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TITLE OF THE | NVENTI ON: LI QUI D COLLECTOR AND

REDI STRI BUTOR FOR PACKED COLUWNS BACKGROUND OF THE

| NVENTI ON [ 0001] The present invention relates to

devi ces and net hods for collecting and redistributing
l'iquid descending i n packed exchange col unms for heat
and/ or mass transfer processes. The invention has
particul ar application in cryogenic air separation 5
processes utilizing distillation, although it also may
be used in other heat and/or mass transfer processes
whi ch use packing (e.g., random or structured

packi ng). The presenTITLEMeMHEONVENION=:l ates to

met hods for assenbling devices for collecting and

redi stri buti ngLIQUID D@L LESSTGM ANDIREDISTRIBETOEX change
colums. [0002] As uF2R PACKED COLEMNS m "col um" (or
"exchange colum”) nmeans a distillation 10 or
fractionation colum or zone, to., a colum or zone
where |iquid and BAQSGROLER: OF Bk INVENTI®ENUrrent | y
contacted to effect separation of a fluid m xture,
[6000h delpyesenbinyentionglates to ldevivepamd wetholds derioglieding esd

RS8BT S8 DA oot o

trao‘sfsnproc{a:&(é@B]Thé'hrwenmma'qopmmuhfg‘ ‘appication drotiydgenic air separation

pEOCﬁ’F'$ g Lﬁlggpgﬁhs?saetgshegi t Eﬁ%‘?sg rﬁéq? H?&fﬂ%therjhégﬁgrqd/or mass

transfeepecésses wWiich wwpa:tkhg (elgl, oandoassr sttuctuﬁed packing)t Mbe present

d &ﬂf’l %‘h%lggge%tﬁgzg r%s{h%gg féillégéé}gblﬁ&%tvﬁ: &lﬁé]rgcgﬂ%%t@b%Wd %d:strlbutmg

ses
lifwid Wescehdangdn 'patkadodxehamye’ cdiloms! | i Random packi ng"

means packi ng wherein individual nenbers do not have _
[@002] Parusiedblessin,dhe Enhdtolomnt @r &dxchengecaieron”) otdses agtistillation

oS58 002 S TS BRAShe Vre ATRgpor ases

€ Ssurface area
av@taurterttradntigrcentaotedead efiect seaaurabm piha tluid miglieesuch as by

cHEle15h BB R s TF AP R 5 8 e o,
vedicelhespased daysodplates tve nba \ulﬂ'nn thei golundt.r uct ur ed

packi ngs usually are nmade of thin netal foil,

[@0q3dn die tenen Glacking” meanensalidioe heltavelbedies afgiedetemmined eire, shape,
[ i.ndi ver . ial

o 00 ] 18 8 B R gt Bl G row mass

tramsf[ef)eﬂﬁ]a liquid{vaperasedacs defngaeoudiesturtdnafiow of o phasest Two

b%)am é}%seg P bé&%gsi dre i'énmﬁéﬁ@%ﬁﬁ&ﬁ ré®

[0004] “Random packing” means packing wherein individual members do not have any
particular orientation relative to each other or to the column axis. Random packings are
small, hollow structures with large surface area per unit volume that are loaded at
random into a column.

[0005] “Structured packing” means packing wherein individual members have specific
orientation relative to each other and to the column axis. Structured packings usually are
made of thin metal foil, expanded metal, or woven wire screen stacked in layers or as
spiral bindings; however, other materials of construction, such as plain sheet metal, may
be used.
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use structured packing to pronote heat and nass
transfer between counter-flowng liquid and vapor
streans. Structured packing, when conpared with random
packi ng or trays, offers the benefits of higher
efficiency for heat and mass transfer with | ower
pressure 5 drop. Structured packing al so has nore

[uoospll i bt sssee BheH a@mgﬁlat.braar diedtd @mtaacdeonm it if 8@irtageous to

yogeni ¢ separation of air is carri
58 I BRI Araoteet P e N e batueSy AP ting liauid
ast %ddr lsﬁtééirﬁg selLtlied pAckin§ORhdM@stpatd Wik réﬁd@tmpjai:kmg or trays,
ascends Wi th an ever. jncreasing concentragl on

offss Banafits o NhRY BHEIRNS (o6 hEA NG g mier TRy bressure

diohd StidicRPEPBacking 410 astbreSpre@ieeRAse itkthBnddthl eindom packing.
i ncreasing 10 concentration of the less volatile

[Umﬁpoﬂ%ém(:%eﬁaratléh%%ﬂlk calrédQRE by pasmPliquackndesopin
trays be use ring the |liquid and ?g}?

O BUTOr COTE BOND A PR GRIVRG: AGPRCEIISE Y e ikt

a§deﬂﬂ§f4\)ﬁﬁ ah%tv\épﬁﬁrebgiﬁg RBASAFratidm Bf tHE @ncﬁ‘é volﬁﬂl@lﬁoﬁ@oﬁ@rﬁts (e.g.,
distillation is stan practice and

niggemvities liw @‘%P@é&lﬁr'@'““&? gpsqends wptB ap.gyer hgeeasing

c&rQ:%Q%tldrfotthélieSQO@I§ﬁ|8tcéﬁ1'p9ﬁerﬂ§ (&.b98kfheand vapor to the
packing is usually made by neans of distributors. A

[dooB}i Galbisst pdRingS br trwsemap be ugéd mrm@ thé nqlmd ahd ggﬁcﬁjs phases
t he” packi ng substanti aI”Wé uni form

o1 ¢ ahigresD N{ace iqaeaRMpysh (RS Bans! ratt%‘f"e‘iﬂ hsa%%sThe use of

phdiing el Sis@fatiodil F8ndard brachiELahEhSdRahpBEVatddes WHelr® prassure
vapor flow bel ow the packing, is |located below the

diﬁ’ﬂd‘klrﬁ‘f@?”aﬂh addition to the vapor distributor, a
gw d collector is also | ocated bel ow.20. the

1+ Bital gresgptation piliquid sl Yaper e PRRENg IscHﬁua 9? ﬂ;g means
oi Nsripaekd. Wh(ﬁf@dﬁtr!b@ﬁir thé rolé leb\‘ vhrh |éjl@\/iﬁ|gbféﬂh§ @bbkmg sliistantially

is common for the |i ud

[ | ector and t
uifest Wi I 5 Iopated @ee\‘ﬁoﬁ@é@&k'ﬂa WiHie as\éﬁP@r disbibuter, the role of

wﬁd&h@t&ﬁéé@fsﬁﬁstﬁﬁﬁéﬂly LAlf6rn vdpR IO beloR thEPlackiMgis located below
744,929 (Robi nson, et al. %gentltl ed Sut%gort

thecrackingri oy snvepar GiTBYs S aibIPtoR B ARSORIRS helow
tr@%ﬁﬁgcmbu&e of MARhSS RPQIECtARMhE By Ieaﬁﬁglﬂlﬂé Qﬁtﬂkﬁ@ 4rfdl direct it
function both as a support device for
A R R L e t'f%'.ﬂ%%@ﬁf&r ﬁ@d ﬁwedﬁ'gar distributor to
bk @Rddrhpddigd A inelsafiel ddvite! WHRE peRBIMPbARolgeVi ces for
col l ecting and redlstrlbutlng liquid in packed

[(RbYMS.S, BaNMoak 74, 9bbemebifsiH, eESl. )lmﬂeui‘esupadw@mmf a

pi eces of equi nent whi ch ne d to e support
PR Golm G REIPUT SUPHOHERYSP di7 BRRFARPLAIN. A8 Spoort device is

it 18 frlchen 8bth)as\d $UppBrttdacice %rttﬁ@ padi@g metetileareidsdarbollector
taller. This results in increased costs for

for sisprensinadiquict r ansportation, installation, and

operation of the colum. -2
[0011] ~ The prior art includes many other devices for collecting and redistributing liquid

in packed columns. Generally, these devices include independent pieces of equipment
which need to be supported at specific locations in the column and which take up space
(height) within the column, making the column taller. This resuits in increased costs for
fabrication, transportation, installation, and operation of the column.
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[0012] It is desired to have an apparatus and a net hod
for collecting and redistributing a flowof a liquid
descendi ng i n an exchange colum which require
relatively little additional colum height and
associ ated costs. [0013] It is further desired to have
an apparatus and nethod for collecting and 5
[o®H] Strib Buss'réagoanabé %\/apﬁara}]dsi alrmi aimgme?nfﬁdnccting amd redistributing

change col um in ic e |iqui C cto

ol Pl (LRSI RAINGN 41 PRI JRTECHFe gl lite

aﬂambﬁm%oluhmiléi@htlahdIa%s@duatbdj chstst her desired to have a
new, nore efficient apparatus and nmethod for

