PARALLEL FLOW FRACTI ONATI ON TRAY BACKGROUND OF THE
I NVENTI ON [0001] This invention relates to
woapwri3042gui d contacti ng apparatus and speci fi BCT/US2006/020261
features that inprove the efficiency and capacity of
this operation. The invention therefore relates to,
for exanple, apparatus used as fractionation trays
within fracty S t T vention
may al so be %‘gﬁg |L?La¥\k7§r\ﬁ ¢ﬂ0$ %ﬁﬁ%la?%‘gu. d
contacting operations such as acid gas scrubbing or
absorption processes. [0002] Fractional distillation
col umms havi ng BAGKOBEUNP OEr THEaINVENFEONd
distillation trays are wi dely enpl oyed in the

d t hem
[Oﬂﬁﬁ dug?l rlg%}rt %glg%lr §'t(p?a>})or Ea}n rc&gtag%ﬂﬁ)%{)aﬁ os?aéagggg(?}hc features
thaﬁﬁlpeéwrﬂ‘re Bﬁﬁm@ﬁ;ﬂ and egdacie of ﬁhisf‘rgjefwloh aBhdmeentiieméetbré Rlates to,
prow ding i nproved fractional distillation tra

for prample :c’wa%ra% USPRgs iraiepdinneitys athin Faptemek @Sfpl?(aimmehlmn& The
[ .
i RN A 08B SPLGEE U ) ARG npgpy svn o
acid/gasacrubbipgi ot absurptiot progesdevi ces are used in a w de
variety of applications for separating |iquid or vapor

[0002]xt WraetiondDaéstiibtidh eolimn®havifph he@bbrdTeticatl@paced distillation
trayégg qui d contactjng devices is in _the separation

Yeamp ezsfféplét&h%éy P%?YP?WP%@E, hiestieal) apdipsirochemical
indddpese Aﬁ%&cgl?%q% a?rgol.%ﬁlsc e '&E@e@%qr@elg,gﬁn%l\s;cgéa%g@thnﬂ(mg has

wth atre éctiv
beepdehied toqnnpdmgdmprowd fractioml ti;snﬂamxm triye. Fasctidhatédniray

004], Wthin.a col cont ai, nL n or-Jiquid
de"%@ﬁ?lﬁ%&#ﬁﬁ&f&%ﬁ?rw videq R VRTIERRS i c&t@%wgram gjructure,
dovczi@ml\e@a&gﬂ aﬁ@t)v&mmgﬁsﬁ‘m rises vertically through

t he col unm. each vapor-Iliquid contacting device,
u 0
ono LS S i 1

seppetiiliqtid onsamn nikerde \Oreeof tHdmajor aplﬂufahom affthy am liquid
Uld str anms on, each, devi ce generates a fr
configfing e S B BreeF il kBRI oA dgtional dsillation
Thesé atséRrare 41990RM tgté@ntﬁ&paagﬁtsﬁ&rﬁ %hbaetréé%ﬁ 18{]1dt\pﬁch selectively
separation of essentially any chem cal
remgiiesraproduet sogsprrdiol animpurigutrpi tb@gatscmrebm fractional
distillation. Fractionation trays are widely used in
[0004]e IéEfen atcbbnrnméomqjﬁiu'gfvhporki}cﬂndJCMMmg devicks, diguid flows in a
E gane and E% or benzene ?lnd tol uene or in_the
gen réﬁ 8WPWﬁfdo lr%? VIRPa Fisesays Lty throngly he colimn. 5Qn each
vapbPRuid 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'i quefied petrol eum gas), naphtha or kerosene. The

chem cal conpounds separated w ththe subject apparatus
wae@onai428 i mted to hydrocarbons but may i ncl uPET/E83006/020261

conpound having sufficient volatility and tenperature

stability to be separated by fractional distillation.

Exanpl es of these nmaterials are acetic acid, water,

| il i .

the Qﬁg&? Pﬁpar&fig %L]ﬁé: ol ﬁfnétr%% ¥d e%(gagﬁéﬂesi%ﬁg fntak lifotu &%ﬁ@o%@md having
suffpriap arnkanhgr apltbmperatuxy bteblht;st,o beisapdratad by a&aetlolpih distillation.

xR oo Ay A At A ordcRaP ey e, SPenpagyioniuile
but&l&l @f%sdvrrﬁlie@n @Ihl&wenze@eﬁ eﬁﬂyféﬁ@oétﬁadengﬂ ggﬁéﬂ &Jﬁ[énb afplenols,

utyf al cohol and i sopropyl al
vmylmp@aftemenpbsi@eandmomel lfutmedbwlev@qwﬁntamu gptanes, hexanes,

ot R0 AR TURh T & REFSRRRE Aol f gt

includiay tomibdyChiitylfalbei atgusdprsp;qawdhbmort ant issue in the
field is inproving the efficiency of the trays for

[oomﬂs S One #MpdRant PRLVEEMNe Y‘@Rlef \%\?& -lidg b@nta&tﬂ%(&)ludlﬁb i9i 1mprov1ng
it

- known cl assi c stud ewi s in
the fs@mﬂy phide trahie tonallpgy va:mngm Hquid o Spwiitam sey to tray W1thout ﬂoodlng
I { |
A st ARG Gnplil o0 L L T W R s P o B et gt s
tranfsfep bBtwaeh Osli)r%admiqﬁidcces& ve tray in the sane
direction (Case 2). The Case 2 is referred to as a
[oomqr ald @kveflLIQlenVUl‘és@ﬁ stlly BYSWAKNEERIsn 1098,8f Wad Duhd eHak the mass
|'ows on vertica acent or successive trays rather
trarlsfﬁa afficgency gi W@PQ‘IHWEA emtagting irgyecauldipe m@émlged iCabenging an
r fo
uns RS Ry I8 bt 8 s M8 o8 Eond e IR R FE B e

dlrdafﬁsls (C4sanyf The Caeil B referrbded 4sr eﬂp’aralﬁe glaug evhith, bdried herein, refers
substantial i ncr eases in efficiency can be obt ai ned

to ligrchlones oy vertics! aghagenon sugessivedrays ﬁ@ herghans i liquigHews on a single
tra}[p g%gﬁ% Sa@? ?’eﬁﬁﬁesltﬁgt he ﬁ%ﬁ\ﬁ%t@@% m&s thsfel ?ﬁig gﬁ%n %a m\é is nearly

ow tray Wt 'east ‘one centr
the amde rugasiled;e ofl whﬁmothﬁrrﬁass Tﬂansfdlowmumrmlrthe thy.eBetnube aﬁfthls
ar ned vv|t the do mers on the other tra
st AR S AT RERY RO AOREGH IS BEgHEn gtk according to
Lewidmegdit at el y bel ow those on the tray above. The outlets
of one downconer are di rectly above the inlet of

[009%]Ot R s %ﬁ P& fo PonkdlGdanNGG té Hbda ?% 1&%@&@2%&'&&@ one

each downcomer connécts t e outlets and |
centrel ddvombingr anf ac side dodensmoner “s“h@dmmpnmwrsjeﬁeaah tray are aligned

I‘IS crossing liquid fl ow th.. The mer baffl es
with the EORmepRIgTR O 5 G HRYS 9TAp° BB SREDIEE SPHEOEEE A one

tray?é}gﬂﬁ??fggfatéﬁ Hel86fthd® duBe Bhy 863VeOTHE foujclétg BE Ond HAMRRIL are
directly above the inlet 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

wo ewda3wes push the liquid and froth present onPCTES100€§20261
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

j .of the coner .baffles, wt )
profle Betched SNE oS0k el ore B TRETBRARE P Siap ppbattie, it
thdeweit being perpetdictilaoty the towadonttbatile. FRMMED TREL fISw into an outlet
d i nched by {]h downconer right above, which nay reduce

