬂﬁl dpg\gicm@ﬁr aé:gktra_:l%)g? e{ W@ﬁes ppwanddrom each

declpapegolg@ of e (?V%?{gl Q%V‘ﬁﬁﬁ@@r'f i g@ﬁfbﬂ 'Bﬁfe eblfl‘)f8frh ﬂ@i%nhlec’f’ fiom a

from eac ar ea overa tray
nurﬁbﬂrfoﬁcmne&"ﬂnmgplaaﬂ br akingkf(flite. TO8cerrnnl batle dﬂ&@devfents iqaid and

RN O R [T S,
108 terminates a short distance below the next higher tray to provide a gap which allows
pressure and vapor flow equalization. The central baffle 108 optionally includes
equalization ports in the middle of the deck, remote from the downcomers as described in a

subsequent embodiment with reference to Figs. 9A and 9B.

[0030] As one can see with reference to Figs. 2 and 3, the side weirs 128 are significantly
shorter than the inlet weirs 116 associated with the inlets to the central downcomers 102.
This may limit the capacity of the tray 100 because of more liquid accumulation on the deck

106 proximate to the inlet of a side downcomer 104 than proximate to the inlet of a central
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froth present on the two sides of the central baffle

108 from adm xi ng. The central baffle 108 term nates a
W@ b@et13@est ance bel ow t he next higher tray to PeDUSZIE6/620258

gap which allows pressure and vapor flow equalization.

The central baffle 108 optionally includes

equal i zation ports in the mddle of the deck, renote

dowiab n@rﬁédttm q@‘é\@ rB%E SIS vARSIER! k&%@ve‘p’f‘beﬂ:k%‘éﬁéﬁ%@ﬂl‘é 108’, or both, as
0030]

ment WI erence to Figs. 9A and 9B.
show\a 1mEg 6,amopeatwntlina side épmm@rdhﬁulggneqzaléﬁ diviledihgtveen a
re Si nlflcantl

e St BB DR R PR e sy

recheBiH tha Ui fowRe QAtVet: 18481 betiiies tHRYd¢ dewticonttes tedpani thy caftral
the tray 100 because of nore |iquid accunul ation

dovhemersdiR21 @dspinmertaatln thousersd syapihackwedr i8jand the “swept-back

cen%@%ff?ﬁ g\;ﬂllgcg‘&n%?% %ﬁ&%a@%&e og {ﬁ %&ev%v%lﬁ{er ?g .and éherefore,

red&é@ ﬂ@wﬁ)@ﬁrkel cholting tendaiidy ehiDB: camcity of the side dufvonenmien104 is

i el B i .

shoafh?jxg 3 \égtthé" rlg%fsér&@ésea?s?&’e WAE of BRAE RfwrcBBiers. In other
y reduc

Ir t Ing the difference in weir
emliadadmtbefamda Waﬂserrmy clefinkothe mmwmlonqmrtmxmudm regaiting portion

w1t§a%cmp$fotggga \)O@ﬁls cq! Iom]]élggg {rs]%%gg) cog 1&111(:%qbr113timgocgfsp?0éid-apart

relaagl%hll_l,ﬂ{éfe%ﬁﬁps the entrance space of the side
downconer 104, and therefore, reduces downconer

[Oﬂggwﬁ %n&c&‘f'cf‘%{jﬂ& HmedfW5nd geso : EHJ fﬁfFlé@% A% includes a tray

I'S I ncrease iS substantially
200etgvialg 4t deasthenecapti doynodbmehz02; diach abntcai\dnwn@nst 203dncludes a

o I ooy s AL L e R mea o
the ?bﬂﬁm"(\ﬁl sld® w2 1efabhee et 304, 'a@ié;hicﬂfhlﬁ@[dg % 2BAd4@T an
ecel ving portion with one of the si de wal |

incliumiftoffis 22 wish shapié-petetration swinA?3. iThe émttamml@tr: R42 éncludes

op e aRthe ¢ hAhe BB PPl e bR he LrREERMheomer

202, Naltkhid embadinicay, tBOThchined higfler20 Eaﬁdorpcnﬁtedeﬁtbro&b side wall 210b to
downconer 202. Each central downconer 202 includes

