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a TITLE OF THE INVENTI ON: DI VI DED WALL EXCHANGE
COLUWN BACKGROUND OF THE | NVENTI ON [ 0001] The present
invention relates to divided wall exchange col ums for
heat and/or mass transfer processes. The invention
has particular application in cryogenic air

separation processes utilizing distillation, although
it also may be used in other heat 5 and/or nmss
transfer processes which use trays and packing (e.qg.,
random or structured packing). [0002] As used herein,
the term "columm"” (or "exchange colum") neans a
distillation or fractionation columm or zone, i.e., a
col um or zone wher BTLERF GHEANVENIEIN:phases are
countercurrently contacted to effect(igfaratlon of a

fluid nmixture, BDINPERWRHL EXCHANGEG t he vapor

and liquid phases on packing elenments or on a series

of wvertically-s acedtrasor a ted within
the colum. [00 QTpFCTdTI%I’PﬁI\?é\éﬁBH{E (or
"section") neans a zone i'n a col um f I I i ng,al l

[00931 t The PEeseRbE¥eriionTPigiesdP dpedeLavana SJ%F heat and/or

maQQir‘éﬁﬁbe)ro@eé&%t WB'IWenﬁ&?ﬁéﬁbrﬁéulmhca@lﬁdm ayogdiic air
Iquid and vapor distributors (discussed

seneé@wrpv%asys utiizinadistiietiamalttengh it glae M de Lﬁsﬁi‘w@sr hgat

and@br AL PR NOBEeREs WhRHRIsRI iy aAd phdiéng @@ Pandomnd structured
configuration used as colum internals to provide

padii®ace for the liquid to allow mass transfer at the
| i quid- vapor interface durlngégou tercurre ; fl ow

[00DFE) (354888 Rerpiy s fega oL geRt'aisttation

or frAHRAAEN hénn BF EoKE, WBSH. cquI'er&Eﬂon Rmakomumm Va;por phases
means packi ng wherein i ndi vi aﬂ@%"{"& not  have

areacmwntezwrmlv Zenigieddp Pﬁ?ﬁtéﬁP%fﬁt'%P Ures BYCLASHBY

corﬁécﬂn@ Ji e GO AR A8 ﬁhmﬂmbld@ﬁerﬂé er ors aBklies of
| Ow structures wit e surface area per unit

ve%allyrﬁ@ap%traﬁ%rm%t&aaw%fe I oMY a col um.
006] "Structured packin acki ng wher

[000RE Y Padarm ot oHaT ot Seetor LToB R &R e fiigg a or
part 8f £ 3fd3s@bBiRn ¢tk b@luﬂhhe Tﬁ@ItcbﬂTﬁr tsotiom of 3t psamwares@ctlon or zone

acki ngs usual I are S:XB i} {9 net al o
engs,4he ﬂ”‘ﬁ@?gl"a d'%‘?/‘étﬂr ||sgus§gp EioWd %Sa?s‘a' yn | ayers

pir ter

100 e R Tn Gk e A Bl B ST i g sizg shave
and dorfiguration used as column internals to provide surface for the liquid to aIIow mass
transfer at the liquid-vapor interface during countercurrent flow of two phases. Two

broad classes of packings are “random” and “structured.”

[0005] “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.

[0006] “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, expahded 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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[0007] In_processes such as distillation or direct
contact cooling, it is advantageous to use structured
packing to pronote heat and mass transfer between
counter-flowng liquid and vapor streans. Structured
packi ng, when conpared wi th random packi ng or trays,
offers the benefits of higher efficiency for heat and
mass transfer with | ower pressure 5 drop. It also has

[o0aTe Ippestiessexbduehmerdistillatioroer difeacantastioealipg.okisragivantageous to

ush SR ARG G AT Bl Ehc g ferlsfer BelvetbcRtor Abwing figuia
ant! lvaporgstreant. sStructured paciind, when cémparso wititrasdorofpackieg or trays,
offglfsxtbg %@igsﬁsg?r ?féa rﬁ:n%ggﬁ Igernatt aH{ hfads 'trggsfgp\nﬁr?ﬁWe?Hé%ure

dromhi It elsa hias enore préMeblefpetfhmancguhareradm @aqlgngvl t h an
ever increasing 10 concentration of the |ess volatile