OPPREYEED aéc ?fie by %Geig]memnsr, rght gbaqvep whishypaikesdbesaimay eapacity.
al . teaches another parallel flow nultiple downcomer
[00U3he ¥P 2elBoidate drnkelbpan, while teathes naetbesparalle) flospaitiple
Wl ' .stilling.decks that extend.
o R o BA i Lt 45 Sy B groviding imperforate
stifipgrlecmehatientent] aopenihie graly dgeit g facwotifivay® FohC@k dbWh&dmer inlet

wei rf a@%achﬁd to ,hf outer end of the stilling decks.
OPSHRS [OgPTFT W verticalintel wieirs aitacked f e waier sndieietbie stilling decks. The
intadeits A i oL | | thich 08
Rt ol R T A L
by theeupsrard Extagsickeekihie deivpcometside walh churttgr, thovkiliag dédke Yelp reduce

.al so reduce .the active area of the deck [0010]
p mfh%llgefii%‘?’eé’eﬁﬂle?'ﬁbﬁoﬁéﬂ’eﬁmgﬁtlé{ﬁﬁ’?@iﬁ@et&ﬁ& provi ding a
@5' Case 2 parallel flow pattern is needed in the
ogz]’ RAnGmPreYed high=sapacity franmyidivga BewisrGasadipesallel flow

pat®drn iR eGP thy a@f @ contacting tray are its efficiency
for performng a process and its capacity in terns of

liquid or vapor traffic. It is an objective of the

quid or vapor traffi ect 1 ve of
contacting trays ou A O OAEDRUEITICY, o

contacting arrangement. It is another objective of the
[0014Y e nkwodetermipawy piithe aueliy i hicqntactingotrdyeart it @fficiency for

R e R
theubjettih Gerfionns H¥dasé ﬂﬁkfﬁ(ﬁénc‘ﬁﬂ‘éf)ﬁt%btﬁget?ﬁ}%gfflﬂﬁfé\kfig Qlaa% 2 vapor-

. processes such as the separation o conpoun
liquif gontacting asreagemipatt It isanpther dhjedtive of thedwredntioh taprovide a vapor-

: G .Sitreammth.a treating liquid. In
llqlglﬁg&gtgngtg{(ﬁ %@@t&@% eln%%%dgﬂ?ﬁ?%%’are [ nco?porgt ed into
aral l.el flow nul.tiple .downconer tray having a )
10632 FhefiysptioR oL sTRAFDEfBAEIBHAS A APRERIRh Eowandtiple
dotngatenc ira s VapeHlighid @ oM@btind Hkestis GEH 85 ‘Ehg ggﬂagatﬁﬂltcﬁ chemical
t he deck bel ow t he downconer. The incline 1 de wal |

corgpamdp vig\ftagtignal dintillatempr the kemevahbby eohpenennb®x parstream with a
inching at.this

tre%&w%ﬁ{&? trIH'eorﬂlﬁ g}en to?igge%gusccﬁ %Wgn8§€ﬁ§ mlc:ﬂrparqliqrﬂ i?l};%@ parallel flow
mubtihodowmidiner 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
won@efizes t her eof , a vapor-1liquid contacting tPEEHUSIvAE/020261
i ncludes at |east one centrally | ocated downconer. The
vapor -|iquidcontacting tray further includes a neans
to define vertical liquid flow paths for |iquid
con{alcgl‘{\%ﬁl%y Rn@HeR ane@ﬁgﬂbﬁieﬁﬂgm_@m{%u 9w aths for liquid
subsequent tray that conprises an incline wnconer
flovhag ﬁhreughﬁeqoh wethdl dpwotomammte & istdnsbqhenbtna}aﬂmt egnputisek sn inclined

S . Twa d
dowritemaGRATE SdHERE SR el Bt S R Rt Sorc R qn g trey.
ngaiqe d§Wﬂ§‘o1ﬂ&%f‘eQH@lhd&?§roﬁnﬁdtélw e bEELpMiMNEePEN the @By.aRskh side
l'iquid distributing portion wherein the receiving

dovmpmbhasm ligadd geckiving ppriien anka dqwd distihuting pegiani \Mhpralndhe
receéglgg %Sﬁfo][n: dg@é{sg&updoﬂbtth@ fr%gﬁﬁé) ﬁér@i@h 'aﬁ'Ji e cﬁ&ﬂ{)@%g portion is

erin Ir pr oxi

subStaitialgtsealgd degkst ﬂtﬁul:ﬁﬂéﬂirig dibsafly Ifenex pﬁiitdﬁatb ebm&mgaieck
| east two of the downconers and i ntersects at | eas

cen’g’ﬁlé)aéﬁe @}ﬁ@i@dﬁfvge@p@ﬁbaagéwso tqmcomqrsaqutlﬁfgfsects at least one of

]%Pdg the invention conprises a vapor-liquid
thegéﬁr%? acti ng t'ray that has a generally circul ar

[Oog%l\rl\zzm SRS bt%la ‘LlhéI %Rf n ())/rpé{)ﬁllﬁksise% b g?%ogélgiﬁéc[ g(%n ecting tray

ARE aréd ’forrre

that¥@ks la genekaiy copnasdintgmaensecthndlinnigddse Findbtyvefldentral downcomers
ext endi n% a shorter verti c]ﬁllﬁ%(gl stance belo
Y

thatare formgtl Oy adisLAengHy ddewa an ﬂ@pqsmgs‘sew}vgﬁw@ Hileywall
ext%fliﬁlluig » S rg%ﬁﬁ:ﬁél}cfe BEfRR ®p foRfhatd @&g@o‘[fv?\%tcfegmlﬁlh%@ﬁrst

sect's I'rst n ate s
elongposidd ivalli Bactoddvadontey furttey 1rfciudek| e foottmnlplate thagintersevss the first

clovaggd el G0 'w%S%aw ATCSHEE 1A T T STl it fogetine

verﬁ@ﬂﬁ’iﬁhﬁl‘ My fiths REhigh % h &Rhdo@mcder &itd alsiequent tray
downconer baffle e>?t ends fromthe second el ongate sideé

comgrising anmehw@aioszvmhmebbafﬂ@nwlmranéhe downaontes halegrtends from the

Seclgli?(g bnd %13 s1d9\g$v|%1 P rff.{) b@a{g? b fjaltei éﬂ(ﬁ 8}%816 azietas QN9R Gl plane

forfeg k$ thestirsélbhichdsionwhhe At Iﬂaﬁahty%mpbf Bluib %f)ﬁtbetlng decks is
extends between at |east two of the pluralit

mcti)dmh eofherssaricribdeesteats peyem At vq pLibs plurality of

I nv en I on conp ES a vapor - ontactlng tray

et I
1ncﬁﬂ%§"§t 1643 ohd eIl | vateddotvneOuan a @aahs Geddiinalvertical liquid flow

downconer onto a Subsequent tray conpr|3|n an
pathifor liquig ovine threvstbegch central dawacomerrqiite g yuksequent tray comprising

[ c
o B AR LR 7o AARBLS Bl o v
promicast, whictli dofphistd Opdrebrited platd)&s situated on the tray to direct liquid from the
inclined downcomer baffle to one of the contacting decks. A central baffle extends between