forwj agdongd| dowpeerer tatprayidengdditiorab volame abappthe n Bbff)tﬂaﬁrﬁentfal

doh Bt 307 TROCHBNESn e RRRNAE LD SN 2 0b BEIAME OIS can
1m}’ﬁ©¥e 23Astremgth @ didad Supﬁdrt]lhgfﬂ];l]d (&gkﬁl@ \Hawevar) extension of the

| -penetrati T. tt t. 12 .
ShResHGS Vol SAPPBEOB he feingya nesieau . | Hars 1 4a st ol
ext%"ﬁ&l‘ﬂv@{}ﬁ%e tilhBlahd M&%e&ﬁﬂtsﬁ&l WﬂPMQﬁ?EX@&?belbﬂ thdliceking, the

e Inclined baffle 220 is incorporated
requirementrie tlss embodinienpthabtht sedond wlcagste @p@dwdbwmrshorter

dls%‘agg% pfgr O\‘ﬂle g’ck?ndgdthglll %@%{rst e?clnl'!gnga cp aGH 1s s%ll saéls ted. th‘é 1&ditional
volume prevents pinching of liquid and froth flow over the inlet without the need for a
stilling deck 114 as shown in Figures 2 and 3. The liquid balancing box 234, which may be
Jocated in the middle of the central downcomer 202, facilitates liquid communication
between the two portions of each central downcomer 202, which are sloped in different
directions. This feature promotes the balancing of the liquid flow in the case that one side
of the central downcomer 202 has a higher liquid input or output than the opposite side.
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downconer 202. The extension of the shortened side

wal | 210b bel ow the decking can inprove tray strength
wap@eas@2? n supporting the decking. However, eRCENS10061020258

of the shortened side wall 210b bel ow the decking is

not required. Thus, if the first side wall extends

bel ow t he decki ng and the second side wall does not

The%%&l@j%lneﬁé @(% 4B %111%@%6 &bk dgomemfsqqeldewma i thetﬂi‘évfious
enbodi nent that the secon | ongate sid Il "extends

embgdipiest.t Burtlfirsthe n@rér&&x oridlg 208 és amzlla:r tecthe pemiral hattle; L0§described in
el ongat e
te 5 PRRE B ByBRel Tsnkfeghtn PRl s e e | GlAEBktonas
beyéﬁlﬁatlléﬁsﬁ@ne\h@ﬂth@&(Bwﬁdbﬁhdﬁe’e)dvafdzrthapaipﬂeky mhd @ak. This eatension of
shown in Figures 2 and 3. Th quid b ng box. .
the gegiral bffle Ansvgs ayeoregwaions 1e P e oI B° QrORAEGIoBgA djacent the
perifiRI PR 02, facilitates |iquid conmunication
et vveen the two port i ons of each central downconer
[00?23 at {} F%%Iﬁ) ?ﬁ&%gﬁ%%ﬂl‘égn&f%& og&?%{ed%%hfrﬁgﬁ)wﬂmngrs may be
used Rg aﬂd&ﬁ@naﬂ fﬁappcﬁﬂﬁ)r Shecteayof 00t l‘iéleccemﬁratlalomomex@ ey R0%ide the

has a higher liquid input or qutput than th pposi te
mojeR el fhosugBeR f @rg‘th@ Popia T D0 SRAsings i cHiciquoy Is increased

o B0 A SR Bl S g BRI s
Strengthienal canahff doawrkdferke202; ahshdwinninfigs. fAemid Gl may be made with two

nt..|I ot nment not . sho h . .
piesga fhear bt e b el et 22 5B OR W Bt T i elapeg in the opposite
dircdQUMIC FABE BickONAY B2 nidae nﬁ’@sﬂ& F@)P § dgRf shbbreortohA¥rial Tkt $s cut and bent

exteénsion of thé central | e énsures a nore uniform
intorshgpal eHuws thérerarecas ff:Weom.mﬂs mngsﬂblgc dhepicgelj eack have hBange 254 that

ov R BB S R R SRR g e

andRBopeds frformdditiohs ﬁkﬂht 15etER the 196 piebe dndaysoldFornd B énodified
central downconers provide the majority of the