[000BYP Grgogenid seppratiomof gériy carfied 09 by\sassing diqpideid ryggoiin
ol Ty 55 B S A 0 e

asteraissfitr arbevesdmneading pireestationtnd thesmotsf volqmmrn@owams (e.g.,

g LA TR BB LSS 7 o heggasin
concxti@tion of meaéssp:ommwtcanpmnta‘(elg ,cpxyderand vapor to the
packing is usually made by neans of distributors. A
[000Sdui\Garidus packingsoor, trayl enaydbeeussd tobring thediquisl andrgaggeus phases
t I
of fh% ié’(ﬁ.ﬁg 6{@% \9(2 ?ﬁt tgg'bb(ﬁ]'l\;l)ﬁéh n\L/i'é;Qs t%rngie\‘v g@f(\)l{eté It@%‘?l‘\é&es' The use Qf
patKieg foyldéstiddtionvik lstamdasi practmeeamddnas meaaﬁvaatlaugs Wh@WﬁﬁSUfe

bel ow t he packing, is |ocated below the
droﬁaig%ﬁé'jtaq'\é]o [0011] There are several different types

[O(ﬂ gl 'Iﬂﬂélg)rgée%ttétloh%tf ﬂ&lﬁﬁ%}m 'vgy%r 1§ tﬂésl%@;klngl@héuablm made by means
of dtemt»utcxedAcerwdrdlstmwom thevott mfr@lCMeﬂMﬁg@téfh%w%m substantnally
un#’érﬂ%? wﬁé1 hgﬁigt ig ’IoctaYe:yDer o%fh& ?MH@S W@ﬁe g v&ﬁé\’tcﬁé}hbtﬁbp thtole of

ranches radi ati ng
whichdsnta breateesubistentipliyoenifolrh @'ala(pn'ﬂp\ndp@mp&q packinggistlecated below
th %%AC?(Y}Q he liquid passing fromthe manifold and into
! to be dripped or sprayed 25 onto a packed bed
[OtmioWhtethear@ &@efgl 8@5 epllt‘éﬁé *‘Eﬁﬁd gk¥iplito ﬁaWd in air
ses easi | each"arm Pipe distributors
semaa*eeowerdcesﬁﬁsol Grreotwa aspipe distributar gig |cemas¢%eft%\r'ntﬂf°%mecﬂng
S manifold and
ol RSO RIRR AV Ectingls ot il av
numbeepmrmseqrthrmg:hgp sadiatingutpne thenceptrabpipe.r ]l'gg@;r(ﬁ]amqg@rated to

| auévV tﬁé“ﬁ‘cgf?@é%ss rg;pffr 16 o% +-.QHffc§id LRd W&trﬁ%msris b@%ﬂnﬁi&éd 9"§brayed

ection trou or a si
ontora pagkedibedtislavotherpipe dighjibutor. eb'awardlsqmwn@ Mawm@aﬁéﬁ%?asﬂy in

t
be%%@ﬁ%?h %b% éi8§ﬁb1$?§|5 ac%g ﬁg@iﬁ 6@Fnoé’¥>§;55r5fé""qﬂﬂi collgctor or an

romt W passes upwar
exlestavseurce Inipeldi tq thelwalbat the wolwrt r oughs.
[0012] Trough distributors compromise a collection of interconnecting open troughs
having irrigation holes in the base to feed liquid to the packing below. One or more
upper collection troughs, or a simple pot on top of the lower troughs feeds liquid to the
lower troughs through a series or holes or overflowing notches. Vapor from the packing

below passes upward between the liquid-containing troughs.
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sinplification of a systemof thermally coupled
distillation colums. In divided wall colums, a
dividing wall is located in the interior space of the
col um, such as shown in Figures 1 and 2. Figure 1
illustrates a typical divided wall colum 10 using a
chord wall 12, while Figure 2 illustrates another 5
[0043)i cAbividiedivesicconmnt isdmbtimaipld @ sireplifigatiom of Arayktem m'lahérmally

cotflgd ST e bR el s PG el GoHted i e

lntwldl’ﬂspfabé of mtc@ldnﬁﬁ isath af skowhiarFigurae 1tand 2s Rigure hlellustrates a

el bl el TR oS Rcaror el FE e SR A anginer

typhoet dividesl Weﬂpcdnfmﬁ he using watanhakr palt kinFhédividirg waibgem‘e rally is
é, ‘ iquid distributor. These requirements raise
VeEIGRr ous probl ems whi ch nust be. addressed in the

o857 B o0 3 B TS O PR3t i

théSﬂ:@is” @ithe packinng. urhe)usmftdnebtusecthackmb i elivided whllrr.g)lumn requires’