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
w@booshao4ownconers and intersects at | east oneP@f/U$1906/020261

contacting decks. [0016] An even further formof the

i nvention conprises a vapor-liquid contacting tray

that includes a plurali ty of vapor [iquid cont actl ng

OXI mat.e to the.ou
po‘f{g)?lkazlg?tgfquﬁw tsﬁ bqﬁ §§ eléeil edg%%\gag@?rtwgglrgcts ?1qu1d to the
dldtnﬂmrmng poetixei. VA ngm lig in@lmdédldvéi the Ktiid dibtSdutin ?&bbi‘tﬂﬂ that prevents

recei vi ng Portl on directs liquid

%lon wherein t
11‘15{5‘ 8 agPREIHr Siske; gvnﬁ%mﬁli fspm entesipg dhe lignid dt,strum@ug @méxon The
i | t i d
co T oo AL b b R A8 RAIRKAR pbitRh (R SR o b oftside he
petiingigt df $edtayi but i ng portion. The cover also dir ect S
vapor in the liquid distributing portion to a vapor
[0617pw Aatlh faxtites ifoten dfibe provehti®d €dmsiset BRapdraAiquid &htadhind tray that
h still l rthe fornyé the invention conprises a
RABYFR Yq“eﬁca SRewRIErsge prdipchuas atdeast anegm@xaay lggated
dohédindra 2
oC en(tﬁ?%ai % 4 p Fil:,ra[olgg ?fégirg)g Vﬁuﬁ%n‘:a@ﬁh%ﬁ&?(s d t%fis deUWdvncomers
pr qm*p@tr: 1 thwuaerqa@nmmr ofignid eek sEachnuidd dvmm:lodﬁsr tayn ﬁ@tﬁ& fr€ceiving
[ t out er of said tray
ro B b B0 B e b i i o e
diskritsiitiing peitiil I bdnuROLARE 'ék@ﬁdé%@érf"attl%t RS &t the ngncoRqers and

portion directs liquidt distributing portio
mt%ré@ﬂt% fﬁﬂea@bwq f ths p@ﬁ@l@mlgeiew@e mmcenteeaéxafﬂmrmmsem bend

sects at ast one
ASHRERTRD S L8 SBRSike iy G ore S S b i aeceiving
pO@hD&IﬁHte to each of the side downconers, which
i ncreases the size of the liquid receiving portions.

[0018D 1 8fhe ik GenitioM Siihe? @o&?ﬁﬁé@earceﬁ@ﬂm'dv@l%ém@r for @Waﬁ!)r—ll%uld

downconer for a vapor-liquid contacting tray, havl
CORtAGHE trayy hgving afitst aodienend apeonil poytionhwhichiis substantlally a mirror

s A T T

wall) angpbesing Isd@n%ldngaﬁﬁldémﬁﬁﬁémmﬁﬂﬂ)r@f OM@M%ﬁé&% below the
wal | extending a shorter vertical distance belowt

proximate rertactingrfiesk thanghertesk clongate side weily & botsom plpde ‘élasnntbesects the
ﬁrs\f\@iohgat@ sie ‘Pl”blﬁ’ H%hﬁecf Mn er? %ttﬁ’atteggpd%g?% the sgeond elongate

el ongat e SI an |nc |ne OWI’]CO

side yval natsl a‘nrea:mmime fhaganthefinhgat scondigortivhd fit t@@&h&%uch that each
oftfl)étenS' .on.flan The first and second portions fi

SEEREPN CoRdr  ORERanREH BF comBlimarERsReRnec] dapeemer baffle and
secgﬂcfélbﬁ@ﬁe Wb Rvalih Qn ﬁ%ﬁﬁichﬂ? %EBMIﬂeﬂf eb{i‘e@f ey M‘s‘f?ﬂ% ognd portions

fl e and second elfongate side a par
is regdsdiinne singlesthett affmatérealf The terdratl dswn@]mbrmmyt fuether 1h61ude Cross

8T8 20 BBl B SUEbe ol csEE

owncone
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:
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braces between the first and second el ongate side

wal | s of each portion. BRI EF DESCRI PTI ON OF THE
WORAGMIBESR [ 0019] The above-nenti oned and ot herP¢BES200€620261

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 ver.al enbodi nents.of the inventiagn in conjupctiqn

wi t 1 ACERARRy AT, OhF ARG anaiasiing prlgmmbaying plurality of
sapERIuid cotit@tingfiragts HaRRTing trtUE Pra@ntiafdntipg, col um

having a plurality of vapor-liquid contacting trays

acc [ bR ; .
cchorar] o2 SIS e ok RS Abadkinn o Syt flow muliple
pawarora¢r frdctianatipnttiqyl of thopmssatrgvefitiast i onation tray of

the present invention; Fig. 3 is a schenmatic

cr o§'5g. See tischreaaticicenys abctibnabiiemmof afcolunaysf tess atebrdigg tOFig. 2;
Fig. 2; Figs. 4A and 4B are schematics of a floating

val Wigs. FAgnd 8B Be scheaheonsf £flgdtiap wivew of the tray of

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

baf €5 ikh gchefnatis p‘i’e.tﬁﬁ@@@%ﬂe%a@lcﬁmi%’.!m&{ 4 86ept 3208 de weir
enmbodi ment of the parallel flow nultiple downconer

frde bpeantepbafileay of the present invention; Fig. 7 is

a schematic cross-sectional view of a colum of trays
acc&iglibriga scheRiagic pban Few.of 8 sesordl dnatiddimentod it paralle] flow

vi ew.of, a strengthened central downconer; Fig. 8B is a
PR € g aren PR ORrop By af R PO B R ol

downconer of Fi % 8A, Figs. 9A - 14 are various )
schéat/i'd 2 yehematis eraspseqtionalaviewsed aicaiumn offtrays eccording to Fig. 6;
parallel flow nultiple downconer fractionation tray of

t he Fif 84dip e boHo@risomeiric xiry ¢f aygrenghengricengabdavncomer;
schematic cross-sectional views of further enbodinents

of ke 3Pds altomisofmkwiv view of fheatrdogthaedeenttal aotvnonatd aftFig. 8A;
tray of the present invention. [0020] Corresponding

r ef Eigsn24 —clHarachtns schahaitdewoof e goridmigbdiaeitsof the parallel

hr oughout . t he several views. T exanpl es set out
P HRIS dsticaler Bachamdiion wisoe the RIcSoBimvanbons At i on

but should not be construed as limting the scope of
t he Figtvbhtndlp w18 sghematisrsress-sephional Yiews DESOREPameMiments of the

adil ' | Qe Lo 1 ' hown. an. exanpl e
LRRRAARLAD G0 RO oo B G S RN EATRL o,
[O@fr%\éﬁ(fp&%eﬁlp&%ﬁlgg re%gr%(?ecgﬂapa%tegﬂsr & ﬁ:at%fco}rgsep nﬁlenséep%'ts throughout the
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
w0 p@bsiges a cylindrical inner chanber 11, a topCHES100€020261

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

SRRk 0% SRR T BRIDFS2 M

conff@fdtivA ittoNcordBaset Gt s@lehss tHe2vapsr antl dddgiagportion of the
conmmuni cation with a condenser that condenses,

h
resnd@pﬂ:iq%w thadiquid sypplyite fheghamber e sThe batton WH%’IH T4 golleots
iquj e i bag; ection
Ilquécg@‘??lgcﬁé' &Wﬁg%{’é Qﬁf}%ﬂglgls 8&]@?@@&6 LhamBéiel 10%ihPeR to the top sectio

romthe chamber 11 and o ]
12, sligplalregypViagions] sch hecatimnber fractionSia, Herbottom sectionpt is in fluid
section 12, in_ certain applicatj.ons, such..as C
conBiFNa Il § ECPITBT{ARS COR Y HEPBYoR O SaHidR vener which is added

| SR PIEAdd1GAn Wo byl deiReliebnd Hdhofeanéanédiate feeds that
1:0ﬂfrlJéo\:"%{tpi ](C)n t lg@(}dig[g?d toy\alhapor, V\,hir(l:h isoadded to the

addy aignidsarpber. miktere dothermiddls afdle edlern il A crithremsreaysl 6 above the
re inter i.at e f.eeds. t/hat .ad a_liqui A
teed AL G AL O e ol sty € petlestBRREck 18, ot
Jeast Bn@BOWECInG 20eadd /nchssoEntlirylohhichabobufloe2 f eed.
Each tray 16 conprises a contacting deck 18, at | east