[6013] edtib AeHHRP Hedied t@thtav@uﬁ ap r@thS|éhW redthbd ﬂiﬂlcdllectmg and
descendi ng i n an exchange co %‘% It i |1
reQiSIPINOGRLRY BE8 I dowsen H'“Qb‘b%’r‘ §¥ naﬁ&O'&WFH@@ht ¢ liquid
ch‘)‘lléc%‘r iebhagtihteglared ith SleSupbHYhRiteARUthaMhérbers.
collecting and redistributing a flow of liquid

[ ends BEl iuﬂhéﬂiesﬁ‘é@ RARSR £ bW Mord diié&lt abbaratussdrid hethod for
further desired to have an (ﬁ%ar atus and a E'ret hod f or

cetgatiag ang @e%ﬂﬂb”tinécﬁ flgw efdigridipseendiRginagn §xcqangs column.

descendi nﬁg in an exchange col utm whi ch overé?ém E .
10075 Aup sTiblirthgl dasresio NayeAn aRRAGFHUS ape 8RR Wit effectively
drstibuie basdr amme eslicting BRd mdmrmﬁmg al fowlSf naum\ue@eemmg iBran
and nore advant ageous results 017] It is also

e&f@'&qr\g@d:‘){@%ave a met hod for assenbl i ng an appar at us
for cal and redi

b fl
[%kﬁder\*dﬁ ﬁlj" ﬁ”ﬁt%%deék’@ﬁ éma%}e:r;%r %Jﬁﬁ@?%ﬁg &nd gfﬂﬁ%}%@fm ﬁalfetchg and

rbdiSbatirdf Slicw Buanuqz:rldéshandah@ &1 &whangé colame Mm&ve@&(ﬁﬁb the
oVver cCones man he difficulties d di sad}/t%nt age

difticyltigs, B?qb[ﬁmsa |@1lt@t¢pr}§r disadManiages an iciegrigs of the pri rart to

PRENENHAEL AHE motd aliRfitthdedus BRurk. SUMVARY OF THE
I NVENTI ON [ 0018] The invention is an apparatus and a

[0@17'] 0k it QfsoCisiréd td eandethed lf@ﬂafslsbmbllﬁggar&apﬁdrm &r callecting
QU|d descend |ng%|n an exchange col u The, i nvent.i

f deciptriByingca flow 92 i gasqeaAmada ERsKF Tipoe GelmEywhich affords

b@ﬁ@.aqu@w&smb@m%aﬁ hféf;ﬁloﬁlbﬂ érﬁi/ﬁh@h a%‘élftﬁ@tc%n@fs nﬁi\ﬁ/ of the
aratus and vari ati ons thereof | ISt

B Migs A devPaRos o1 B8 e R PUde pEfe TN TRfedirigaeous

reduid. | 1 qui d descending in an exchange colum having a
| ongi tudi nal axis and a cross-sectional area, the
exchange colum containing a | ayer of packing having

the Tayer of pachiig sobbknghbibuvalrduer oo
BT et & S5 50Pab SRR e P plelod ALt o
f@mmflarlﬂhlddes@énduh@rnl aredcahhge spaned Tapanenfiangss indiudas a

ncl udi ng, at | east one pair of | ongitudi nal
metﬂbg or assemthwg sugh an appara‘us P g

[0019] There are several aspects of the apparatus and variations thereof. In a first
aspect, the apparatus for collecting and redistributing a flow of a liquid descending in an
exchange column having a longitudinal axis and a cross-sectional area, the exchange
column containing a layer of packing having a top and a bottom opposite the top, the
bottom of the layer of packing extending across at least a portion of the cross-sectional
area of the exchange column, includes three elements. The first element is a plurality of
horizontally spaced apart longitudinal members, including at least one pair of longitudinal
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-3 nmenbers which includes a first |ongitudinal nenber
and a second | ongitudi nal nenber horizontally spaced
apart fromthe first |ongitudinal nenber. Each

| ongi tudi nal nmenber extends across at |east a portion
of the cross-sectional area of the exchange col utm and
has at | east one inner side, an upper end adjacent the

meatier®Whizh |ﬁdILﬁ:|e|sQ1Vf&§t |@ﬁg|tmam!a| m9mb5r amwla @ed:dMﬁbngmdmal member
second

posite the u end emnme
noGHRB Y spated e aum T fypoRuiapal Mo ioan LA iGodiiiebfember
exteR@s H&B8¢ atibafACHIrGh GNRe Br0EE-aEEIRBaPAER BFthalexch&Rfecofumn and
portion of the cross-sectional area of the excha

na 81 % npiengs SisieeaR YoBRIARCERIZCER! e IOPRRT Ok e Ak Of Packing,

an®a1éw@erfogpbsite I'h@WpBér érfbe THeCHEcHnd eRAfNHisRY 1daBt é:’i@plate
exchange col umm and a first end and a second end

verslysppged aeart o thesBetior Atheaver SLpRAKE andeexigncing qcgoss at

Iea%pa pORBA Gt ﬁ\@ dr&ssL drRtibh QFesShidRe BkchiaRge EbILMIN. The plate is adapted
I ongi tudi nal nmenber and the second end, of

the plate
to e@leefomwét:@%ori of the é'owmﬁme liguigkdescendigo Kb ﬁachange Zolumn and
haé 87t eHdianala JERAMEENd Jﬁk%sﬁ@ kHhirstedrRiTerMe first e?ﬁj di @ﬂesélate is

one vapor riser in flurd communication with the plate
confirgtasdaphe neoside et:f@p\fléstm"w'aﬂmmb%rtandéa%ﬁe@nd end of the

plaﬁé)ffstdoﬂﬂeé%d & bRk o@tﬁéaé&f)n@%?mﬂilﬁbﬂ rﬁé?nl:Sé?e The third
exchange colum froma first |ocafion below the plate

elemenhiss deastion@ kRAr sireEB Hvis qoRENyication withdhe plalsgnst adapted to
recre'iv%eefndrl%sﬁut%‘ﬁ?ea%te& bbﬁl@h loy a SRB&ARGT aRAPbr efsrc@H&hh@ ﬁ‘1 the exchange

t om of ack I Ng | east one upri g
col@ﬁwﬁm adirgt dposaﬁ@n belawh%.ﬁlatqotpcﬁ EEONG @)Ca}mi%pvgﬂae/ glaggyelhe

vapirdlser ﬁékda c&&@éﬁ%ll&%ﬁaééﬁ A8t PR theBishot of tﬁé‘%&cl@ﬁb? at Ieast one

openi ng ad ap ted to'transmt at | east a pOftIOﬂ
upghtevaihtennedied 9P platr a0 PISCH BErHPWRrd\abeue the @@iﬁ and

corﬂr@&%ﬂ% toﬁh@rcﬁp a.a{n(’d a?‘?é’a%"t Bhe ¥B&niRg h&’%ﬁed’fa tdHRlit dt%ast a portion of
tus. I'n one 20 variation, at
thy %’é@s’lfn @friée M@fé‘ﬁl &rﬁ froRetheaaper iseser conpri ses at
| east one aperture in the at | east one upright wall
[0Q20] « ABeipai6 severabyarialignsefdhs tist dspechef the ap%fﬁt%é@ Ojfhe

vaﬁgtlohhﬁ’)e aft !era§¥ oﬂ@é&rﬁd@dlh kg éB?iF"ﬁ@ér &ﬂﬁ)rk@@aﬁl@ﬁﬁ'&e aperture in

ongl t udi nal nmber structural ggorts at | east
thaydrleash gne Lptighd waélwétheo\fappaaﬁrn@ arpqs Meriptipn gblepstone o the

firsY ﬁj’npﬁlﬁdlﬁél'mérﬁ‘@ercﬁﬂe thés&%ﬁ@tl@r@th@inélerﬁ@nhlé@r ArReFANSupports at