!Bty b DePSmeROGGt ity BB SRl B B IR B =

liq@id listsRIoe Tlcheéé eémmlntsaaweeenws mniblem_?thwmm rhbst be addressed
i t t

n fherded Fg%?ﬁﬁd?{rari‘ujﬁé’@%eeftﬁ@’e'&vﬁﬂi R or ce Ton the
rote¥ 37 Bl e b I elifnS tle: ebubiEoacu on either sice

of thefdididiagtwall] whigh ngiwteaveidifferénd operatingareseuares laad gempefatures the

sl e B Bl BRO s

diffeeanitiat across thierdividing waib) Tbepmseuretdnféereml sanjexart Qelgnlflcant force

on O b9 BT T B3 R v, nc

'thd%nweraum diferepits chogiveoisatean ngwantet chamgesin aineadlstlllatlon

prchsscl ﬁgllélﬁé{gg‘ég} a@ylgm a@' Vﬁlcfw H'éusggig %ﬁ%ér [éigyy as\?)aﬁefgron{’ gﬁglerma!

redistancedfirsstldtion) betweenthestwbsidest i al |y interfere with the
distillation process. [0017] Another problemis that
[oc1i6d [bm Hmrcazsetof d@eerdwall desigrs trecfooei df fheapressisre difieventigl can be

su?s?g&ga? : En%rl sgarwgfh 95%?%[#55%5 %jrc@ gﬁdﬁgulﬁgﬁd/&r expensive to

- masufactire) eftbndead tonan uﬂmmeptablddessgn thmcblmm arapeavaiiable for

o b o et 1%,

[OtﬂzﬂulA&o r eloé)i d-ﬁ ?s Hﬂ F‘tﬁe' Ip|r|€’>l ér? gé)hd{ ﬁgﬁbtmllk%ﬁdkgs%gﬁ/ to

[Fum I USt rat
design ehmlaycmaf bructp@tigackingldnd/os trays i eilwdmbwwbcqlwmmsagrs in the

caigySt A5G Hahing,Bu s <BBRH afé e eliiBatiBpE ="

[0018¢¢ U.8. Pi"NB! £815,770 (Govind) and U.S. Pat. No. 4,681,661 (Govind) disclose
dual interrelated distillation columns similar to the annular divided wall column iflustrated
in Figure 2 herein. Neither patent addresses the need to increase the strength of the
annular wall.

[0019] U.S. Pat. No. 5,709,780 (Ognisty, et al.) does recognize the need to minimize
mechanical stresses on partition walls in an integrated distillation column having a

-3-
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ton walls in an
integrated distillation colum having a -3
partitioned stripping or absorption section due to a
| arge pressure differential across the partitioning
wal I s. The patent suggests that a curved or angl ed
wal | could be used rather than a substantially planar
wal I, which is preferred for ease of installation. It

paﬂiﬂ&ﬁe@ SEppiRY Sr absdrptidciation dle fta Iafwessune kifferential across the

d t
paoRR3 el o b8 RelR SySdeRE s servesto neled i BUFE upe rather
thanﬂa élhlﬁstm{atly blaﬂﬁfﬁall,%ﬁdh”@ prefért'elcf for éénta” ofsnejgjiatios. It abto
t he ition s_can have am, pate _constr
suggpetE el merGAieH] spreeq aan bF 24Ores08y Dpros SURIEIEH A6 or
hoR@jcorftypélrélnierdentcny of the pamnan wagé ?rf aryy tresfspin thei pairitioned
squ}orge %z:?thlerr@ug%gsts%@tt%elngani %l[s c'agthea&g gtléralnégal éognglwlé‘tlon to
esl@.lbﬁéh an airigap ocallawﬂ osmgaatairﬂcbtwé@w adjacdnt Iayed;d bppdrgnttyno help
svmtha he two walls

mifiaiigs Stpssrs Bopeh aF R a AT SEriAn . The pat ent

BT S S R SRl g

in mbemael@hiyrtwoarbanstmﬂnld gdsyspab@EhZﬁdtwésn thestqusl maunted in a

tongRudBaledbeu 1 Dieuhtea<iBReaie 1 RRelE otk Spaqers inthe ges

spastihdtivesn tHetovooldlistn grRIRAER] inyreat s thef meahahital stabilitye 15
that the chord wall be supported even in cases with