. . 1 3 ( ﬁ@m
[00%2#e . %gﬂ%g?mﬁﬁ%ergﬁbdﬁ@ﬁ dAlthd BR&iticANRovAGh FIRRX Beis sa

022] A particul ar enbodi ment” of the
plutativieof papailed Hlowrmiltipl dpsyncpmanfragionadenders W0aging)at fepst one

f | 1 el | t.i,pl.e d i i
e b0 i 0 HASKF-REEITY B ek ARsbO Pgynecmer
10884 1040ehdRyI00nEQIRsSci@dareBaheeforaacth georated deck 106. The

downconers 102 and 104, each tray 100 includes active
deckrl®ads bineat¢rbby enniabbatfle 388f or at ed deck 106. The deck

106 is bisected by central baffle 108. [0023] The L
[0023ht rEde cdotlclommcomen] 2nipkludessidd wallsbli(, 8 bettom plate 112, stilling

aedS B S e A TR B P B B e
sidB SR8 10.t ReSide oPEpdnsngh 108 afk provided irothe bpeorpse fok8he exit of
are provided in the bottomplate for the exit of t

h
thelliqyid Whish iaeeraidslemmithinetbe (PRt AOWREOTER H0Ra 1 he SWFROSRES the bottom
02. :The . i
o2, TR PRSI B e,98 P s
102 Myﬁéﬂnidﬁﬂ%gﬂéﬂéby Lad it? tlﬂwpmﬂd:_pﬁ;sbgge&ﬁ abpat. li‘)heldpgluihgs may be
“to the upward passage. of .vapor.. The ppenj ngs. may, be

cirgylpr w@ref)orsﬂ%&%éeddp%&h%ﬁ%% o et &1 8 }GE o VB plgeth of the
cellgmhoévﬁcorﬁ‘éfg@g. %Itrl}g séﬂéglgbf Ple c#c%ﬂﬁ%ﬁepguﬁéﬂ%o GSRAapor flow could

ownconer ing of the downconer outlet to
be apsuatplishepboy otheostrcaméshsbeclh cBenillinghdatks § 1 datsémperforate, and

structures, as. wel |. Tf};e St I(g ng} de%kﬁ 114 are 02. The
thyspRAUVETEEeTS BISHPHUS Bty F/&2Ch €18 dovpicomeg 107, The
colnBhatibh 6F fhe HhicLRER 18600d Ak sHRMBEREET 14Relps file@ent pinching 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
wme@s/1303e8 i nl et of the central downconer 102 tPEX/US2006/020261

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

downconers 102 may be supported by any conventi ona

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

110 &gé gh ed o%xgg\%% é;xpeg ! %ﬁurpg Sv h ﬁ“hg %Erﬂﬁ@ )(}\nghlzomyﬁw and the

decRM@6 Sreiboltsd, dl; oﬂ\@th&ﬁ?\dsd aﬂfﬁk&tﬁ‘to&héﬂ suppetts sd fHat tedentned
support ri ng ded to the colum wall. The cen
dovasomesidrend the dasl 10A @red@@klmmﬁ@eléluﬁagtoearaﬂem !ﬁ%ee%Fntral

o BN 38, B  h 88 OOy o o

beam@ snayl need ttube imgludpe faxtsitbstantiflip laxgentrasad Hiotheg strengthen@@ central

d act as the .main supports for the tray 100;
OWWN%WQ apbitlonal support beams may need to be

cl uded for substantial ly rther

10033)r eﬁ»@m@n@e oI 120 5 b een b DiRom et conit sepagimer 102
andI tﬂ@ hrb?q cggtrrzgllo%vﬂ-lggmbrsl(ﬁ Bg@écﬁgel?%l’éﬁ@ﬁ tBaPRd §&H‘t}%ft the

ownconer 102 op of a central
1nchiwdrhaﬂimr1 20@Rtentettican dheyceberhlodovirtcomeets 1&yin lsechsemanner that

at the in |ned ffle 120 xtedbt
il Ry 0L AR OGRS B e SR AORBRRBE 107 a*?OIPiO&a gelcing
surfé@é’l@%)fo drofiee! Lﬂ%!d E&Bérﬂllﬂgyfr&ﬁ Qhe tHfrf GB@vﬁ&im&q\WGQﬁi@f/emed
2 fromone decking surface 106 to another. Li

fromiefaldsleg dite ghef mexirlyves cendral dawnenmgiddaend popt ﬂgwrhogwﬁtﬂédacross

e L 40 OB SO SRBE R e AR o i

Figd3 fdr@hemer &Q%F&m}ﬁ{com&h e0DBer ortlér 16 ploRbdl®d me\mmqmnt ﬂx@y’r In this
as shown in Fi or anot her central downconer 102
emboflimerieivotipel} doeﬁflfsﬂao cheer hpiglss gbpachicentyal dopvneper 102. The

inclf RN ok &ﬁ@s‘ﬁ@ %H)fgg&‘;{rnﬁeﬁvé@l@ H@ ¥k ba?? Pglglo?% 6@5 on

central oner e |nc |ne
dlffeaene sidppeitht eergtab fewnddmadr 102 siakethai thejlijolidditves idelokdirection of

t 06 diff
thegtgr\%wiggﬁﬂqugg o(ghglﬁntttﬁéfenncﬁlﬂgl lpa?fagﬁ LZOtf (Ptﬁg&ceeqq c?i‘:jtge tray 100 all slope
in #b Eﬁﬁé 519&61% Téﬂaech@ AN bdffled m(ﬁorﬁﬂﬁg QeHersiab (&hﬁher half) of the

I NC on one side of thetray
colsmofaceiin thld@mam@dlmqtlent Loywid tearefodadlowsdh |th¢e@pbant€f dlee;@tlon on

R TN A TR

areh§1 06'6h ORPEH bfCeadh B:BF1DO. nA%ribﬂ:ﬁed 2Ri-5dreasti®d ordiytribigon weir
tray 100, but flows 1n the same direction (parall el

122 mayipe situaied atdbe kottore a§ eacb®T die inplinedihasllest1 20a ém therpzgsent

o8, L ASHRARE) FREDBOGAGY T P b DB a5 derc,

to hétedohfaed 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®R63I04The si de downconers 104 are provi ded tRCT/DR006€20261
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

cl ud a sid 128 a o
desif ROV ER R sRaPE dPSsCoff 4R2) ¢ phIRR ARSIt ang iswibution
weit 1 Zkird sin@ued Bigow ke dbsibuii®upéreion pR6.t i on 126. The

distribution portion 126 includes a bottomplate 112

[0028deTRE HRKN 0BROYE Wi té HiBove QAidrad ARMARRIER tife ddeR 106\Bnd
inclined baffle 120 and distribution weir 122 are

contgrt thelluill arethe deelh B0 Bternebf@rat@ﬁs wb'ttal@rrnal%forl[n@ oeyding evenly
d
onE S 1AL o BBl PRl 8 U g

that ¥RSvapbh Esipg bomat tlhﬁtn@hﬂm/ddoalqe6 mmwgrf ﬂfeBEslbﬂS (i‘ﬂnpﬁiitmhonzontal
evenly spaced, cjrcular holes

thrugigiopomentartp fep Lquid or frqur@nsth%frgy é?%moﬁhr: érrt:%twnsqfébﬁ nearest
outl%{]I cﬁﬁ} ﬁa'?ﬁé're £d @b agh b BYREL dtA ot 1333‘?155%29 bt @roth into the

ese slots inparts a horizo rust
dowmnmat mmutscantl faalekreg sk 1d the frothdtekgho on theetrdyr dydoﬂe(lﬁlportamtbeby

di t ft t tlet d
properelis fsraERent Bl TR ool A58 SR CaP R P ERmeans.
The'ﬁél L18tstAn8 tl?é?r‘"ﬁ‘lﬁ@ﬁ'ﬁ{ mﬁf/o?é'éémﬁﬁdth@se%%rﬁﬁﬁ% UR 4.4 630tWhich is

erg t on the tra re rnmportantly by proper “sl ot
lnccamlategdlm by re::femedca‘ | G%S 4llﬁir9f7 biisshigd wdd. oY slliems kt @omowdes
Thes ots t hei,r fupct.i
DR S o B RBOR Oy TREE] g By 5uc oS pad fow
dlrdcﬁﬁ §1BR! athedhert & ﬂs@mw@ﬁﬂt@m@mkﬂﬁ 18 tddohirR/ s tb&ﬁw@sélgn and