I on ow 25 of ['iquid descending in
'eaﬁhépéﬁl@ﬁ@ﬁﬁ'@ laysir @facling- t o defl ect at |east a
substantial portion of the second portion of the flow

[0gs] |“hﬁi‘%¥h%!’d(ﬁrﬁ'ﬂﬁ¢fd|“§ﬂ ¢ap is reapledie receiye\petecang pagien of the flow
of fh%rh'qﬁfd' dBcerdity HaRe b%aHQ@%ol@nﬁ@n'd%Hbﬂébt ahRAS™ substantial

adapted to receive and [lect a second portion of

pottipe of thesesend pertipp gling f'@@s@ daein ﬁ@wﬂwafqlﬁétoéia% RiatRyeln yet another

vafidtlopNhe Jag%deﬁ as@dﬂgé‘lﬂ'ngaéﬁﬁﬁél RhpleBo ?éb@%aénﬂ%olléct a second
simlar to the first aspect described above, 30

POﬂWBI%H@sﬂC&‘hOféE@l"ﬁq'@ﬁaﬁiceé‘ﬁ@ﬁé%fhe epsBangERAYBRal el errent

is at | east one transfer o _ _
[0022] A second aspect of the apparatus is similar to the first aspect described above,

but includes an additional element. The additional element is at least one transter
channel extending across at least a portion of the ¢cross-sectional area of the exchange
column, the at least one transfer channel adapted to receive and transmit a flow of at

least a portion of the liquid collected on the at least one plate. In a variant of that
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channel extending across at |east a portion of the
cross-sectional area of the exchange colum, the at
| east one transfer channel adapted to receive and
transmt a flow of at |least a portion of the liquid
collected on the at | east one plate. In a variant of
that -4 variation, the at |east one transfer channe

vhfigtiondes Aazhosgd ﬁénﬁé\ﬂﬂﬁdn@lhr&mmﬁs dmeatinatar- sﬁﬁ]pédltﬂﬁmnei having
erlmater | ess than or equal to an jnner er|

apﬁJéiteé')p@Hg}QEé less thamor ec[l.@b@ﬂn |ﬂn@rmerr|g1e‘;§rpgg n%ts\p'%e column.

aratus is simlar to the sec ect
" % i SRt O e apRELAtRs SR 1 MeloEpasesnect aiae apparatus,
bﬁﬁ*ﬂbﬁjd@é‘@h a@&ﬁ&ﬁl‘ble‘n‘ﬁen@t Th&agditiene eeAR@vistat igast bnd cbrﬁdmt in fluid
communi cation with the at | east one tranjfer cha

CORB YA B M JFRoat AR e ir3ngfpt erpnng!. thaRideant oo eondev't adapted to

rédeAtSaNd tratsniteR Masta PRFtlon @ thf cdilBEted QG i ¢lofthkiatlidadh one transfer
fromthe at | east one transfer channel downward in

chaenel denange ie framehapasdyManot her aspect of the
invention is a nethod for collectin

[PQ2A] s tAOB IR PRRCTA Of Hedveentipmis & mswosgoracq“%fmg&ngﬁad'awbutmg a

REESRMHI YW d;fca/v.qmﬁd and/apaécelnamgmow AR BAUNEREhARYe column
havi ng a | ongi tudi nal axis and a cross-sectional area

haMieg axengiivginabansiand a srrsarsestional prege T hgrexgbange fglumn contains a
Ay bf‘ﬂac%r?g%vﬁhf@ch @p%ﬁta%ﬁt@ﬁp@%jdsﬁe tHeob O he Bbfork @F theayer of

of the | ayer acki ng exte across at | east a

Pgekipg EHeBRS AHEsTAeas! FaXIIQH Al NG Fo8 SPctionel A28 Rafhgexchange
cORIMHTA n/ét Eéﬁe%i ot Adth&d inbll8esRLINBI sté\@é Uﬂfé‘-"hr@ﬂiét oF Blte

first step is to introduce t descen
lqtr%&cgth drscendiog How ﬁf @eélﬁugﬂli,t@ranld{ppp[ g(prtlgrp ot the exchan e column.

ﬁéfs@a&slfsteehwntr&a@ca 'ﬂ?e &@@ﬁ@.ﬁg AbRRS tie \Fa‘bof Itd @HHER portion of
t he ascend |ng | ow of he vapor into a | ower Ortl on

tig exqhpRgR ReHAAgd h@é'ﬂl[ﬁﬁiep e nonitipg withigghe §qu@ns%§9'9mrﬁn

yﬁéﬁ'td% |F1Jf|§d|ﬁ?‘ RARER Q8MEAR RBCriRBRALS tthk Aifdt aghdtd of ive
ree el enents described above in the first aspect of

apparatysy piedowdh stepds toase fhasatdpast & Rogtiqnaf $hq steean of the vapor

floRPfie IS o the EHBMA LS BRMrEH I0éidn YRR the Il hbsahe at least
| ower portion of the colum to the first |ocation

PHEIVaRPRHEr-pl at e near the at [ east 20 one vapor ri ser
0025] _There are mstﬁ'}él variations of the first aspec
o)

[ 925dheT heea Asdnamvasialiongefi the fighaspachef the meihed. 'a fee Variation,

tOP8NEAS dnB dpBRINY HPPe VabsElisdr ﬂﬁ:‘lddﬂ@%t ﬁzbsi @@épe@ﬁ]ﬁa in the at least
aperture in the at | east one up rlag of th

opgtpFight vealkof theyvapes fines 10 appther aiatigh. atéeﬁfor&@f the langiudinal

rh@RBt i tha s ecdrRIMBIRTituaimel hBﬁlbéﬁﬁ%ﬂjrbIprUﬂé BAkast a portion of
nmenber structural ly supports at |east "a portion of 25

th%l@yﬁ%@é}aclﬁ‘ﬂgpackl ng. [0026] In another variation of
the first aspect of the nethod, the calg i s adapt ed

[Per8di Ja aﬁo‘é‘éb%tﬁ"ﬁﬁ pt the dirsiaspegs of inaneod.Hie cily ad:Iapted to
rl&S6LA dbethd ddridteor e NAd 8Lthe diUidMie8Bshding in the exchange column and

to deflect at least a substantial portion of the second portion of the flow of the liquid
downwardly to the plate. In yet another variation, the cap includes a collecting channel
adapted to receive and collect a second portion of the flow of the liquid descending in the
exchange column.

[0027] A second aspect of the method is similar to the first aspect of the method, but
includes two additional steps. The first additional step is to provide at least one transfer
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to deflect at |east a substantial portion of the
second portion of the flow of the liquid downwardly
to the plate. In yet another variation, the cap

i ncludes a collecting channel 30 adapted to receive
and col l ect a second portion of the flow of the liquid
descending in the exchange colum. [0027] A second

cﬁeﬁﬁx%%xt@tﬁdlﬁ@ 8crBé AOEadtS Sdrtidr @ffthé @robb%eétldn‘at ars r@eﬂ'te éxkthange
t he nethod,” but includes two additional ste

opllma e easbiRe AT ANanRe) SPAGER 46 e AL BRI A fow of at

Ie‘a%taé‘%ﬁ bn of ﬁm%ﬁﬁﬂ%ﬁlecﬁé& B8R @Héw |8t BRS Pﬁﬁe | BRSecdnd additional
%@r lon of the cross-sectional area of the exchan

I'%Fﬂwd'Stf'H@eé'ﬂe flew ot atdpst @rRaRianeRt t%%ﬁwf'éw"&a%?ﬁt%ﬂ? gt least one
pfa‘f‘éﬁﬂ tH@ a?@gsﬁdr%rtﬁdﬁsfer%hérhr%{v Afa @énat:bﬁ@ﬁﬂwe%e@éﬁd aﬁj’écpéf the