[ooZ1ni mal disgussed, piefsey en dichbreveiitdaalbe sigrifienhgueetotpressure

B A T R T e
that By erasé hall lbbesupﬁmmnl im cagesawitit tintrbalair negressure dlfferentlal
o St 2 RS Kol 36 98 Bl AR oo
thecthiekhesd efithé shédiatn bb indneased] the inabase ihistergthobtained is
rel%tfyg?ycpc&;g‘t ?S?{églaﬁi Eto lglla%fﬁgﬂnﬁgpl\#mt gesrs\r/@?rv\%\é& #lgweotf‘uckn&s of the
chardaugilis fgp dissigigatoahatod tHel cmterolf/all; trere atammpahpemns associated
R R AT e

greater portioreofuby colimararédian si nply increasing the
t hi ckness, such as by using |am nated or honeyconb

[0022] | As disausse Alsovienthergrios art bias attempiedito gveit dhasezpyeblems by
rese s,stjffeners - . :
strsnReRE e tf WA i’ SRY Biogr TR STRRG oMb ridkHess, such as
by naxngﬂmmafeel orariohbynmg’fbh walish sineridtiserding fivsy oi eeert Wging the trays (if ,
er .t hernmm S [
preBgh e stfonath 3 e ioSishin a4 BRifatbd whitPhreldificyh and
experisil® tb ondreifaciyrenalthoagh suctcwalsedalprogidedime behiedit of higher thermal
especially if the ribs nust be attached

res&sh?r&f‘:ﬂt%%&@ "EAY®PI- A so, if ribs 30 are used in a

[002?? ﬁ%?)[l gg%n;ggbwalﬂ@g a“j?g%% g&yaél tQMsUtgebe Jypgnél\r/]ee since weldmg can
distort a flat sheet, especially if the ribs must be attached only to one side. Also, if ribs
are used in a packed column, the ribs may intrude into the structured packing and cause
problems both with the installation of the packing and/or the distillation process. In the
case of a preassembled stack of self-supporting trays being installed in-a column,
strengthening ribs on a dividing wall may intrude into the area where the tray stack is to

-4-
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and/or the distillation process. In the case of ‘a
preassenbl ed stack of self-supporting trays being
installed in a colum, strengthening ribs on a
dividing wall may intrude into the area where the tray
stack is to -4 be installed, |leading to greater
difficulty in installation; additionally, the trays

be m%l/a!reﬂslba@lﬁg té bl%atérlwfflmm?m inbtallatiziny addiiicnally;ithetrays iay rest on
f or  manyuf act ure or tr orta
thelaswtePLie catiraiop i St it 688 S B R tpnpbti a8

- thefdLibd disforted, 4 WelPas cals(prelerns vwﬂa tioedistillationt prokesse a

di vi ded wal | exchange columm utilizing structured ‘
[oma]: kitng deSireaito hade atdivideat wainexdhangeecoldman atilizingradructured packing

e S U1 B LSRR PSPPI R moans

whighrdoaicreagss a kignifibantlidssi is distiidtioapedeasnaned. t 0 have a
di vi ded wal | exchange col um wherein the dividing

[ooa8] | Itiisfurthendedieldito Hhven givivederhltexchardestoiunn phersinuthe dividing
wall s a5l erienge i Stand PEBSIE UieFeritbls i fithinizg

teniperatoey difentisld abosbsheedisitingvgtiheni ng means to
strengthen the dividing wall in a divided wall

[00286F hétrig stilcfakthendeshred ko hm&rs;reagtheniebatéame Ity skeengjhargthe dividing

uf a t ure Y 1 b '
wafl 5% Sieo TR REA S h R LRt P52 esjom
mahofaetwve, amddnstalblwﬂhmﬂleb(cmeu/eangs arekpensedesi gn whi ch
allows for .use of a liquid distributor which is