. WIlliams et al. provides representations of a
usag@@ﬁﬂ@ﬁdﬁﬁdtﬁ&ﬁ]@tﬁg mat eri al having both circul ar

perforations and flow directing slots. This patent is
[0028]s o Figidér ipen atletzadechkdmaticonew o an elanmtﬁ gloawsopeningwgithin the

PPAR d
e b DR Sl B SBL  RFAE P B i RO e enine
witR ROBhHOE tyhd @eﬁlﬂgll@_ad Biektcd B extRGibn dOFrekbings yBthy 8ed36. 'WValve
opening 132. Fig. 4B is _an alternative flow opening

130 insered; ata mntumyp@neg)m 9§ dacdolO06er eat ed by extrusi on
or pressing of the deck 106. Valve 130 is inserted
[Oow]t 0 Ateing mndpounexﬁ ey doB@icomkr, dechtral d8fflq HTFddes Apwatderom each

cee B gRior Sl SN R REBPE mB SR bRl Oy B Pt B
nmﬁwrfo@e&memgsprae@ foF Alsinl ?Riﬂléte T8 cémal befleansyEeven@Maaid and

unmber of connectin ates or a single plate. The
fro‘rdae:m:aeau orththeftve siggo ‘qhg\q:gmﬁag bpifleui0s feave admixing. The central baffle

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@ bwrt13dest ance bel ow t he next higher tray to peDUSTes/ee0261

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

dow&:e%rg]art d Vmcﬁt%earg? g)‘;as degrsfer" esqxzép@B%l g§W%b% or both, as
sho®f éﬁJF B, 6; aébo‘%@@te/@vitﬁl akidle elb&/ﬂeﬁnérdhfﬂ iganeqialin d1v$dedtHe6ween a
side weirs

recving POy e £ TEAHUBIE BT WD AN 1ol i fffgmeir thereby
redt?ch@ t{h@ ldr@é}%ﬂéﬁ‘eqw&r 159%: betided tﬁ@éﬁdéz gmvﬁc&lf@s G6P3%d th¥ cBitral

because of nore |1 quid accunul ati on on
domhemdscllozl Qbspinpartmatly, thousehd sivebebackfwer $1& @nd the swept-back

cen@@%?fiq%g%ﬁ%?? %@%Elt%%lmg%tg&etog élfm{ hSelgflf @(lév%é\%)%erigé and therefore
redrééﬁ’? %wﬁ@cﬁﬁer‘bﬁ@hﬁ@ |terﬂ€ﬁéyj Qhﬁt%e ’ca@a{crtp Qf fhe side @diﬁmmeﬂ 104 is

, coop eraté wth downconer that is
lncwwdwalﬂhet ﬂds villzseaatipky v@@hwathf: eensicity afthssenirdommgomers 102. As

Shoglltl?]t% Ii*“l bl‘:lt he g%lﬁor L eﬁgraepé Felrrgé: 'fr)sre]agﬁg %N]aﬁ olf m& C?Jwr{claﬁlers. In other

erence 1 n wel

embREENtH @M\eﬁe walfle nﬁiydi%ﬁﬁ@ﬁh&&@dfﬁbﬁloh%rmﬂaﬁdﬂﬁ reﬁﬂnng Iportion
downconers 102. Also inportantly, the use of

with wepet tha sidevealls con@rmiggdo shapeofiidin cobiier T ehehuliing, o ppeed-apart
mkéggﬂn ﬂﬁ&&@gﬁs the entrance space of the side

and therefore, reduces downconer

10035 b S T GBS et BB i B b0 AT includes a ray
ZO@IMg 4t QedsNEneCpasl dowrebmeh20%: eIEdclﬁlenﬁﬂ\ﬂ@@m%m& Z(Qchludes a
shown in Fig. 3 the colum wall nay serve as a
23 Q\geﬁned by

s1dwa11 20Pa s S&W@bmbsa betiors e 2 EsBdnrENES
the ng%?onvﬁl s1dse \JJB%/ 2 p(ﬁof db'39 Heeﬁegl% ?6(% H}&ﬁ@ﬁhl%r}é Bk ﬁlﬁéﬁ’d an

erving portron Wth one o de wal
inctipd Euffle QI@O tn@th&haﬁﬁ-mﬁettd‘nten@&lmm I’Ji’hedmtmm,plaﬁeﬂgmnmcludes

ST RRS EnEo OE P S SR R B
203, " tﬂg%ﬁmb%ggg&ﬁﬁgrg ﬁvcﬂﬁe’d Bﬁﬂé‘tZZd) %ﬁ&orﬁ&%te@leiﬁforcﬁﬂe side wall 210b to

downconer central downcomer 202 includes a
forsi adsiopmll dowitOmer thas povides edilitordé vokinie abogh thednlsbtot therpentral

RS EIR 8o e Eh MDA S AR
imP@¥e & stré@fpth A 4G bd}?@ﬂﬁl@f‘[ﬁé 8ok, M e R, extensron of the

anti-penetration weir The bottom plate 21
shartenkd eﬁés waPerioh @glozmee fleekingis nekrequised.t Rlus, ;fqm Hrshpide prall

e Ihln r

extgﬂ(%sut%e 311} detV\klérglaH ie seg&gi[a%@% WQ@% ?rS[BFt‘ Ie}ri]%g% Be)lrhgl hal H&cking, the
rec{ uie et A this ‘éﬁlbwainlrenz 1RbtHeGedonkdrel éhgateafideowald Bi’teMEBI shorter

hat provi des additional volune above the |nleg Qr
disgange belpw the decking than the first elongate side wall is still satisfied. The addrtronal
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
located 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
w@paeasd28 n supporting the decking. However, eRCENS10061020261

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

e J : [
TSRS 2% st S B ok ISR L o,
emtvdihedt! Surthiérstharesird é)lafﬂ/e 208ds sﬁﬁnlar twtht leemtrd] beftie K&tdescnbed in

| t d tisfied. T dd
the Bisviane cpbadianimb 1 amelengmbedimentct sBn Poprte befg psends
beyBltft?at' 184sebndb e HBWB&ﬁ‘né}? ﬁﬁvir&’sr th@ p§1|tqbﬂelrj/ BEthd el 31"11{% é$ension of

shown 1 n Figures 2 and | anci ng
the @8ural bafile lensrugs aamormmfoem rasndeme timedtl the df:cltm@lc@enqd pdjacent the

r 202 facilitates liquid comuni cation
IWHHE$%é§ "t wo portions of each central downcomer

h diff t . di
00 a?@e%qra%éﬁ% e dte odiferigr e e ey R TSRS may be
use& s aﬁéﬁi%nﬁlrﬁb?&{‘ ?orf’théjﬁ'af)de heneCRhtrilaloviRbRCATREY gldide the
has a higher liquid input or output than the opposite

majeritieof Thesuppokt fpotheicortscti@rrayr200xindisinge tray efféwigacy is increased

6 d b
st B B bl A5 B B SRR Tl e s
StréiBfehdd cédidfal HOwAdH eI, bbbwiintHigs. BASANIBE may be made with two
enbodi ment. In anot her enbodi ment not shown,

pieess ferreawithy an frickined bafflg 320 slantisd one W asd ﬂt?r%h‘%ﬁﬂﬁtn#‘él in the opposite
dlre%ﬁpg)c YIh ?)1 dn% rﬁ%lﬁarﬁg%@%% Yngg s}fegﬁoftlﬁé%nal-méﬁ? %L}t r%nd bent

nsi on cen sures a nore uni
intd shapeleTines therafarcozm; felvg othexcdsi pogsiblec dhe icads eechribive hdlange 254 that

ove b s FEn it Yihg ke it bBRACHREHE opggsie piec

and%o % s tPForRdfiddn %ﬁgiht ﬁé{{?/@&{ fhe ft\% pled6s ﬁrfdas){sothQ'ortf[ Renodified

cen ral downconers provide the majority of

liquid pplanding box ﬁmthaofacamtem@mﬂ taysi2oetench thie miownwrayr sections.
fici i n sed th.fewer central ,downco