Iquid collected on the at | east one plate,

r@élmaﬂ%deast @ﬂgtranta‘e:efﬁmngeltlaclwq@tan #inularishared ghange! having an
Plfe ES%Ete?Ie@Qﬁﬁdncﬁ? Llaltban! |hrﬂ=}1"p@rlﬁl@{ér%ﬂlﬁ%x@ﬁ‘aﬁd@coﬂmn

t one plate to the at | east one transfer

[(ﬁﬁ%ﬂ ng| tharil1 Es;?ec‘( éf et dRodE s‘irﬁ@arﬁ@ﬁ@%c@ﬁd’ﬁ%ec@&f thé @nethod but

| east one transfer channel incl udes

inghidgp énreg ﬁd@é@lﬂfﬁ stemseiTha Sitst agditienal stepds tOp%’PV'Hetaé}eaFTe%@ conduit
irf i I’lﬁ@ rrl%ﬁkbé{l i ﬂatﬁme' st BES tramdisr crahnéindetX (2 Nef condunt

aspect of the nethod is simla
agepted to wsen @naérge@vlt @f |e€lﬁ"eﬂ pertien af the gollectertljquisbisom the atleast
h8 Erﬁﬁsf@(jgﬁn'ngﬂ?dwn%a‘?@ﬁr thyéﬁcﬁdr{g'étcoﬁ.ﬂm tTr%@coﬁH 88ditiénal step is
rovi ast one condui t i d
t@hsmmnmt odbe ehleastanetaeaduit a flow of ablﬁ@sttaf wrbﬁaf the spliested liquid
s'ﬂ'fbu?éd tjoeﬁé 5} I%Q?( o?n%ri%‘r'l‘sfer E‘ﬁié}me? dTﬁé’thTr@ %@U’t’Snaﬂ%fbp |s to transmit in

ransmtt por | ON ect ed
ther erieash @napom@atﬁt leagha pprt@ﬁsarf éhe Qqﬂaﬁﬁéilq%mweg fiam the at least
(0]

wQ?raﬁ&EPm%eﬁdﬂvg{Hﬁrd %e%%l‘%ﬂ@ Sﬁmrﬁd onal step is t

ransmt to t east one it a flow of at
[6&3? A?’noﬂm%? bEo8%: of thbhr?veﬁﬁclf)lln %Cé ﬁ@th'oh%&‘ %seﬁ'lbﬁﬁd érbé.'ﬁ;%i‘atus for
he at | east one trans hannel hi'r

calrsting end redisteppting afiow @fa@hliﬂwd desgenging Hbara@théagff cQju@n. A first

2SR W th gﬁneth&@ﬁﬁ a@sé?ﬁl{)ﬂdg%‘cl@éest rh@lhﬁl@'sk@%t Ohelfird létéi!) is to provide
receive rom -t one transfer channel

thioaraienade Pelumndawing igdprp@itudisrLans apde zussAfeiNE awapther

e%hatrtﬁg colt) édr\%ﬂnll’\? aayB PRSIy hARREARIp 4Hdl APottom opposﬂe the
apaatus ectlng andredlstr|but|ngafl of

tep, |theqmtt9nm ektbetatiengf parcking axendingperess ajigast wprﬂpﬁtof the cross-

s@étﬂﬁ\%f ar%% of p%réﬁhgr‘i’gfé EMImASFREBEIG dtéétﬁls WSﬁJVIBé' if kR Schange

st ste Is to rOVIde he exch aqg
ClerTmmphsa}lim@j herieertigl W SRECRAAPaK [050YiNal members, including at least

o‘ﬁ[e ?J%ﬁ of |§’cﬂ n?%r?&ers Wﬂ%h%&t‘]@“@ ﬁrs@ F?J|n ARYiD At eMhitr 28d & second

yer o aving a top and t om opposite
lqnwudm@lgnemh@r Ima@@tﬁﬂmpmﬁé apag éfprfbthe rblé&t lngudinalaprmbry- Each

ltﬁﬁlﬁaﬁﬁeﬂﬂﬁéﬁéx’c&ﬁ(gc%&% t Mfast & SORIBH%?thSﬁ&gsl LQ8bndl a8 of the

e exchange co e second step is to provide
axaharms aoluptraatbhascall least oge Bingr aidpi3n eppeR §nd @sﬁpamntS}e bottom of

5P RGECorHARkihg, K oWk BAY ofFERE tfe updtlHdl Ng at | east

[0030] A third step is to provide in the exchange column at ieast one plate vertically

o

Q.

Q

spaced apart from the bottom of the layer of packing and extending across at least a
portion of the cross-sectional area of the exchange column. The plate is adapted to
collect a first portion of the flow of the liquid descending in the exchange column and has
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25 one pair of |ongitudinal nmenbers which include a
first longitudi nal nmenber and a second | ongitudina
menber horizontally spaced apart fromthe first

| ongi tudi nal nmenber. Each |ongitudinal nmenber extends
across at |least a portion of the cross-sectional area
of the exchange colum and has at | east one inner

a&irﬁ%nd%rﬂldl#&é%bn@ eﬁld aphee rnme ﬁrbﬁeﬁthMrQn‘enddiehé plntyus

packi n | ower, end 88 é upper _en

cwmﬁd 18 1 ingr §'9%ef ihe i} lonaiholgel membey @Bﬁéﬁ@@d end of the
pife 4TBdnAbctE@ BSthe Miter Blddta? theesdcoA@IdngitudiRa eeshigdrar t
fromthe bottom of the |ayer of packing and extendi ng

[(ﬁﬁ-ﬁ‘]’s Thatolrdstbp & to@%\ﬁdéjlﬂ 19é ekd?@ngé @§I§m$1%ﬂida@ﬂ@rhe dpRR riser in
the exchange col u

TG1QOBTRUTCAPN NN o0 PPGHARH SUART D REefE SHLRSA af teast a portin

oﬂ&%ﬁ‘r@é\ﬁ'dﬂa viPort Jé%eﬁdﬁﬁ@ ANGE KENAHHR cBIFhT e abirdt I6datish below the
end and a second end posite_the first end. The first

plateitad segpadppaatian Above DR ate o TG HARGKESEHARS GaRierigally spaced
PﬂﬁfrBh{ ik boRGEidk Ui ﬁhﬂklnﬁeﬁhéést JRd ubh@tm%ﬁn&ﬂéh &f the plate and

late is connected to the inner side

Pecieqsing upwiaE akrverdbe Pt conneetg toHhacaR, @F‘P ﬁlt ?@éﬁoonesopeﬂmg
abQptel ‘i’c‘)’{rgﬁ‘smlf‘attlaﬁst%wm 16& bl 8t theQAPSr QUIRaNERM the vapor
rrser In flu communi cation with the plate and
rigefapt ed to recel ve and transmt at |east a portion of
a stream of a vapor ascendi n(_:i in the exchange col u

t

[993%h 4n A vAURtanGR A1e WAt SREGLPT hemefioskfer asseg (2 @ Jpast one of the

qus‘?‘Rﬁfg!t@(ﬁlnaﬁbﬁé/rﬁbér%dﬂhé‘%@conﬁh&g}lﬁﬁmél mbSBEr ARNRaIGAUpports at
vertically spaced apart fromthe bottom of the

"i?éémpﬁglonékfthee'aﬁfoéﬁéc‘ﬂfﬂﬁ| ght wal | connected to the
| ate and projecting upward above the plate an
esBied $959NH @sPers Ok s, Methed fr aserraRlingfd %P@éfﬁWﬁg'SfUn"af to the

fl%il %Qb&q of helrh &RSdTdr a§§er+1l§1ﬁ‘r§t b@ nﬁ’cﬂudésQa[h Aditlong! stbp.eTN additional
of the vapor outward fromthe va riser

sieniate Brovide intheiehanges¢olyapatiea oan@nﬁ@( F,B%]rfeb?;tendmg across

AR bbiEn offhel PesEtscRiGnNbrdd &t thd bi&hnb@ﬁ@hhﬂdih@dt Ieast one
menber and the second | ongitudi nal nmenber structura

t@ﬂﬁfﬁbﬁ'ﬂ@nﬁ‘c adapiedsio racqiv G e wlow Q) atlegst aRaie g{ e liquid
céﬁe&l&i)&%%]he%t%@ﬂﬁeaﬁ&eﬁ of the nmethod for assenbling
an apparatus is simlar to the first aspect of the

[063410 R fiE RS BPiHeNfethBY toriR6eHEIRY a eﬁtns @rmhuar to the
step, The additional step iS to provi