[00295] attiiy stil)fusthendesved eshaye adivided wafl aschange colup dEsER] which

o . S S0 B St amtacure
T

dnvﬁh@rwalhmrwmmtamme qressdeddiierentiaig end olinimize.the fegueyature
o e HNT I P B et
[oogyg ftid Lhiihe sl todt‘:év'éda‘hai A Rigdd WelPEdchEngé boltifn

er and nore a van a eous resul
which @ﬂ@ﬁcohtesahmy ofghd difficuilties dod dssedvartbam t%pr'mv Sovide

be ra?\g‘?ﬂdé qﬂvﬁntﬁ@%ﬁfs%kﬂ% plant having an inproved

i Vi ange col umm whi ch overcones many of

083 e it 85 o loRe i raREs cbobe aPhpirat lar
havB) Eﬁmmmv@dwam exNAEIgE| c@lw:rpmwtamp Wﬁ@omeém 0 the

diff cﬂM%Q%'nQ %néaﬁv&ﬂa@&g&ﬁ Eﬁorﬁﬁfg dg@vu@@%tt I?a%‘?l’ior@%‘éﬁantageous

proces ut  not |mte
resglts.ogeni ¢ ai r separation processes using

BRIEF SUMMARY OF THE INVENTION

[0031] The present invention is an apparatus used in heat and/or mass transfer
processes, including but not limited to cryogenic air separation processes using
distillation. There are many embodiments of the invention and many variations of those

embodiments.
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distillation. There are many enbodi nents of the

i nvention and many vari ations of those 30

enbodi ments. -5 [0032] A first enbodinment is an

apparatus includi ng an exchange col umm, a dividing

wal |, and at | east one elongated stiffening nmenber.

The exchange columm has a |ongitudinal axis and an

i nner wall spaced apart from and surr-oundi ng the
[0032D g A flrst egﬁ&qdimé:htss alh hppaa’gwsﬁedurmngmn b:ér;hean?e) colapace dividing

etween the | nper Land the | ongltudlna |

walliandi Rt e e pied s o’ e SihaRse fBiidn pds o
Ionbi@@diﬂalfakrssdndsdrdﬁnafwbllasp[&eé@aplarsirda,anﬂ:ﬁrrodthdhhgllﬂ?@ logi tudinal

lnterior space Jnto at | east | I st ngl t.udi n .
ax hgteby e RBR nter sidce oobrasm e Innphwel A Inee ilupina ax
Th@_ﬂﬂ/i(ﬁ'\%ﬂﬁ&ﬁi@ddiéé@@é% it Mabricrspace, dak adistisideendsesesod side, and
e e A

i o Sl i g o i S0 R3S B o

- thel dVIGihg WaillllanGfa $dtBn@ KHRIGSal @pheenad]acuht thesseeondisida df the

@il STAS b She Blioa S oBeE ik STl cpppectes o
thedhivérdi 4l \tee bxchah§®dailimhrand avsycoad bF@ opfositb ¢hd firssénd, the
n e el o

nmbodi t, th d .end. of -
se SR o sreaei o HodeA ey THE oS RRRREH o g v

he dividi lI,.and th d end t
100385 el e el Sreneslinei FeeRand e o satesa
stiffeir?bd%drﬁémbtbﬁis @bﬁﬂp}éﬂtmto th?!ﬁist sitie OF ﬂ&&ﬂ\}'ufilﬁg wadfmtﬂ the second end

enmbodi ment . of the invention inc s.five ele S
of S aT S LS ARG PRl B ARRGHE 05 A AP ORI B 2 e dividing
walpri mary 1 ongi tudi nal axis and an inner wall spaced

apart from and surrounding the primary | ongitudinal

[0034] S A deberndbybbdiment afthé Mveniiar insipde=filecélamentst Tbe first element
wal | .and. the

. inne rimary, | ongi.t udi nal i
s anconanes caldnn hewng ¥ R ngRaie! S on ¥ Lifne Wi spgoed apart
fromh maﬁ@ngghﬁhg tl”(fje_ mpg@?,lodr?aeqiaatféﬂss thefélnyebeimjamirwinlm space
si de an | es. the interiqr _sp into t
petijept tha nefgat and fpriaacionBhfdind sl T8 sePdft Ghmefis'a
dividingy wialMivisich & di@d»dsegmd’_th@ iﬁteﬂm‘shbabe,(rjigas_taét_ifsmide fapdaaesecond side,
| acent tne _seconq sl of _t. Lvi.di,ng_wal l. . .