Th&iingeh SRE Kislhutd b SHES b ik BB R SRR Blctes and

mcl%tdé @&&hﬁ %HﬁéjZS‘@fUr 'Ilﬁhldqmw CHBRE fredfdL pladsd 8@ Wikh shrekd &8as. The

f\1/ be nade with two pieces (one wth an
t0p|ng¢ pﬁféld stmfgt anegd zgntsql dawaeproere Ogdy faldadl avee aed welded for

tl¥I hP tb(i?acg 1tn| Bé i cﬁ?cf%ﬁ t(')) f smerglestablhty of
ity FoRR R bleeth 28 b B inc TRl P R5s

gles

the&i@@llnb@ﬁ&r dndt thus hﬁ&ease'lfhél gowiwheer afr&gaﬁ frﬁwrﬂam eﬁhlSocEx&ents with a
possi bl e. The pi eces each have a flange 254 that

substpatialhpleras ontacHeg YAV (suelhattheseleavig 3 diamgier 8h GV‘ifhlé -ft), structural
I- béeﬂl% ﬁlgg? Q?efdfflo a&ﬁgor&fl fl?@%ﬂquﬂg 'dE@{ f’(ﬁée\%ﬁﬂé‘ﬁguu%the adverse
r et ween t

coope esto

affgut ea sy amhaics'ohdt@dﬂmbﬁalaionmommednziy cuie bal anci ng
box 234 that facilitates fluid transfer between the

[0033)"N A REder $€ GhproRs the 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
wWeLkwba3@26 for liquid flow Holes are not pl ackCI/IsaNe6/020261

hi gh stress areas. The top edge of the strengthened

central downcomer 202 is folded over and wel ded for

addi tional strength. Further, cross braces 258 may be

I
304 1Hg§go1ta9e é ﬂgé‘ﬁﬁsﬁs@e 4'7\/%1:1: fdé %ghé@et ;ﬁmﬂéﬁ%\m Mo ne;?e{}ﬁcularrly ﬂ?‘ﬁ tray 300
inclhdescamehﬁalrdosvrhodnerr&@ﬁ mth/iatliquiai ldetrgriox3ky sila dg\&ncomers 304,a
(such

decf 30 358 s et Bk BT e B0 St e Serts PaFits Tof? described in
the ﬁié’s@ bfbOdident UPROy § ovmaﬁﬁté?ﬁ&ive%&ﬁcmﬁé h@ué Fm éehfee bhiIR 308, as

adverse affect ontray efficiency that ad i onal
showpwmEigmdt 4. ﬁ"ﬁy cg@tmsl, dowheoag]30Rnasovelbas the Sidndpweomﬁre 304

2 AL B B0 VI SR Bl 25, 8

dovinduet 3 ariah®side agwh&ﬁnérs B84 alsvvinchideediot®it plate3 12 and openings
presented. Multiple downconer trays 300 are shown i.n

318FiThs SIdgﬁlomomers %ﬁ durthegynchuls 4 igegivigePortion Fgdxandglistribution
porﬁ(ﬁf downconer 302, each of which is simlar in
ructure to the central downconer 202 and side

00$fl, T I BEFirter e IO aboiBeinRsnERTTAGa B Hil! fhnliFig oB.
Thequd@hiitﬁm SOE B SEMbWBMahdiEOHPRE fit8idflShsReded tﬂe sid#ad bf the deck

reduce pi nchlgg?( l\/bre@%grtlcul arly, the tray 300
306| dmrierhb%m seeent-pagk cgpigh beiite S080 2Tk qqﬁalazaltlpq @pﬁs 350 should be

kepgﬁegx?o@@ B8 tFQ E \%ééom&'lﬁ%ts%Wﬁﬁ&g 8(2 th%g At ?oq?ﬁnl% %ﬁgtcut for the

cent'éer ba
liqLﬁ:dam fbow lﬁafrf dreouitld8to ateimbet mithdut flowibg of/exfthé nexg‘dmyl ipae of deck 306.

he tray 300 may. al ternat.i vel ncl ud al ght .
iR VPRHIAB DRSS SRR %odrrﬁlgies i the betfls 1Bnta the middle of

the ?ncl ol o M e e b T A TR e
dovarrbinepdrst diffdrent vaporls 3@ Qomfmaunm inreatheckodmaiohre baffie308’.

n he side C 304 aJs clude a bottom. .
Parfiffarly) $38 538 of BRATE A0%: fotrofinite p HEVHETRG skt Sy the opposite
sidd &rthd Baffle OB Ul rSxifRfed d/dvﬁﬂ:oﬁféf {di@n 1884 qadlFaBon ]faorts 350 may also

distribution portion 326. ﬂerb;rf]ﬂ The cent er baf
cenl 0

be wedin edngunciing Mithethe sttaighti dP8s 350 as best seen
in Fig. 9B. The equalization ports 350 all ow bal anci ng
[0085] t Mapbi maj/ entet Me@é&tm@p@rﬁbh 824 wdithshefiqtiden dedirB 06 froth.

di vi ded t he svve r baffle 308’ €. Ly ..
TheS i Fmt b SERPG ade G4 G ELPRBGo" (he ftas if [ figtilution
porHONBERESre v dhk @Ecﬁclﬁ’g" dAQbﬁdvﬁI ) PSQ ltOhﬁl\é RReOdth bBVORe distribution

shortcut for the %ldtof ow froman outiet to an

portien 336 imchideuie sitde @wll 169 prevenidiquid fwmteyltqmgtandfdlraete khe vapor
t he v e 1.s.si.m

berigit o e 88l BT ol b betitlh i 2t B e B imner vt
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

wo apen3dspgiui d conpositions on either side of tPer/bsiohé/e0261
308'. Particularly, one side of the baffle 308 is
proxi mate a downconer outlet, while the opposite side
of the baffle 308" is proxinmate a downconer inlet. The

aJ | orts 350 ma us ' )
g R ars S B R o SO NSpRs wi
the ?IQ{ %ﬁte@?’% t6 ?Eé‘i‘/bﬂt' 1RhiP@spokiedd chlfie Wt lateBS 61fi it inchniing ftvethe
Therefore, it may be necessar

rec¢mmg pasicar2dutA perfgrate dissibutiea WParpr‘rO may b %@C}/uded under the

Lrib
e
imRevd liqiid dRGibutich U désratisélgea hwbble @6oten 392 enegrite 1hq:1qdndjnstead

fromentering and directs the vapor between the side
of the diseBwEPn 368 3% out er perineter of the tray, t hat

is, along the inner wall of the colum, The flow path

[005E)y d*“@lrthﬁlrmethads)@@nm@nzm the agiyq areg wpdss thegfisrRution pegtion 326
are a@@ ig g{% otfg%ﬂros?ﬁxeg&‘%n&ag%r )%E?%{/Q@%ﬁ%%btn%ﬁlt% tfffe@at an angle

a superi or
bel@@ﬁﬂ@(ﬁibﬂi‘@)uﬁ@ﬂ p6igion 326.MAygapS4b hetvedeh ¢ltk devk 306 and distribution

ol 376 BUPWOHEIRE EnFONE (P a5A S005 i A T4CBR Jipriorstons allow the
Vap%g 'i%ﬁg thrbg%?@e f/%&é’ §44 d 2% With Eﬂé%q[%ﬁdj&eﬁé&m% $1add%44 from

and IBis that the top of
thediupdrior bligtiilurtiopqrotrien ARGnitivelyealpedorstadtia pidtta%@; Isanléaf to plate