S@R%?ﬁg’@%‘éﬂt%ﬂ"eﬁioq fanaTSeEIing ouh Bclides ﬁaﬁﬁeﬂtw"a' step. The

RkiBR&l D 346 PRvidedh tHeed&hafgddsdilir A at Rbstdie conduut in fluid
cross-sectional area of the exchan e col um,

opEBRYNIGAYEN With b aldpast oRR HansTey apANeg!. the qideas \986 aw&éwt adapted to

rbEASAAG trandnhia 1&4st alpohRAsdf adcoedtbd AqLi@frofmltRe kit RHSthne transfer
20 collected on the at |east one plate. [0034] Athird

%QB%@OWFW@T%'”%Q PEangs ClY®Enbl i ng an apparatus is
simlar to the

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0035] The invention will be described by way of example with reference to the
accompanying drawings, in which:

[0036] Figure 1 is a schematic diagram of a cross-sectional elevation view of one

embediment of the invention;
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second aspect of the nethod for assenbling, but

i ncludes an additional step. The additional step is
to provide in the exchange colum at | east one conduit
in fluid communication with the at | east one transfer
channel, the at |east one conduit adapted to 25
receive and transmt at |east a portion of a collected
[003qyi ®idur®mid HectdmatRasdgranef hrcrdistesctiortd planaliew of one
downward jn the exchange col um. BRI EF DESCRI PTI ON OF
E@Q@ﬂm of EodnYeptiaiE  DRAW NGS [0035] The invention

| be descri bed by way exa reference
0te] §uied G Sivs e A RN VPR Qe VP BREPOR iy one
embb8inter® 6B VeRtiGh:agr am of a cross-secti onal
el evation view of one enbodi nent of the invention; -7

[40¥9B 7 Figur@4liLa 8rds§ sactimapsmydtion disbidnolier dype of vapor riser for
cross-sectional plan view of one enbodi nent of the

aﬂﬂméh?mg?ﬂ'mﬁ@tﬁé?e ﬁ"@’ﬂﬁoé' 3 is a cross-secti onal

el evation vi ew of one e of vapor riser ne
(Y Fisir 5673 BN G AIRUTEM o 6 T O IRTa, 6188 W §f g column
cEhtaRiTgSRtH < R boInfar bt P ivepio®f anot her type of

vapor riser for another enbodi ment of the invention;

[60¥37 OFidur@Bi€a Bchemaicshidiramidf @ cbsaceativmil pRin view of an exchange
Cr oss-sect.i onal El an view of a col um Wﬁfﬁm ai ni ng

Ca'HES't”rPé?P‘aéf?‘r'b%aP?FB rte’B‘POC{"H@”M\%‘hW%‘H‘O"[ 1] Figure 6
]s:chematl c di agram.of a c¢ross-sec |ona

Q2] FBLEn e SN G RB R S el TP Rl visw of  lumn

centamgitthe? fenftoginhdit @thieaiiendosl [ 0042] Figure 7 is a
schematic diagramof a cross-sectional plan view of a

colum contai ni ng anot her enbodi ment of the
10013] ' B qur SELF PRSCH LR GE THE SRR o
[‘M]@ﬂ ?i 'Es7é|ﬂ15ﬂa{%€§tfr\}g%§fgg1hagimenh& hé] 8&;@{3%8 &nd method for
cﬁlﬁdgug@ agdftt?bﬂbaﬁngla adjl@lgi( gﬁzttdridm?gn Sh @xﬁgﬁv@&mmm nEigares 1 and 2
1P GetB BB el sk pRaatds I SAEPaPEP Ralgmp eV a small

dRImael, wans Figofestiig ma.swaeabueral smbadigentsdif #neapparatus in large-
excharﬁq‘? col umms.

in t. t. Wil
b e O, ST Shied e el fethbiat Mgt many sher
ehih@dirﬁwhw@omﬁg & inadraive @amdﬁt are pessid, lasaselinBnyany
vérgét{ﬂ%tﬁlg 3 Oftéé({l}nentngs rateg and dlel‘.cl:Jr ek e(reeqn and

[0044] Referring to Figures 1 and 2, an apparatus 10 for collecting and redistributing a
flow of liquid descending in an exchange column 14 is shown. The exchange column
contains a layer of packing 12. Although the apparatus and method are discussed
herein in connection with structured packing, persons skilled in the art will recognize that
the apparatus and method also may be used with other types of packing (e.g., random
packing).

[0045] The layer of packing 12 is supported by support grates 186, which typically are
elongated metal members extending across the cross-sectional area of the exchange
column 14. A deck or plate 18 (e.g., a flat metal plate) is placed between the support

grates 16 and is connected to each support grate 16 by welding or other fastening
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[0044] Referring to Figures 1 and 2, an apparatus 10

for collecting and redistributing a flow of liquid
descendi ng i n an exchange colum 14 is shown. The
exchange colum contains a |ayer of packing 12.

Al though the apparatus and nethod are discussed 25

herein in connection with structured packi ng, persons
maans| dhe plate k@ alspextandp froecibg shpror grates tehe ﬂa@meawaléof the

emnﬂﬁ%ﬁ%%r@ @Whé‘i@ﬁt |Q%0Hﬁlf§c‘ijed’\fottﬁe F%%P\vaxﬁ %ﬁ@@ﬁur%fctmg means 26.

packi ng random pac I ng) ayer- o

(2G4 r\%ld’d?ed' i the R 3@ FE@r E’g&%ﬁ.& §I§i|lé'06|8 M85 itl recognize

typlca y are ong ate ers exten
thad theseapoh ésafrr@%ystakemarwaap%ﬂr edowts. t He pon awg@howo has spaced

Ef’g Pmﬂﬁallﬁac Z%f%r%rd 18 'tﬁé t]eal d.€a Bap o0& af {h@ttoq'gf @lﬁ Yapar riser

e) Isp st ween the support grates
cewrastcthe diptighteralls, ‘e;hiplp are pgfmated mcrbmammr rigingiin terexchange

bRl o 1528 0Bl 85 ALy S0 pS b lbonunue
rigiRg higyvg el T@cﬂvanwamﬂemaleme layer pbpagkingel®. ed to the inner

wal | by connecting neans 26. [0046] Included in the

(00411 e Asshawp dpbigure Eemostof thediquidmassikg thredgh thetldyer af packing 12

ré(%é Jjowﬁr‘;r‘ﬁf? hztﬁe obarﬁ%retarkﬁ)o\(/é% pléfesﬁ) ”&% eVeRkR s'ﬁ%g/}’}én the

apes or e vapor riser s as S ace
sgtmﬁaticulmsirgmn wamef $& Howit daveddave albeg mean@ermus Af thep

ofeie oRfink T Mo 16 UARads! o e qpBBRGENSS Y hg P
[6@?; e?ﬁﬁ%\{}gﬁnoﬁ(ﬂf YHEY ﬂ)dwﬁeg gzii hé‘@ov‘nﬂ%rﬁ F0R ol the F)raémg, a portion

' ] e aper ur es and lnue risrn
outhRadescendiny dauid flis pndhe eaps 2eofi the sapafrispescd. rfggure 3 illustrates

ohEO oSy BANR o 4 e 3o i ¥ S

dt:\mmargl_ly tolike plp@n %iwa_m annthep _wanaélomavhemm\ﬁap is mcthe form
oFAENTP A SRR TP Cob P Vgl p2°TFo Rt Btecod i e
ckarriehmgy flowlfiamoneionpaih ghdsof the chanrietistopdifie vapor sigpnF t
d%ﬁ\k&rﬁ &@ne IQ%A'@ RN IeH‘i’ﬁ‘ I}ecgrtlxgm ‘?eédlggweqhémh&g may be

rains |'s on
omesw@e}ﬁ theeap angumelarfsefor gawmlttlng ligeig $roputhefcap tethe plate
b¥ARor risers 20. Figure 3 illustrates 15 one

vari ation where the cap has extensions 32 angl ed

@E"‘@ﬁg Inétﬂd @Sﬁéc‘?&} i fhgbﬁlﬁeq@ww ifed f‘? %hﬁe Ellaf’et @ownward in

ows ano rration ere e ca
tfteh@(ch@mgﬂ cajima 1dh kigwes 2land |mer@p‘ér€@uou;sawerau@nbg¢1ments having

&ﬁb@gr}ﬁéar}e%é Sccath |.%A;ﬁ%{w,ﬁq Ldf.s t e%tetdnﬁ aﬁfgﬂ{ﬁﬁg shown)

ow fromon anne
Ov@pﬂ)dlsﬁrlbg@r below (dehvahamny t o the pl ate 18 Per sons
skilled in the art will recognize that there may be 20
[Q0SAEr Inshigpies?, difte iquwid tews Wraitharensofitbe tray 48 antl falisrigfo downcomer

28] RHidnE SRMRD R8hE aR WitPrekBgniRd %Fother variations are possible with

respect to the size, shape, location, arrangement, and number of the downcomers.