and EBS BhehisieT Ferck 1P oasLg e lapoly e tGe anstltfhp frstside
of t?é %ﬁfm@giwiam ahdne sb}:dsr&i longituriinial ?pﬁdefddjamatmea;edor!lths‘ide} of the

firs itudipal axis.at,a fir anqgl e ,
aviglig el {1 B lirrent i 2L e AR Bolltnblad e it
Ion};iaxfhﬁal_@bacﬁ antChavirgsla fiest k:ingm:dirhag mg’rsead ai finshttdmfg!ezélatii/e &t the

. longlt n ace ad] acent gn el qw t he 1L .
R oy R AR ST SRR Aiyheg PG B Reg n e
firsplaﬂlbiitumwdn laﬁa@ adjacund ﬁhw ggbwgl_dé fiest |a|gmi of sttucturexbpankihg. The

angle relative to the dividing wall,.the.
seqP B ten T Hcre L3pR pos.f Saodth iyl ¥ FERBfoang anole
reldtiﬁrelttch thef cHiViahglvfuﬂgt'Hewébﬁwd I_o?]gitlminaTheisfhﬁLdg‘atﬁl retatert angle relative
t .| east .one el ongat St i ni n er, A

to it RligotiEia e Bruame e Asafong o REd Hining
mefhblev Aaviagd fidst end connected to the inner wall of the exchange column and a
second end opposite the first end. The second end is connected to the first side of the
dividing wall, and at least a portion of the at least one elongated stiffening member_ is
disposed in the second layer of structured packing and is substantially parallel to the

second longitudinal axis. -
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30 second end opposite the first end. The second end

is connected to the first side of the dividing wall,

and at least a portion of the at |east one el ongated

stiffening nmenber is disposed in the second | ayer of

structured packing and is substantially parallel to

the second longitudinal axis. -6 [0035] In a

vari ation of the second enbodi nent, the rotated an%
[0035] atwatvad4tionl of theasexiohd embedinant.dhe retated @ngletis about 90°. In
and %ng'aérié%quha A Zodgﬁﬁ&HQZd%%ﬁ%b@slt%t@ ;?z%réﬁ‘él écg( ?\Setcr\gdmg wall and
thessﬂfwndﬁmgauditya||caeqspe sdlbstantiatly perptengcwawodhﬁ giviging wall.

[0036] A third enbodi nent of the invention includes
[oasi6} e third pmbodiTiant of thetinvehtierincluges sis elamante b irst element is

rfaf wall shatt apart
an SR HM TR AL b Pk BRG] 505 o o R Bl sp et ap
frotnoary $u1rmund||ngalxe grimaiydongitudinei axis, zthefew kaing AN §erics space
r
be&% Yﬁﬁ#hégg\géggﬁé tﬁ@rlm%??onbﬁ@dlgél aqg Wé\'(;%%ﬁd@bﬁ\%htl isa
divitirgpesiewhich ig tiepeseddn therintepatepachakase first gide anda sgrengside,
an? gagc{?eg éﬁ# ﬁ\‘r?%r or ?Egcedlbw dﬁ‘?ec’qs'i g‘ﬁgéé e‘iUn hg@aelﬁs?ﬁ&? adJQtIchhg e first side
of tiectividiog ofall ahd aoaea:pm! leggitedinal an@peaaiage@htmel s9ReMd side Rhfhe
d [

VGRS fafr HRELY iqie FER St B EPoRinbilfod fokind diposedn th frt
Iongandhnaigspdce; pod baving a fired lcfngnsdmal|a<xr$gattadm$tr¢anglesr,9&é'ée inthe

R Pl s frsF b€ BB Yfesidh infhf °ifirofs nhd fose B8/ B0, The
fougthesi¢raenttis arseCortbigyeras sau@tun‘e@ls@cklnandlspew mﬂg% first mﬂgﬁd'na'
sp% etg% esfu 31 '%z&r?‘ﬁ ?‘:g{.l Perd dﬁtc ﬁth%glﬁg a;&fgglﬁhd‘e%gg\;tt%dﬁréal axis at
a sbtosd alhgig eelatwfe teummd|v|umd~qjlam aegomh ansﬂabpwg greajarcthag 0°
deér%@g g}\ﬁ ﬁjés@%?r?%(ﬁe e é@lﬁ%ﬁfé}%}ﬁ %én‘st bRk @Fdn\:jﬁteﬁ%ﬂff&ﬂng