liquidpaaing bex 331’9th@bﬁﬁt>lél£9tt¢5rf§41@ ﬁraysfgd@t\a@ml the ﬁewn@crrw sections.
t.ral
ThSilskt FREN DL SRGTn Mk B BN R MR Bl and
1ncl$ﬂé mgfaﬂl eloech Ssefot hqﬂnd diown ddoies sre &Bﬂplaeesi sdaohighistredsiagsas. The
and_ 8B, Wtht (one th .a
top .eﬂ&q olribe steet e@eg zﬁﬁ@f éﬁ%@%ﬁ%%@@ﬁfé quegarﬁ Wghd d'for
oddTI AR Honpfh, TOPOERERRS ol] LRGP, inchEl PIrEfse e Bbility of
the dndmbmemdr and thus hacpease Thrudowiivemer strengtls newrthioi embpdingents with a
0SS The .. eces fl ange 254
subB R B e O RePHE CoEhShinesedBvinay A3mep oboiEr dfd, strctural
I-bdais thiyese @@Hffb@aﬁmrﬁi supp6rt FRAAS ek TeeRkisliting the adverse
cooperates to forma strong joint between the two
affgsi et bey affiticncy that eddivpnal dowverrners enayicgusad bal anci ng
box 234 that facilitates fluid transfer between the
[0083}wn do order seimtprovisthe flow of the liquid around the sides of the tray 200 and

increase tray capacity, a third embodiment of the invention combining the first two
embodiments is presented. Multiple downcomer trays 300 are shown in Figs. 9A and 10.
The tray 300 includes at least one central downcomer 302, each of which is similar in
structure to the central downcomer 202, and side downcomers 304. The side downcomers

304 are similar in structure to the side downcomers 104 except that the side downcomers
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The flanges 254 distribute the stress on the joint
bet ween the two downconer pieces and include several

W@ k@ba3@26 for liquid flow Holes are not pl acRdI/nszne6/020258
hi gh stress areas. The top edge of the strengthened
central downcomer 202 is fol ded over and wel ded for
addi tional strength. Further, cross braces 258 may be

304 |n’ﬂi§l| iHetRPorafe d S16pcdaRd Wall ﬁ)rx@auc%tpazlwhhﬂg YWefe patgcularly, the tray 300
downconer. and, thus, increase the downconer strength.

inclypdes @eentaplslosmsemprai witha figuid @Lﬁ@gmsrhoxéﬁ ﬁySId@d@@comers 304,a
declg %)(561'%, @[_%% h??ff}gﬂi@%ﬂ( (;é ?ﬁf 5@ Ss?mﬁgrvtb @engér %ﬁﬁfo refOS0 fdescnbed in

struc ura eans nay be USe
the fitlehbadtimlents URpardy E(Ermziyhzdtedtmtwel&ﬂﬁclwﬂh 4 strdigind dehteg bifiie 308, as

advers fect on ef fi ncy that_ additi onal
ShO%wqﬁl@néfé ﬁﬁ %05 %’Yfa@rs th%SlgﬁﬂP‘a%om% 304
mcludeoéﬁ 1ﬁéhﬂeHQioWn‘&Hl'n@r 9&[fﬂé‘ Boh (g aﬁh%getgiﬁggg | %{13?20?@1? ﬁgntral

increase tray capacity, a th
dowmnmamtmiranddh@slde downdvendrs 364 alsavmchwtb adiotbomt piaﬁes"i 12 and openings

p d. Ml ti vvnco trays. 300 ar
518 S Houmiphaeys B0 o PheR Tk ok g oz e g disibution
portg&m%al downconer 302, each of which is simlar in
structure to the central downconer 202, and side

[003I N PRI er HafHle J0R afsh GicIGRRGRIBAGoHsHPI 5 4313k st@En in'Fig. 9B.

structure to the side downconers 104 ‘except that
The@qdailzabompmﬂmismwwwanmfﬁm hywd dlostsdiebucesithiesided of the deck