34%3%@%& 6’5) E%%‘%@%S? | Lo ﬁ%qdr %{tﬁee?%ot n[%I ftugtg%fa}l{gr% e, aperforated
pla@@ma@{%sa é’Hrﬁ@n&tﬂﬁl Jﬂ sBits, MhAeR, ol s ey e, ITihe labt(ﬂve area may

deposited on the fl at plate 336fromrunn|n%4|nto
be figthet mcmgisqztbb)t 1n@h1d131€4a bubbtﬁerrﬁmpw a2.cvidh gam i, Gploweihe outlets of

e e PRI 30 ot ot BBl oSy i RGP R34

Alfékrfahﬁlél?uﬁlﬂfbﬂ’b Pofoltd 34D Oisileaateavildw €11¢I diitlei sftthé betttiabdowncomer
Al ternatively, a bubble pronmoter 342 nay be incl Ude?the

302. nBubbid pesimathe34” sloes BRI AP %émowmfbe PORCAE
co%tﬁgt{nr% ?50@%&4}%& E‘lgosbg%ﬁoﬁ‘x%{ér gz%ﬁ%lﬁﬂgﬁ&f;ﬁ%ﬁ%al perforations

i"on portion are shown in
thenl thé test@Rns dedkcd 0eoksthat thetokad vateatepbhthe d@dld3%s¢\td‘@ﬂﬁdthe

t | e hel the distrib 32
buls Phr ol Recbie smonaee SRR sRe et PofledbBed
peﬁhlla t@Bﬁ“[hé f&g%?ttlﬁ:rblfb@?e RbRBHBIRT THhealRhadRe Phdviddidor easier

or ation ow the vapor to pass through the
fab}ic&hm&@maﬁaﬁammx with the liquid deposited on the

pl ate 344 fromthe superior distribution portion.
[ods8]er Riat 1Y shows distpidufiar péraond 3%thaph@t inclBwd baffiasi 3IQQ rof ifferent

plate 344, is used |in_ cooperati
ingJipetipns apdliffenenidistiibutien qurq @r gﬂ} hrggrk)gjff{l% @g.ﬂ @aowde 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@oesmesl by including a bubbl e pronoter 342, pau/Ub200&®20261
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

oWt h he. cent r.al. downco 02. Bubb] e
OBy B WSS daPinf i tiah BARE8R 526 it apaithe bifsom plate
31pand instead hatehesidonaA clidt BGeARCH cRIZ6 priR@@Ity td theRHARIE] baffle 320

.Frgyeﬁer %gcé Jhas much nore fractional perforations
dirpeilyrbeloys theglstrigptiomnportiar k2@ gBhesyide wall laaies a small capehwve the
< L F t.er
b ol R PO RS R i B RB Py PR Bl it ttow vapor
to enterdniofthe kide dbwpenngedOfor at ed pl ate on the top of the
bubbl e pronmoter 342'. This alternative provides for
[008%i eWhilalitei abavé desceibell nBthibad may heve advaagds thé@ malSilso be
shows distribution portions 326 having inclined )
ad‘@&?argF%@ PESiECUeAT agpieatiophto inprepserthe Ay asaacpidiay 30P ditsimply

reclbBb itk BN RorBartiol 1861 NC) [ ned baffles 320 -
provi de i ncreased vofunme over the distribution portion

t@. Al . r i nd. tq.reduce downcoper
(042D e (e O Bink A kAU D bl QiR RAGE QMR iR The
Va}n@&lﬁgtﬁdh eoman’ltnlgafaydmml 'ﬁcﬂﬁWsﬁt &@ﬁﬁﬂ%k@pé&é&i@ﬂ&&wﬂ ddmer 402 and a

ine A one can al so see that the receiving portion
pluzglity aﬁ\%}el? g Sbﬂ%éic"nwnﬁﬂlﬂlﬁﬁrf‘oﬂo rhpssrstepped downepamess inelude a stepped
idel Quam oy | ' I A
S Tt AR G 3P ot P i B shier than
exterding tie inclingi bgfflt 420nietidallpn porti ons 326 that onit
the bottom plate 312 and i nstead have a side wall that
[0042] erittsy 500,chowe ipFigx il 6lidoyhpkiges fifthémekianes drahd tenudRo0
d di rectl| gﬁgaw the_distribution portion 326. The side
SAETR BRI 1de gighip P1Q)ats 1ngdived ot pepnsafom ketlgsides of the dewncomer to

furfher Rlctea¥s the YUhthd QP BEAREK Egﬁioﬂ% géf{.i bution portion 326

not allow vapor to enter 1n he si de downconer

and
: ' descrijb nmet hods, may hav .
00t R e B B B G E e TS Bt o having
differipg desigrisansdifforenntraysds ehd sagtheawlinte 6k @Rp&ied thadtra3QQf a similar
d %6311% reducing the area of distribution portion
esygawill isisedl inp singecolingt oty sechomel egiumnt i shauldedso beymted that
alt : ] j i . relj.eui.d
}g)gglti g%fslﬁﬁlg Qﬁ g{lj 4 Odoﬁaagt“%dgé%aafg%ﬁ& 0 ndees"{%r Sp&ier shapes, such
as pedyganal shdpemoeyeisod@imapinied pl urality of stepped side
downcorers 404. These stepped downconers include a

[00d#feppide phiysieal\widelof 449 pbifiah of ApaLHSESoW RfiINAE dBRNEMES: tray must
the inlet } o_an _inferior downconer rather than
be chosen by a skilled designer considering all aspects of the intended operation 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

wa@ 2006asG42s of the central downconers 502. Si deCTWEE1086/020261
510 are inclined or stepped on both sides of the
downconer to further increase the volune over the deck
portions 506. [0043] It should be noted that although

PR AL U R DR BB  pimetrs 007
inched)uom,34idm {((514eueRehed that trays of a sinilar design

W Il be used in a single columm or a section of a

[O(MSEU NThe debtaBAALY BllcRbphiRg JF @Kee&nﬁrgladovﬁ{cbﬁféwe normall y 6 to 25 cm

substantial |y C|rcular contacting trays are shown a

wide@etl § éxrhedt Ade heighpelsa desvrsomes a&pmlewmdafromhla@b@;zom top edge

of {ﬂe sttﬁ?de' x?ﬁgjcontﬁg bf){tcg%%é%eo érvﬂ;ﬁr% E? S‘dg%xlf (l)]%'ﬁ @gﬁqllyai}%veen 40 to 80%

of thespadiﬁg bé’tmemt\}ay adjaciot {rhyed M@smgmaés 1) ﬁéﬂgﬁﬁﬂhhﬂﬁie @irdt side wall
e intended operatlon of the tray

ts of th
ex@plahage Bisidiginepud brlos thy dekin cHst hapeieh o the downcomer s

I ti
eq‘?géclglzt S:c%) Y}éég%ve?%f %@ gy grﬁaﬁﬂ%sg tSl\%% Ghall é['ﬁg%ﬁéfc?n% §et§7§en two adjacent
traysli3tidqverticl els)anc&'h&:al;mt@betwpemtm rdeekmg of the tobe m}ayar @be height of

S erally i eraneof5t020
"heocgeﬁe%%“h&/ﬁpé&g abevehg derljpg Wil Rerdbrha apﬁmXémateg 50 to 90%
of ﬂie%ﬁﬁ‘&ﬁ%b&fve&@ﬁv& hd] Qééln@fraﬁe r"lth %Hfh%}fth{@éﬁtlra Joﬁtféﬁ@ may be

6 centineters . I nches S| ze
diféefrers fpm t:@h())ﬂ&fr d@pmdumrethslr (léﬂgllﬁ Th@/slﬂmdwmlm):omsr is in some

e BRSPS BB s P ar e BB B SRl dfes ST cenfa

dowagumesent ati ve thi ckness of the deciding is 0.19
centineters (0.075 inches) to 0.34 cm (0.14 inches).