great ér than

| mem#giré\asmgradlr‘atem’si conesotadotho et all ohthet exebAIo %O'tafm and a

seéoﬁwgfs%naﬂ%g)ggfé%ﬁﬁ%gtdenﬁt ths%Ebﬁ’tﬁnd?éﬁ?ﬁ BoktR¢iditodnd firsBside of the

he 1 nner e exchange colunn
diviting wall.sAtleast acpattioppidhe atleastonte glengatarhstifieR0IaRIBhRY is

dlsgggechﬁ'tﬂgfl&? E@SFéfeﬁQruEﬂl{éJ‘ﬁacfklr{g%nd% gl?oégéntfaw 2fdliel to the second

a portion o east one
|ongimdrgatae<¢ SThief gixth iefegnant ispasleast one peetbeelongated gtiffgning member

hav:ﬁ%’ %rf|r8fent¢5tcrohﬁ£é{é(? t tﬂgﬁﬂeggraﬂ%ggieﬁeéwa e drith bdd a second end

e secon The sixth
opmsmahe fiilst ead, the asctondre@daxemgmnneq:tgﬂ tathedirgiside e the gividing

waﬂe %?ﬁe ast, g @éhlgg o?‘thf ' a[t ?’éas?&ﬂe 89&95‘%@% éthﬁnln@"!ﬁémﬁ@ 13

a secon 03|te th
dlsbosed inghel sea;dml Ia;@a@hd\eawcwdwgawﬁm i euwalﬁtmﬂy P?'faé'?' to the

Se?%%ﬂﬁé utdn\% QXlXI ding 25 wall. At |east a portion of

eas one anot her el ongated stiffening nenber

[Odﬁl G §Q/Qﬁ§t3jon' i tﬁ%ﬁlfﬁ%ﬁ%@fmérﬂyﬁé ﬁ?l‘ea&h&wesélbh@ité'd 8fitfening

ki stanti al second
melrmim;us arth first pesition. and the at Ieast one another elongated stiffening member is
at a second position spaced both honzont.ally and vertically apart from the first position of

the at least one elongated stiffening member.

[0038] A fourth embodiment of the invention includes two elements. The first element
is an exchange column having a longitudinal axis and an inner wall spaced apart from
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[0037] Ina variation of the third enbodi nent, the at
| east one elongated stiffening nenber is at a first
position and the at |east one another el ongated
stiffening nmenber is 30 at a second position spaced
both horizontally and vertically apart fromthe first
position of the at |east one el ongated stiffening
menber. [0038] A fourth enbodi nment of-the invention
andrstirmodading te lehgitusittes axigitherby bemg|aeﬁﬁmrlonsga%mbetween the inner
V! h V\%ﬂ@ Bsedl th |
wq(?l %ﬂg? q%ﬂé&ﬁ%lﬁ A 'I;}%t?efcl)ﬁ’cf‘glbh%ﬂ{ ig dsl\l?ﬁlr wal) ;]s% n the
mtboongsaaueh (1 dandus;g walh inclidgs fosir agp-alements: e'l?hedFStsﬁb'HL%Gmem Isa
g QR H e R st sndfinh RGP oG e BlicPsurta. The
secondsitpeles@ats. a &dvend platejhamgpg/m extprir|sytfage ﬂfdﬁh?n interior surface
Sul: e { EFGH éBfﬁ’\'eéﬁi@t lat
°PR8?/'*%{§‘ argﬁ(ﬂa '%{ nglf‘achréﬁ s%;ag%a;gin [ nngl?é @ﬂ?f Sa‘l{l:fﬂga opposi t piae.
THehthird stkeelesnent ot ledbh end projactionfixadly eanaaeted to egnner surface of
f the s d
g FEZPRAF o ool RehbBd Earblroitho REGHGTRENAR of theysecon
plaip.ad'(ael fayptir subkelementie at leastronewanbties psfectine fixediy @onnected to the

T
apahdrdnn tmtmpéraaue‘aae] df thedipst plite anchepaspd epart igenelly fremihe at least
ontgtﬁq Ptiﬁ}é Iﬁrthesﬁhftﬁ%%b%fdmli&? tﬁ@‘& Eﬂ\rg WaPdiGided e |ﬁ@H6F Q;;/ace into

["feast on€ an roj ection fixed
at tamshe ditst tbrigdudihel space adjecermlhastnmer ape ot the fisgt plaig and'a

soBu) Bralind REERE ARt el oMol Sy ittt detond phite e
[o%%ggj gﬂ]é’w it |'Inln%% ﬁérﬂfulo){s H}tﬂ@fn%m éHhbddfsit. Iﬁ’aﬁe varlaglon at least