306 dRifGHRE e RRBRCpaR <ot BarfiE by oS HicniatigafiSn bH @Y 35t houtd be
kepDir@efr6 thodowskdbmes it 6ts dBYBERIBSSthdP Ao ndt Fiddka sBBReut for the

and a swept-back center baffle 308 sinilar to the
liquigktietfiow GamfancoutlgBto agdnlet witheutiflpving overithe majamisyl pare af deck 306.
r vel inghi.
Furt;ﬁgtﬁ ttl{er a? 88“1%%é &' ﬁér o%i k}/oﬂjix_.g 8135 c%etggb%le% ((:)gn n thT: middle of

the G306 @M Fomathe d@\lvhco@‘ieli Rehegdad dldiﬁmcpwﬁfr&té%@‘the
i ncl udzﬁan i nclined dovvncorrer baffle 320 with

dowggemets daue dikteresy vararrliguibeompasgions ap ebergaaridhebatfp 308°.
Part?r{ﬁ‘ijaréhg ézélgﬁ 8@%\8@%@ 3 %gﬂ-(@h%%sé g&lvxg&)‘ﬁqeg gﬁg{:tg Q@]&e the opposite

s1dequrthd1b}rfﬂe A68’ud @rcaslmeteeu davmgomelr inledn TBR dquaahidation ports 350 may also
tribution tjon 0, center baffle
beu§ n ‘%ﬂnwcflﬂ%p’&%éé EAJ'? ta?%h?)g&tes 350 as best seen
in Fi 9B. The fEqual | zat| on ports,. 350 allow bal ancin
l00%§1 t Naper ey entey thseosbingration a24 with dheiauis én the frnztroth.

d
sttt iUl Gl RLE 398 Hltryin
portuimﬁﬂﬁdﬂqxrevent dt(ﬂmgl dAgshiolvatis Fsp 10ty odﬂetrpath dlmventlee distribution
ut. for t, |dtoflwfrmanoutle fo a
POr 440 WFHELA F B 3 BT SoH G €yepE en s foe vapor
bet\%é@l th&ERat Bewvncdid aﬁé%odtéxﬁ&éh%e@r)é‘f teQrd gstlﬁt't 19 hidhe & inner wall
th sides of the baffle in the m e of
of the column The flow path may continue along the outer wall of the column to the top of
the column or the vapor may be vented below a deck portion 306 of a superior tray. A
momentum dampening device 352 may be installed in the distribution portion of the side

downcomers to reduce the flow momentum of liquid from the receiving portion.

[0036] A variation of the side downcomers 304 shown in Figs. 11A and 11B is that the
top of the distribution portion 326 is sealed with a flat plate 336 to prevent the liquid from
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t he deck 306, renote fromthe downconers, whereas the
areas proximte to the downconers have different
waQ agensd4eyui d conpositions on either side of tPET/Dsihé/e20258
308'. Particularly, one side of the baffle 308 is
proxi mte a downconer outlet, while the opposite side
of the baffle 308 is proximte a downconer inlet. The
shof® @i £kl B8 sBsricy d3RAcBY. FHuiBled ehelteBEbr bAIRBUSWOEHdrBs with
W th the straight center baffle 308. [0035] Vapor nay
the Baftrdate BRe to preweniiliqyidoleposited opzhe {pttate 386 ifjoguivgning integhe
- fghh.. Ther e . S;
recet 1 hiftiol 324 1 PR ol ip i 30 MR abcPunder he
distdbwioni ﬂmﬁdnomammh thtllhe mﬁplhﬁ 3[32&)&? 1 iﬁ@ﬂiglﬂ Hﬁgibgﬁi@n@bﬂm to
. In Fg,, 10, . the o et .path abpve the distribution .
imprayediagHt é@f@bpﬂ@}- uéfé%maﬂ%q%a@ ':wal?ie pEepmoten 3 @%iﬁ inglydpddnstead
oftﬁé’cﬁﬁﬁiﬁﬁt‘iﬁ%@%ﬁﬂd directs the vapor between the side
downconer and the outer perinmeter of the tray, that

[003@’ # n’ieﬁﬁo ISQ)[I'%{ zkn Cﬁle Egﬁleca% Lm?iﬁr Eﬁg%ligtlliﬁ}(vo?ﬂ{oﬁtion 326
y cont1nue along e ot er “wal 17 g e corunm 10 e
are $tovnoih Rigiel 2c dfherfirstanednd énchaes b peefyrae] plete3dd pbsitiomedeat an angle
belqg’g < %{%@tﬁ)@on g%%gmg%ﬁf : né%glg rétllﬁo \%@%vrggr{ @gﬁeg}? g&égrlljdngﬁstribution