[0051] As shown in the embodiment illustrated in Figure 5, a channel 36 extending
across the cross-sectional area of the exchange column 14 receives liquid flowing from
the plates 18 on both sides of the channel. One or more downcomers 38 receive the
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bel ow. [0049] The liquid collected on the plate 18 is
transmtted fromthe plate downward in the exchange
colum 14. Figure 2 and Figures 5-7 show severa
enbodi nents having various nmeans for acconplishing
this. The liquid is then directed to a sunp (not
shown) 25 or to a distributor below (not shown).
lipoosollectad iRithrickardel 3thand trgngneit thabligslid dowswaidin thedexehange
cbﬂﬁ]tray 18 and falls into downconer 28. Persons

Ted inthe art will recogni ze that other

[(Y%rzgatlﬁ ﬁ'@ @%dﬁrﬂgﬁﬁl'lﬁltrgtew if F’lgu'?@g pﬁ% uﬁ’art:;?ﬁ?%d &fannel (gutter) 46

arran
reimmesdhec@lecte[d(mﬁm]from tlwl*tcauﬁ 1i8n Tﬂhétqgﬂtj@@ﬂlmn the annular-shaped

ch%n%? st n%%t'teﬂ:l &:dv\g\ ‘?d ﬁ'iro hcm%kne:?%4§ébﬁweﬁgat %Q |0us

S, ona area o e cal
ldbdtlolmc as \sbswh |rqlE|gdref6 ofviefagalbly ahe atindapshaped cmanrm lsbmnhnuous

<388 oA HBAPE s WSy Re PRIE EHHERTE AT Fe o5 ogm
Figusen 8 miHowiehiert, peisqos ekilimin e drt will tehegrézecthahtye anouolacahaped
ch%rgn?ﬁ% ?éé]ﬂéj geaceogﬁﬁ%%ugq{b% ad}@f:gﬁtttﬁ%&nﬁg; Vérgl(legfv tgg ?ﬂ%ng@%olumn and
tha)lvbamlsetdhdan axcangelﬁleomareeo‘smugzs 18. The liquid

received in the annul ar-shaped 5 channel is
[005:&13 rFugUred stiows aacttiet possibighadangeowent oEmalipleadiannels 88 and

Brofdh3p oFREM AR Ty ol o Belaictt difransmitig e fauic
dewdwant |a¢lm10xdhlaeg@eolumat1erthmiugh fhee dowreomeas.| Figiret thshows two

SRAFAERER RO oo 3 OB o BLES B A st

fmnmlmbailamétalpm‘dhe ekaangé coleech. rRErsdns akcblad imie st withrecognize,

?ecreﬂrvaf bGy SEREPiiemdinaff RORTAR G o5c5)
% i plhg d@ﬁ/ﬁﬁ'ﬁ@?&%ﬁ gﬁﬁuolggg@ i%r?éfgﬂ%gp?@mlgggtewvas cdrcular

chndpitsposivibhed dete trapbdre Qrmvm&etmmm tor tha sliiEn étemnaf thehexchange

clafgﬂ\m 1d4. quv\@@\i\g? Jgerr%@n;té?(ﬁlg %lﬁ?% 12%4114’('? ann c{o'ilr?ers may

cofer apar

haGe hirer nigapegLeall/ad begositionad altitiodr Imaélopsar allel to and
equidistant 15 fromthe di aneter of the exchange

[@e85) mAlsRPér thermsefsiced emtbodimanhahaplatesi 18 aredntegratadeyith the support

r jat
SRFAE Y80 o B PR B FRERIENI PR 2008, e
designslafé ppssiblel Foresxamples thegplate(x) snayi recednaected (tmdthlet glongated

0 r

ngqc@?é% g%?)g?@c{ \Himg &%ﬁéﬁ) %cﬁmm 4, \% E& e%ﬂgét%dtnlihqnbers extend
uplvatd feahitime plae(gitd ownéar the botipm znétl"lehauertoh paazlmm citareorss skilled in
tREHrt will recognize that various other arrangements are possible, including various
combinations (e.g., some elongated members provide structural support, while other
elongated members do not provide structural support).

[0056] By integrating the liquid collector with the support grates (and/or other
members), the column height taken up by the apparatus is less than the height taken up
by that of prior art liquid collectors, and the relative cost of the equipment is less. The
net result of a shorter exchange column results in less cost for fabrication, transportation,
installation, and operation of the column. In addition to being less expensive and easier

-10 -



20 have ot her shapes and/or be positioned at other

| ocations. [0055] Also, in the preferred enbodi nent,
the plates 18 are integrated with the support grates
16, which provide structural support for the |ayer of
packi ng 12. However, other designs are possible. For
exanpl e, the Iates be connected to other

t@fa@ﬂg@t@etae ligeigseles @r(rgﬁiéélbutovvpmms ©red eRefmRRityeat iy turpdowns
aﬁﬁ ﬂp%ﬁﬁagls%?%ﬁé/:% éﬁqﬁﬁgﬁt{%z‘bgﬂ@?l% éf;&)‘fﬁe{x@giﬁg%"edid?ﬁn used in
aﬁ&@ﬁ&ﬁ@°“ﬁ§ﬂ§®ﬁ@ skilled in the art will recognize.

t hat various other arrangenents are possible,

[00871) udilthguahiiflusitated ashieserbebherenevit refesenre telcsrgiarspgcific

5 H:Fﬁgf?ﬁe?n@ o %@erﬁtlﬁ%h&'i i ne?zléﬁﬁéléés nth"’i*ntlaﬁ‘dé?st tB%Ve I|m|ted to the

ongat ed ne ers do _not provide structural suppo

detadis eovBy anch despribed.n fathes varigus dodisications mawhet matiw the details
RHPERE seSERErahBO0] AT oPHle FRERF 54 wih R (EREMIDfrom the
shigit ghthe ireatiorup by that of prior art liquid
collectors, and the relative cost of the equipnent is
| ess. The net result of a shorter exchange col um
results in |l ess cost for fabrication, transportation,

10 installation, and operation of the colum. In addition
to being | ess expensive and easier -10 to fabricate,
the liquid collector/redistributor provides good
operability at |ow turndowns and operates
satisfactorily across the entire flow regi ne of an
exchange colum used in air separation distillation.
[0057] Although illustrated and described herein with
reference to certain specific 5 enbodinents, the
present invention is nevertheless not intended to be
limted to the details shown and descri bed. Rather,
various nodifications my be made in the details
wi thin the scope and range of equivalents of the
clains and without departing fromthe spirit of the
invention. 10 -11 CLAIMS 1. An apparatus for
collecting and redistributing a flow of a liquid
descendi ng in an exchange col umm having a | ongitudi na
axis and a cross-sectional area, the exchange col um
containing a |layer of packing having a top and a
bottom opposite the 5 top, the bottom of the |ayer of
packi ng extending across at |east a portion of the
cross- sectional area of the exchange col um,
conpri si ng:
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a plurality of horizontally spaced apart | ongitudinal
menbers, including at |east one pair of |ongitudinal
menbers conprising a first |ongitudinal nenber and a
second | ongi tudi nal nenber horizontally spaced apart
fromthe first longitudinal 10 nenber, each

| ongi tudi nal nenber extending across at |east a

portion of the cross-secti@wWMSrea of the exchange
colum and having at |east one inner side, an upper _
end ddj ac &mappasatypior geflesting ard resisibuting gdlon af@ liayiskdescending
: ' t ; DI At

| 81 los B cOBARTL PO BndRRRR) BXE prd e RSecRIR BB, e
esthans cplioki eaptainidg axayen of packing ayinga tapeneia Botigot oprasite the
DB S B2} o POEAA o Horodkif RAB0E p6ol Bt cross
settontl aea of thetdxehdngguialunde Loemdising: i n t he exchange