[064@45\}%119 ehed ﬁ(}érﬁfﬂ)ﬁ%a@[)eénrﬂe@érﬂ%ﬁgﬁtm é@ﬁc th gaﬁﬁﬁfaf Bfnbodiments,

downconers are normally 6 cm w
it Wlﬂchq?elslﬂersmé biyghegstskdled an tlmmtdhaiﬁhe tray maasbﬁ desighedloy combining

tyclpeli URGRtetbRB ] PE1% clelegh b be il i eguiblen ey be

subbBinited ﬁﬁ%eﬂfenté’tﬁefé@ﬁ@ith&lt G@ﬁé&ﬁﬁ%frbﬂﬁh@gé@% fthel 1h@é&ﬁ10n In
Thi s includes the height th e first side wal

ad@gp@m@yﬁwgcqtms emga@ﬁg agant @Wattltc@llam etiating. ormﬂjglal to the
L R L T L
OB A ARl R b PR B L B Bt

embedigdbntsQfisdlbed &6 HHe ikt ﬂlb&%%cgﬁéfﬁﬂ%d @@ffdcahgn%%‘{ ik Hﬁ/entlon but

decking will nornall¥ be approxi mat el to 90% o
that fhe iBypation gvib énchedarpl mbqhiqna@e falling within thnecopednt spmt of the
| downconers may be dlfferent from each
ap%é%ge&ag}é%%ndi ng on their length. The side downconer is

in sone
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enbodi nents sized such that its top inlet area is
simlar to top inlet area of the central downconers.

WO O@4a304¥i | e the i nvention has been descri bedP@i/Uk2006/020261
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%}g[ Sg and various changes nmay be nade and equival ents

&Y e substituted for elenents thereof wthout
departing fromthe scope of the invention. In

1. addiA vapar-liqaidycorRdiifig & (200pcimtidig: made to adapt a
particular situation or nateri to the teachi ngs of

t he ) nve At GALIY; qfwamr-lub%eqntaﬂgmg deekst(B@6)scope of the

i nv t| 0 t

| nvg ti oﬁ rl%tg Idl?;%ﬁ{:(gga{sgzo eeaggfri &Plgr e%r&‘gﬂ?yaﬁm
elodgste lsuls e?dalla@lt);t)emﬂ @8 toppusiiey smmtdeﬂphm@sidé onll2r0byiergnding a

t this j.nvent.i but that the i.nv ion W | )

shR Vs AL AR RO A SO v Py e the gt gt side
waBlPédch doRincé A8 KPR rfshi o MR- (212) that intersects the first

vapor-liquid contacting tray (200 corrprl sing: a)

elqug@tpaidletwalbfand/apor-l i qui d cont act| ng decks (206) ; b) a

I | t b
PorkBd binedhs fordER Vel al GREd ¥ R 4956 R] Fanartefbush cach

doWﬁ&ﬁﬁéxﬂﬁltcS@ SEHRE RN BEAE Sty mnhhﬁe%lmmc@ﬁfeﬁsﬁhﬂe RI),
shorter vertical distance bel ow the proxim

wheesin ﬁ@tdowcmw%fﬂa axtends fom she sscenvplorgatd ﬂée walli(210D), intersects

n t (
nREon MR o RO AL RAB R A (PY Bl PRlongac
sidewandls to deflne verti cal I|qU|d flow paths for liquid
fI oW ng through each, downcaoner onto a subsequent tray

2. conmpie YrpRy-leid putachivg tazwhelgal iaxher compyisipg a rrtldiagle (208)
f
o SURATS R i | SRRt PR, SO g

leaamhee)ftseiddx»nmtihgdezﬂ(s(m6a vertical plane forned by the
el on ate si de wal | '

f d _
3. contlle PR RRag Comeb Ry o1 Flpim B bg foIREiig tyo side downcomers
@3 (ﬁﬁ ‘i})'t&é‘llnafé% ftﬂ@o&&%hn?e@r%@ dhif gr 8‘3&1\6@ 8ide AbwhEARL: ﬁa‘%hgoj liquid

said p ur al Ity of "downcormers Intersectln
redevaisg partien 6¥249 acdudinne axde Idng’nanﬂSAfﬁ(lIZOB)S) argl a Tigpaad dlstrlbutmg

po{tﬁﬁg ?é) vﬂlbelrgi&g eg%eggltv q%cpgectschqulcmozthe Hls%rq)utmg portion and the

distributing portion is substantially sealed against fluid entering directly from a proximate
contacting deck.

4. The vapor-liquid contacting tray of claim 3, wherein said central baffle is swept-
back (108”) and cooperates with an unequally divided side downcomer to increase the

length of the side downcomer weir (128”) and the entrance space above the receiving

portion.
5. The vapor-liquid contacting tray of any one of claims 1 to 4, further comprising an

inlet weir (216) immediately prior to each of said downcomers such that liquid must flow

over the inlet weir prior to entering said downcomers.
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(304) proximate to the outer perineter of said tray,
each side downconer having a liquid receiving portion

w@ 3@4n3ideel udi ng a si de downconer weir (128) apdI/as2006/020261
liquid distributing portion (326) wherein the
receiving portion directs liquid to the distributing
portion and the distributing portion is substantially

seal.ed agai.nst,fluid enteri.n dlrec fro ..
6. pr o PRI DRt EAFGOBEER OF A5 SHecslsLaitgs I Jofuather comprising an
anﬁ-@@ﬁe%ﬁhbﬂ Srelr (§Y2)le)ceﬁé@étr& b%ttoi’i‘f@fdedf%a&?in@hﬁ&f&fv@{comer baffle
ffle is sweptback (108') and coog erates with an

<21%9M1m¢1wa@ aptichsaicisatthe wnisgorferatedendmricetedeubsiantially
pelgn?cg&narotfo hds cﬁ dc{sd %%@%?Eg VI r (128') and the

rance space HoVE ing portion. 5. The

7. vapahe lvalﬁbﬂldlu@éﬁrﬁa‘dtmg Gral bﬂﬁn}ﬂén@dﬂblﬂﬁ@ 16 4¢ Faihd® comjprising a
further conprising an inlet weir (216) |nned|ately

4,
bubllp groneierd@e R mpxisateiarmitishelesch aE+id Aawneamis-d nust

flo t I S
8. donns ¥he @or lgﬁn drﬁgn%ctl‘ﬂg ItIraP/ IBE‘ o%eo%ffcg%?xs r%grg][g t4f‘ gl'hgre%n sa1c§/ center
bafflecughercoaipriseslart &qué],lzaftlun lpbﬂ |(3 500 et |1$1reng>tﬁﬁom said downcomers.

ant enetratipon weir (222). |ocat a bot t n1end f.o.
o SEr G e e 2t ﬂ%orcez%dcsalam\ﬁﬁép & Wheisitteach of said
1ncﬁ’iﬂéd dRSRARIER bh flks ) cbﬁ'llpﬁ%s faO_E Iﬁﬁu@rﬁﬁla@&'r% B&lid in a first
substantial ly perpendicular to the inclined dowhconer
dirpetionl aad azeconidepoyagrothat diepstsdiquidhinetctecony] direogionfoppasjte dmthe first
dlrof claims 1 to 4, further conprising a bubble pronoter
f%%?) proximate to an outlet of each of said

10downge cﬁ-hq%ud ddiactiap @fay loff 6Mirdl 9CRAEREL dalB of 5 dewnédiers
one of ains 1 to 4, wherein said center baffle

fuher eprpriess iuikalansingry (ﬂ%)rﬂl@trfa@btaﬂeS(st@)commmloa@on between
the @ﬁﬁéﬁ{lgﬁ 9 ﬁm@'sgcogﬂg%&%gﬁdéfss%@ 1n<f11m8 d%%%?(gmlixj B V\f”l]e : ai

each of sald |ncI|ned downconer baffles (220)
conprises a first portion that directs liquid in a
first direction and a second portion that directs
liquid in a second direction opposite to the first
direction. 10. The vapor-liquid contacting tray of
claim9, wherein each of said downconers further
conprises a liquid bal anci ng box (234) that
facilitates fluid comruni cati on between the first
portion and the second portion of said inclined
downconer baffl es.
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