. . : . ;
porfiire32 dSblsUApPObIhRR il artd iRl AR fRUALL RS ﬁlleh)grtafa%ﬁ@auow the

ow nonent um of [ qui e recelv
vapaoptpassthrqugB 3igd plateiddiaat nor vath thé Eqsiddiepokited oaries gla®®44 from
shown i.n Figs. 1lA and 11B is that the top of the .
the SiReHiPy S Puoh B0t oo AbsBaf R AP atproiet feCblpfeadbpiiaas to plat
34438 RisdPinRioBY&Rfiof With lah GitiiFed bAMRNOD! LEARIrtRY afiérARRFNE perforated
superior downcomer. Further, the center baffle 308"
plate 36pbavings coinbinatipie of slets, lotrwars aBd6r valves isweed. Thepsitige area may

osited th J at te 336 fram runni i,nt o t.he
be 1RG0 By iudinSh bBES Brofifled LETHHERPIE: BiSy bfkoutiers of
the GetiraliBywikdmer GO FHe bilslé pontéls Sdayiaotihelnd @t binttsd waa43.
next to the flat plate 336 of the inferior

Altegnativielyh brblip PrEReteiot és Topgipdbelowithe Pl s theicspiralslowncomer
Al ' ; bg i
302 BBL Sl 3 QDL nRUAT LR S8 BBt e

contzetifpdsck@06rmmdenthz bubble poonawttd 342° Ase@ucinghere frintional perforations

distribution p ion 326 are shown in Fig . The
tharf {13 565t A e DG gk péstelngn P ot élif‘eé%k@%éagﬁf%hﬁéﬁle

, i . . i
A A DR SRR 06 L b e RIS oA artalr t 99R¢
petfatdtedyslateaypohe tap drthebulithepmmeder Bdder Thib eltghati e 13d4identhr easier
fbthaglp erforations allow the vapor to pass through the
AOLGAHPR a8 ISIANAUMx with the 1iquid deposited on the
ate, 344 fromthe superior distribution portion. )

00531 e Fitad \séWS; dlat@@fl@gp%ﬁu@as ?¥f§bavhrrggw@11@eée§aféﬁﬁ%0a}f diigerent
. . o . I o3 C . .
e O 2 A b R Eide increased
volume over the distribution portion 326 to improve vapor venting and to reduce

downcomer choking, similarly to the inclined baffles associated with the central
downcomers 302. With reference to line A, one can also see that the receiving portion 324
and the distribution portion 326 of the side downcomer 304 may be designed with different

depths to increase downcomer capacity.
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pl ate 348 having a conbination of slots, |ouvers,
and/ or valves is used. The active area may be further
w0 p@eaamed by including a bubble pronoter 342, Pei/UB209&m®20258
345, below the outlets of the central downconer 302.
The bubbl e pronpoters may al so include an outlet weir
343. Alternatively, bubble pronoter 342" is |ocated
OVEiNe1 i, =1 .
O ot 1 5t eu o bB5inf ol JRRRTR26 M ot B ftom plae
31pend instead haveheside mal dhategteddscio cBi6 pumdmitytit ehdiublixed baffle 320
. pr ter 342' has nuch actional perforations
BB st Botiot n28 0 hE G e Al ledes & gmal gapabpve the
baffleS520Gh obdee 1686w BGEId26 ¥RRBEHHRYIiHButRIARI-BoPs R RidS ot allow vapor
342' is equivalent to or larger than the total open
to giptergingsy the gide slovipeemesiddor at ed pl ate on the top of the
bubbl e pronmoter 342'. This alternative provides for
[00404 i eWhilalthd abmive descaibdd imethods tray ihave advaBG8Es fhiem: mdBalso be

shows distrihutio ortions 326, having inclined )
R BB el i TRieRieiae AOHG SO UFDT L0dtsimply
reddicHigthOsteh ONdMRIUS0B Bértiohd@si ncl i ned baffles 320

provi de i ncreased volunme over the distribution portion

[06AP tPnd i@ﬁ{e%f%iﬁcﬁﬂ?%na%fawrﬂﬂiv@ﬂfdoegﬁgges £ sﬂ%ﬂ%&’gfgfé 15. The

choking, simflar e 1 ncline es associ
Vappr-hquif eontectingatirayddiniodndessat BA2t ondistdpped tanebdewh@mer 402 and a