oo " B9 Raflely 858 e LRI e, g
bei népasbomepaiedf It)mgitu_dhn’al mermberséaeprisingt st longitudinal member and
I it udi . , o
o0y 5 SRR o EREREH e R SSFA 55 Bar 0 RRotuana
| ongimemberataameomgiudinahuiesibet exsending acrospal least seporiion of the
Flul %ro%g-@ggf?c%n%%tlegﬂ{fm t&fchgﬁ e?):c%rﬂn%ﬂg hQGi?Bta?% stdhe inper side,
recei’ve an PafSHi T 4t least & portion of~a SFPeam of

a vapapascenmtadigeant thehmwttoaxafiibe ryecof packing r and aloier snd

| ocat : w.the plate to a second | ocation above
t he Sng%t?%bggpé%pe "riser having a cap vertically

spaced apat teakt ane plate vedicatyspefce apatidropetbkiboatomanf the layer of
5 e R bR B BRL et A B e ot o
t he eachargedohimn, dasplaterteingadapte toaddadt adirsteporticans e flow of
o oy BRLhARq H b 1535 B bR ARED B EM
1, wsecaidnericheppmsité tredirstamel, thedinstregdion thetplatedjeong connected to
e o RS8P Ry 350 DR i R e e
as i medigaionmécteavetheiimet sidlecdithd secada pingdudioal mesraberpard
P S e A L
substtarﬁdeafe_amntainemit@ft lctaka pediondf petrearonf afvapdreascending in the
cpparRetAr Bt b B 8 Bias o Aferong ocgtion above
col | elod platg, tHe vepanrisdr mumgtmmmmoaﬁpspm:edrmbaddﬂohethe battom of
secoq'qe Bacl)crktlr%g? gt I%gsttorl]'\% ufplrigm V9£|| éorﬁ%ekt'eg % 91e plate and projecting
upward above the plate and connecting to the cap, and at least one opening
adapted to transmit at least a portion of the stream of the vapor outward from the
vapor riser.

2. An apparatus as in claim 1, wherein the at least one opening in the vapor

riser comprises at least one aperture in the at least one upright wall of the vapor riser.

3. An apparatus as in claim 1, wherein the cap is adapted to receive a
second portion of the flow of the liquid descending in the exchange column and to deflect
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descending in the exchange colum. 5. An apparatus as

in claiml, wherein at |east one of the first

| ongi tudi nal nenber and the second | ongitudi nal

menber structurally supports at |least a portion of 10

the | ayer of packing. 6. An apparatus as in claiml,

further conprising at |east one transfer channe]

abjeashai Pulptantiabraertien of tha secendrnmionsef toe flow ef the liquid downwardly to
tﬁé&é{%-_secti onal area of the exchange columm, the at

' east one transfer channel adapted to receive and

transmt a flow of at 15 |l east a portion of the liquid

colt eet ed Bnaddafadl ab FASLinPTI W éh She dap (UARBREHSkting

as inclaim erern the dat least one trans o
chhanahatiapted &) edeive and sniret asesentppaitiohefithe flowHf thediaaid
. [ n or equal to an inner
d%géeﬂ%’@gb tﬁéﬁ‘éh@@ﬂ%’ﬁge colum. 20 8. An apparatus
as in claim6, further conprising at |east one conduit

in fluid eall o _ . t
chanisl - (ATCRAREEE: Mot dififoiR ot e6B5dne iné fi30RhAHudinal
regvabdrramdshné seandli@gitudiaaipoembenstakturally sipbbris atdgast a portion of

i quj. d. .f he at | east one transfer channel
o Bk PR

he exchange colum. 25 9. A nethod for
collecting and redistributing a descending flow of a

i qui a ' : [

e ARAPREE BTGl 30 et pPah PR on wanstr
cbanrsd egteoding matosameiast dportign hhihg erasstagetionsd ateai ofitreyexchange
I f i ' t j

oot yf Rt A Aot Rinpfilo Peckile A GRRATA o of o
leest aporimn d3thd lepist calepted ondine of leastienemiss.- sect i onal

area of the exchange columm, conprising the steps of:

i ntroduci ng the descending flow of the liquid into an
upper?7. por tAroappafatus as ireclailvegenecaih timnat leds3 onatraosfecchapnel

e T e

irnet pangetec of Unerexamrgepaiebmus conprising: a plurality

of horizontally spaced apart |ongitudinal nenbers, 5
including at | east one pair of |ongitudinal nenbers

conpré. si nchreagparattis as in claim 6, further comprising at least one conduit in fluid

communication with the at least one transfer channel, the at least one conduit adapted to
receive and transmit at least a portion of the collected liquid from the at least one transfer
channel downward in the exchange column.

9. A methed for collecting and redistributing a descending flow of a liquid
and an ascending flow of a vapor in an exchange column having a longitudinal axis and
a cross-sectional area, the exchange column containing a layer of packing having a top
and a bottom opposite the top, the bottom of the layer of packing extending across at
least a portion of the cross-sectional area of the exchange column, comprising the steps
of:

introducing the descending flow of the liquid into an upper portion of the
exchange column;
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| ongi t udi nal nmenber and a second | ongitudi nal nenber

hori zontally spaced apart fromthe first | ongitudina
menber, each | ongitudinal nenber extending across at

| east a portion of the cross-sectional area of the
exchange colum and having at |east one inner side, an
upper end 10 adj acent the bottom of the |ayer of

packi ng, #nwdacing ke aspeddiop fowiof thet vapor inspe fowed gortign of the

| eas 9%?] I vertically spaced apart fromthe
bott%?(n 0 g?ﬁgbﬂ]nayer of packi ng and extendi ng across

at | east @opitieningwithih théexchapgs colymptancapparayecraprising

s1ene <y i PSS g

a first porti OW O scendi ng
in the exdichntg atdéastone paid ohiwngituglinal friemberseempniainga first

q , ) ’ 'y .
the_pl at o ORI R¢ferbEF & et orgtfu bl o Horontaty
f : rft Ibgrg'pameﬂi ap?rttfrmetﬂtm‘irstanpigimldmatm?mbdr, ]eceadh ingttiménal

ate :
Pongi t ud o8 0 e aing s o JAAREA ppiBSH Bl % REEGHA area of
in fluid tenexchaocge canmwiant hiakiegalt Beet erednnerdqe, ed upper end

t . :

t e vapor coasE AR kh of Ryl R RBM L s TRl 7R BeRosit tre
fibrst Itgganpiagrﬁer‘mielt (ﬁw f/ge Pl ?It e to \6/1i second | ocation

ove
\6/1ert i cal l yIo spf&Egsg?)%er@%ﬁ@ﬁ'ﬁ%h@%ﬁ%ﬁ?gﬁéﬁh@e bottom of the
packi ng, d#yer efysdckingeanapdeyitingvadrdss2i leeshapottied of thet dress-
onnect 1 nget g eharee 2 SR bR inEbBiChgiig acapted to cotec
o ho. VaRaT ot war T O N6 VAR Laer e oo LoETt e o
Che 11 rot 380 BYBH AdPetdrd Bt abPRe kud PRty if refEhd. o irs
pl ate; anendpatir plgtetteigatonhected teethp dmrer sideadf thefest longitudinal
Lo oL YR bR e R sAB Py g e
\z:,tn | east ﬁme c;f\ﬂfqomconﬂmfgjtudjﬁgl rembérhacd as in claim9,

t
erein e a é‘é%%%{) one oFenl n

Compr ses at | EhEeskol Beef Fad? il chifFulf kRl i e pete anc
upri ght waldapteti t¢ hezeiverand transeit at lehdt d fortidn obt bbearaof the vapor
cons "basod BN o4 8% R0l b PHIRIT A RREEL e pe e o
in the excsstged Deblivmakove theplded, thectapat riserdmiing a cap vertically
spaced apart from the bottom of the packing, at least one upright wall
connected to the plate and projecting upward above the plate and
connecting to the cap, and at least one opening adapted to transmit at
least a portion of the stream of the vapor outward from the vapor riser;
collecting the first portion of the flow of the liquid on the plate; and
passing the at least a portion of the stream of the vapor from the lower
portion of the column to the first location below the plate near the at least one
vapor riser.