Li.-ne A, one can.al so see, th the recej vin ortion
Pl ghophd %@%‘é?‘?’%&@&%‘% ralﬁheaﬁwst%%fp%%m%ﬁdlédude a stepped
sidd MR hat3R¢de ARY tHe/ olaRd SR8 @hé’?élge]kﬂ tfthd i‘n?cari}fﬂ tdﬁ%%lﬁér thfher than

i ncrease downcomer capacity.[00 Fig. shows

exigadiag the ipelingdrhygfi 420 vastieallyn portions 326 that onit
the bottom plate 312 and i nstead have a side wall that
[0042] ennbray 560.cdhowm ip Failhj comprzes foethenedriatiods bthe kent320

do%%q%%réé@%igglvev@%|5qé§%rii ut ig%{r]ﬁ Sét | (?I}n g&gg@e;—gf @,Seiglg?vncomer to

furtifer Ackdnde tHeAldlEné Bve AR KRR She bution portion 326
and not allow vapor to enter into the side downconer

OGRS 1 SRR et BN ASOH R kNS dT IR having
diffpipidesighoors differém crpamehe kenaatlume, aisxpedted thay tr3ROf a similar

B B S 5o Tt i SF EE G o
altRsigheabsshtAfly Thersr éd’ilta{:dtiﬁé trhys arzltéﬁmyﬁ‘ﬁﬂd adscAdL S ogler shapes, such

contacting tray 400 includes” at [east one st eppe
as pelpigonal shipan ceayealsoRinzagihed. pl ural ity of stepped side
downcorers 404. These stepped downconers include a
[0t p B mhydiealwitd ofah§ poltatn dfagraedkbfowheultiplelttvmyer tray must
i dnferi h h
be E:Q(gaserll Bly %tskhf%d%@sfgrrl]erec%lnsolcrlergnog a lcz?sggcrts (r)f:jl the ?r{te}lde%rgperaﬁon of the tray.
The spacing between vertically adjacent trays will normally be between 20 and 91
centimeters (8-36 inches) and is preferably between 30-61 centimeters (12-24 inches). The
total open area of the deck area is generally in the range of 5 to 20 percent. For the deck
with sieve holes and slots, the normal hole diameter of the circular perforations may range
from 0.3 to 2.6 centimeters (1/8-1.0 inches). A hole size of 0.47 to 0.64 centimeters (3/16-

1/4 inch) is normally preferred. The open area provided by slots is from 0.25 to 5 percent of
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extending the inclined baffle 420 vertically. [0042]
Tray 500, shown in Fig. 16, conprises further

wQ aro6asidens of the central downconers 502. Si deCTEB1086/020258
510 are inclined or stepped on both sides of the
downconer to further increase the volunme over the deck
portions 506. [0043] It should be noted that although

the S8Y 6f Bk deék.t NefrbatRive ﬁhawegkoamw&sk&lmw Mentimeters (0.075
differing designs on different trays in the same

inchee) takd4 ¢ (0-34 eehedt ed that trays of a sinilar design
W ll be used in a single columm or a section of a

[00453] utihe relctangtulauinéleta)psmngeofrtbd: exhtinhddwiadoirivosigre normally 6 to 25 cm

i S R YA A SR B2 e B AR o e
of t1R 5t fi€e WARY ﬂﬁd»oub&% é of the ﬂ@msﬁieqaén SineemSly BétWeen 40 to 80%
portlon of a para | ow nmul tlgﬁ‘éﬂomcomer tra

of tha gpecips betsse ﬁwdeacemt ey ddeiic he databd et thy t%/rsu side wall
exteﬁa&?o tv% tlg (iletcﬁﬁlﬁ' V'gﬁ)t%g%g}hlg %g&gh%cen hel'h% 5gthE %? hemgvncomer is

equh'@reﬁﬁﬂol tile beerble hwightofdbe ailldst Qldla vegn tTlﬁ&'p@cﬁﬁg b&waen two adjacent
nches) and_.is preferably between 30-61 centinete

traye isahs xemﬁélhiés;yncem@'sw@é RFtWsER Mheteghking ot gl sl by height of
the &e?xt%?f\?ﬁl ﬁ)vla (g{/%ﬂ?]@o?o g&gieg{(m? wifl nﬁ ?GCB%HPE 7{5 iatel 150 to 90%

of thth spaeine befeet rao adjacenit amyp eFifeowiitli ofithe central dngecdmeasmay be
8-1. che A hol e, si ze
aiftgerihofy <o i Dentinget et gty cfliesdd Jveepmeg Is in some
em‘tﬂﬁ[rﬂaiti YizRI S8 RKR s 1 R1PBRA 1§§1§§1af’fo%g %ﬁ@t aﬁ‘é’a é"ﬁ 1Ak Sertil
fromO0.25 to 5 percent ofthe area of t

do“m@@m@§entat|ve t hi ckness of the decking |s O 19
centineters (0.075 inches) to 0.34 cm (0.14 inches).

[0046]045&]’h1f5hhe memamg]ndsé)eem désetibapeith ngerenée tohartoetdrealbodiments,

o i G oS U i BB i o A st b orbining

the Elléﬁleﬂ@ rdhs%RﬁE@!abdx@Qm@ q'gﬁo&fchbﬁ@sfnhefysée rﬁhdiaean\ﬂaelthvta&nﬁﬂﬁay be

otomeg he first side wal i's normal bet ween
subgluted f<80:%m¢nts ﬂ’@ff@ﬁ amhngt depething rfrmﬂleadymérthe mvaytson In
JThi ht that the first _sid
add Qe miauebne 8% A atSRrobephrrble iR misuat o the

teacdhlifys BE @ hvenkioh RETHIAVNIGRAEBIL fkdin EBHcYpd 6MNthe B ehhien.
overal |l height of the tallest side wall. The spacing

[00#Ht WEBErcFE, ipfliRR RN thﬁﬁ}@ 1riv§nt‘idhend{ Bk LGl 1disd q_hﬁ‘ﬁ&ﬂar
measur ed between the decking of the two trays.
embpaliménts disclobasl asghe best niodg QDldﬁMB}@tﬁd fgacafrrsen@bwalsuh*eenuon but

tha RS wit BRR At SR RR AR o 1, 5805 g Dt of the

appbiRdeRAinsal downconers may be different from each
ot her depending on their |ength. The side downconer is
in sonme
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enbodi nents sized such that its top inlet area is
simlar to top inlet area of the central downconers.

WO 0@4a304%%i | e the i nvention has been descri bedP@i/UB2006/020258
reference to particular enbodinents, it will be
understood by those skilled in the art that the tray
may be designed by conbining the el enents disclosed

CL?QM% and various changes nmay be nade and equival ents

e substituted for elements thereof w thout

departing fromthe scope of the invention. In

1. addiAt vapor-ligeidycomadiifig wayt {IOG)Scmﬁpnsih% made to adapt a
partl cul ar, situation or materi al hélgﬁ}zt eachi ngs of

t he )nveﬁﬂeﬁoﬂfﬁfg{ﬂuyd% "P@cf’ﬁn& ' scope of the
i nvent i og dolyROGiE: HrgE ?lf2@ &eﬁﬂlﬁg {feqrtlbﬁtl alhs Fh18;

? n‘% 1q§11d
i nvention not be limted to t epartlc ar enbodi nen
flowingcthosigh cach tamérabdeswnaspupe ontorat swhpdqaertdrayor carryi ng

out {his._i nt | at .the inve nwili

i nc tde &P urelﬁ%ggvﬁ%%ﬁéquﬂ fcfnlt??&n%df’ﬂ? Rﬁ{)ﬁe scope and

spi @)t otwd bide aApRADSIRELS €1 @Fﬁ)x@hﬁb WStheloutdd perimeter of said tray,
vapor-l i quid cont actl n]‘% tra 100) conpri sing

eagheside doyyneopen baving ¢ lins ar@@eawa@mlél@nréw()@oé)a hqtq)d @z)strlbutmg
poft AR RS hepith thEreb Stk S Flcprifi HEhld 6 3he plsbotind bBHon and the
d1sddmnmg Ipsel‘tlom{jlk sulstantine wawdtafhrn?yt}%g ?na(rjl;ag diradtlyt ﬁéomfa proximate
or yi d_cont acti ng decks ; two side
co@é&kﬁ’@di?@ggl%i o proxi ?rate to the outer perinmeter of
t