10. A method as in claim 9, wherein the at least one opening in the vapor riser
comprises at least one aperture in the at least one upright wall of the vapor riser.
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a substantial portion of the second portion of the
flow of the liquid dowwardly to the 5 plate. 12. A
nmethod as in claim9, wherein the cap conprises a
col l ecting channel adapted to receive and collect a
second portion of the flow of the |iquid descending in
the exchange colum. 10 13. A nethod as in claim?9,
wherein at | east one of the first |ongitudinal nenber
and tfe s 4

01?t . g{ﬂ%@gggﬁgh E%EHP I@g#}mg{éﬂﬂﬁ% céf) a#%c?dﬂ)‘i@ ’Joyre elve a second
ppﬂlonzpf the e pidtbe diguid :deecpemdmggn t*@maemmgoiume amdrt@ H@fnlect at least
SUPRBRALS o%&vdf%é‘?etﬁahd BAdh d?ﬂ?eﬁ&v@&st;'@il G8BRANardly to the
extendi ngrJ ACT 0SS At 1 east & portion tﬂe
patess- secti onal area of the exchange colum, the at
| east one transfer channel adapted to receive and
transmt a flow of at |least a portion of the liquid
col | d& ed Aomethre astin icairs O, wherepl theeap anohpeiges a collecting channel
a5 eV A ollpct ool pp3T bt el drfe fid iEscepaing inthe
elxeleptgecotunim.ansf er channel. 15. A net hod as in claim
14, wherein the at |east one transfer channel
i ncl udes an annul ar-shaped channel having an outer
peri Mt er A methadresiin olaire ueheted atrieas? dne ofitee fisgtiongitidinal
bt B PRl HorBe SRR ol & Had porton o
tia @yeoofguaickingn fl ui d comruni cation with the at Ieast
one transfer channel, the at |east one conduit
adapted to receive and transmt at |least 30 a portion
of t hd. coIA methed dsiigelaim By comprisngthelfedtsr steps of:r ansf er

Co the at TTOUBE aheStshR AHSIREHENED B Rapd PERSF o b8 porton
Ioor t |t iob theodrosdisectiondllaeed eidhe |eqcha1hgd|cetlmrb theeat [¢ast bhe tratster

ea . .
o P SRR ARy PR Rl i e
col | @::tladed bnme;aileaead:en?akaité ra:xch t heczﬁt | east one :
17" et g o B TR s s AP RIS pf b0BRrec o the

col | dedst nge platk todtle st leasiudnencarafer channel.

15. A method as in claim 14, wherein the at least one transfer channel
includes an annular-shaped channel having an outer perimeter less than or equal to an
inner perimeter of the exchange column.

16. A method as in claim 14, comprising the further steps of:

providing at least one conduit in fluid communication with the at least one
transfer channel, the at least one conduit adapted to receive and transmit at least
a portion of the collected liquid from the at least one transfer channel downward
in the exchange column;

transmitting to the at ieast one conduit the flow of at least a portion of the
collected liquid distributed to the at least one transfer channel; and
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flow of a Iiquid descending in an exchange col um,
conprising the steps of: providing the exchange col umm
having a | ongitudi nal axis and a cross- sectiona

area, the exchange columm containing a | ayer of

packi ng having a top and a bottom opposite the top,

the bottom of the | ayer of packing extending 10 across

at | east drapsamitiingnindiie atheasions sosdiit atderst apodiwnaff theneollected

exc hgﬁ@? J ég;!'j\}égﬁg'rom meoéfih?df? Gné f}alt&ggr %ﬁﬂ@%@\m%"&mgﬁ exchange

pl ur r1tzontal spaced apar ['ongi tudi n
menbeekimn. ncl udi ng at | east one pair of |ongitudina
menbers conprising a first |ongitudinal nmenber and a
second | ongi tudi nal nenber horizontally spaced apart
fromi¥he fA mstholdorgissentblired ameppgesatus éarchlléaingiand dédistributing a

09 TS REE BRI PR oA oo sl b

hﬁ\é [ ng ﬂ ghmngfmg ?e@ai)dgha:?eohdgm llr:.?nringu|'5||{lacu3rrgitEmiidalaaigisaeqerfehel Cross-
oppoSPrTa e Bxaie sPhut i ine A2 of Alfingilng a oo
From L na. BOr Lo SL L he. b ayer. ol packing aod sxtand: no -

mcr 08&13p o ESTR Boridr By p il b L e BB P
?E) eg Iolf t Ipeovidicd arthe egchamga coluimn pplataibbefinogzerdalyt spaced apart

ct. a first porti.on the flow.of the |iqui

tos c et e EBEARG a® leablie dat b ndtiing! FhinBers

end aodpesing adinst lemyitudipalosémbert drel 4 secohd dordgitudihblenember

first _end t he plate being.connected . to the inper . .

51 o R spRced PO drnre BRGHSETR BRgiteh £o8h Rngiucina

end oderhliee eptentimglaerasy at wases pedioh of theerossrsactisnal aresf of the

the 25 second | ongjtudi nal nmber: and providing,in.

he ExthAnaE COLBITARH Ao e AT RS fingBRde PArCPH: 3t pfigeent the

conmmyotteataf te layériof bhekingd, aind adodepelapdmdstotheagppier end;

and transmt .at | east ortion qf a.stre of .a

vapor  ascartidiep ining fachaclR SREMAIeA Ope BiRIE.Vaichly spaced

| ocatapan froel e boliemif #eclayer ¢ packdogand extandiog acioey et least a

the plate, .the vapor riser 30 havi a cap vertically.

S pac BTt e sia s OhDE s he Frdasie ERRG Hte Midlsiaking

one adppteditd covrlct a dnpertibe df the flolvef thealicRiiddebcending in the

projecting u rd apove th late and connecting.,t

Phe) Exghange FoURT RlR iiaa Bl nd A dpe it 16 drpanLs e frst end.

at | e@stirsbendosfrthé pRitedibeind eortiectzalto die inher siggpot the fitsivungitudinal

fromthe vapar, riser. -16,18. t hod for senbl i ng.

o AL A8 4 pEFoOR not 1 Rifteeing GrnpdadiS P e ice of the

t he fset@id lbogigidinatimeaiberramger and the second

ongi tudi %?éviéﬁ%ethe Sé&éhua%tggrcgluln}/n at least one vapor riser in fluid
communication with the plate and adapted to receive and transmit at least a
portion of a stream of a vapor ascending in the exchange column from a first
location below the plate to a second location above the plate, the vapor riser
having a cap vertically spaced apart from the bottom of the packing, at least one
upright wall connected to the plate and projecting upward above the plate and
connecting to the cap, and at least one opening adapted to transmit at least a
portion of the stream of the vapor outward from the vapor riser.
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supports at least a portion of the |layer of packing. 5

19. A nethod for assenbling an apparatus as in claim

17, conprising the further step of: providing in the
exchange colum at | east one transfer channe

extending across at |east a portion of the

cross sectional area of the exchange colum, the at

| east!8one A MeHWHder a9saMblNG A appasatus @srreleiny 47 amhprein at least

&é%ﬁﬁ{ﬂﬂrsﬁorﬁdlf&\‘i’nﬁf m@Fnbb?éﬁd h@ se&QhoOIBH%F ol F‘fyb%'&structurally

[ ected on eas one
SHERG tscatieast éé@émquﬂge @Vﬁfaﬁ;ﬁ’éﬂaﬂms as in claima19,
conprising the further step of: providing in the
exchange colum at |east one conduit in fluid 15
5  commlfi cath Bathadifer assemiting ameppasatesasamsiaion 1¢campsising the
firier dleplast one conduit adapted to receive and
transmt at |l east a portion of the collected |iquid
from t he psvidieginthe gxchangasblumrcatdenss bneltranstar channel extending

the gxrAaRRasOl Pon 8Pthe tfoss-sectional area of the exchange column, the

at least one transfer channel adapted to receive and transmit a flow of at least a
10 portion of the liquid collected on the at least one plate.

20. A method for assembling an apparatus as in ¢laim 19, comprising the
further step of:

providing in the exchange column at least one conduit in fluid
15 communication with the at least one transfer channel, the at least one conduit
adapted to receive and transmit at least a portion of the collected liquid from the
at least one transfer channel downward in the exchange column.

20
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