7 68 i n el a1 g SOMACRITE bR 1Pt St fpid downoomers and
intprsedtingat [ca@Gnewli szidiconthbieng declks (106 port | on directs

| ' d to the tribut 1o

L AT ——

amﬁ Wir‘él tn%!frieﬂﬂitéiy ;pﬁQF {oYeath Qf@aﬁ’d Bdridval H@«bﬁco%%@; ?1 ) BGh that liquid
a central baffle 108) extendi ng

deck
muskfl o @werafile M@srsatndtth@ sifllingadagk @ummmerrmgami central downcomers.

i nt sectl sai.d ntacti ng dec.
3. ( TodpE P80 R aoyfting 385 o8 LR ac MG FerBne €REE dpymeomer
welr (ﬁMS)tlhmﬁed@awIprpr@t Bothe rédelving partiggck (114) and wei r

(116) inmediately prior to each of said centr
4. dowdés yapas-liquidedntagting tiay f claimg di whenghn said @ﬁntr@bba:fﬂt: kED8) is

oS5 AL 18 B0 P s O B o s
lertgtiagf thé side downdoméruwdiheand the epirarke Bpace abbvkethd evdedangr

portion (124).

5. The vapor-liquid contacting tray of claim 1, further comprising an anti-penetration
weir (122) located at a bottom end of each downcomer baffle (120), wherein said anti-
penetration weir is perforated and oriented substantially perpendicular to the downcomer
baffle.

6. The vapor-liquid contacting tray of claim 1, wherein the distribution portion (126)
has a different width and height than the receiving portion (124).

7. The Vapor-liquici contacting tray of claim 1, wherein a side wall of the distribution

portion extends to close proximity to the top of the downcomer of the next lower tray.
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weir (128) immediately prior to the receiving portion.

4. The vapor-liquid contacting tray of claim 3,
wobk@casw@2sai d central baffle (108) is swept- baPRT/aRIIN6/020258

cooperates with an unequal ly divided side downcomer

(104) to increase the length of the side downconer

weir and the entrance space above the receiving

g por 24) . T | t

5. 01 citae oo e YARRE el S5 AKE Ll st Rh8) urthc

cofipAys aheqadlizdtion pert (BA0) dax Bremofe fewa Baid cidectoweicomafsf(i64) and
,§120), wher ei n sg%ﬁ anti penetration weir is perforated
said qentil danpeemes 6 X2%ant i al |y per pendi cul ar to the

d |
O of CPoresop R Sonudtring ey b Bl 1, bl SbARe ALY
prenaief @éz)empxumaﬂt to aﬂchst]megiftantoluﬂet dffeach eﬁmd/cemgral downcomers
[ (124) . 1. d t act t f
wBSER iAol PR MRSt 18 11
10POr tThe RaSostIRIEE cdRacting %y R ep4ir ¢ ﬁm‘h@r $dMpri s QEO\FelP ?320) over

downconer of the next |ower tra he va or-liqu
thedlisvichdisiribting agrtion thatarevients light fe¢m a§ap¢rlqremeeiomﬁmefrom

L f ele] an. paua atJ on. ort
en i b St bR S B E ol by e diiouid
d1s$1ﬁijlﬁ1ng @oitichl to APEONBY path HeByeen Ihe Sl dyRRmdriad ikt outer
contacting tray of claiml1, further conprising a

pm@@@@r@fﬁm WaX-er (342) proximate to at |east one of an
outlet of each of said central downconmers and of the
di stribution portion of each of said side downconers.
10. The vapor-liquid contacting tray of claiml,
further conprising a cover (320) over the liquid
di stributing portion that prevents liquid froma
superior side downconer fromentering the liquid
di stributing portion, said cover also directing vapor
inthe liquid distributing portion to a vapor flow
pat h between the side downconmer and the outer
perineter of said tray.
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