I on. our odi ment, the divid
oneadf lthalaMeasi one ipeojectioardndithe peastions @nother pwiestion has adapered
[
N
cohttactivity and at leastra partior bf thi et teeetmm qmat:@n has qr@@rsag]thermal
r
coBR55G1F T o Bk Pl o SOt s
a portipre ot atdeast nde ththezt Idastigne mbc&mtqweheqoa apidiep obthergterior
su?fa&?Bﬁ{hg Fc?ﬁc{ El?fer or ét']??%i ALdRfon'ct 't %tah é?tthé 8AsthePprojection

ron o as a errra
tomhesmpommn of thedhrer suréa;@tof&wqofo'st ml@tﬁ cbm si!lh\eet apothgg\griation, the
I ik iadipiéd to transmit a
at 481 BRI i< e PRL A nad Y oné ABEMEL aMabivd to
vedivatiyhescendingdtuicon, at | east 20 a portion of at Ieast
one of the at |east one projection touches a portio

[0040]t ha fiitm embodiment of the inveption issinsitas &meﬁpwﬂ%emBPd'ﬁient but also
mél@cﬁ-fst at%&? %% Qﬂmﬁgteatstlﬁ glﬁ mi3RiE fePﬁ?] eﬁ@ afir?eh8connected to the

I nner surface of
mnehrewaﬂhofsme prchange cwiumnuanld ajsaconth end eppasitethy fiighend. Yae second

en%tbé r% r{n%@teed% %ee&.héloéhﬁ’aée BPlthi?éitp@Jte 6Pﬁlerl=§<%rﬁ‘* slifasd of the

to transmt a verti cal
seaelmdapkalmg fluid. 25 [0040] A fifth enbodi rrent of t he

invention is simlar to the fourth enbodi ment but al so .
[0041] A sixth embodiment of the invention includes four elements. The first elemgnt is

an exchange column having a first longitudinal axis and an inner wall spaced apart from
and surrounding the first longitudinal axis, thereby being an interior space between the
inner wall and the first longitudinal axis. The second element is a dividing wall which is
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i ncludes at | east one elongated stiffening nenber
having a first end connected to the inner wall of the
exchange colum and a second end opposite the first
end, the second end being connected to the outer
surface of the first plate or the exterior surface of
the second plate. 30 [0041 ] A sixth enbodinent of

the invention includes four elenents.- The fi
disgiosae i thiedntetier specRatRge 6! sidmanta paepnd side apd divides the interior

sk, Ry R Al et o gt

- a w@png lcmntuﬁm@lrsp@pe gglacentiee areond sie of thendiyidipg wa

e|€gﬂ dé ESdyer Qr&"v% ihcﬂgé gispdded ||$ﬁfe(¥ﬁ§l I@ﬂ@tﬁﬂlﬁbl dpacé, the layer

IS osed |n em:ﬁirlor

of spa@tcredmk@gfhar/@g es$as=@n@mg&1%r@é axig- J ha dourthRlerenliig &s
dlétP&ggP%gééé?ﬁ theslagéreof s Quidl a@ﬁﬁg aﬁd Eh\hﬁé ai |@a§1lohad|ur¢al

acent first si di vi

dl&iﬂ@@t@@rdﬂlcewgiapt@du ta slistripteat Iaaﬁt &d@ﬁtor‘t‘?ﬁ @%fé&%ffamsthﬁ a'St”bUtOF
to ﬂ{ 2% &'s‘l’ k!jrtg e f%lm Jlé{rlﬁ.lltﬁglﬁir%ucb $ad aHFinﬂonQ’&udmal

ure pac 'sposed int | ongi t udi nal

axsrmetbetanﬂhlé/ waigiéel to medrstﬂdemitﬂnﬁ duidipgcralindn fasbAg egrbodiment,
the §& M bul’?dg gijéoﬂé‘bf t%'l ef ghﬁrtfcﬁh'é& Pa&&rﬁﬁ@ At afh &n 8 relative to

drs adj acent th ructured pac 8
thexdliriding,/waly the an@abemcrgéeafter an aacptgtof’ @Bﬁiqsﬁéh‘ﬂb@)?%g

adapted to distribute at |east a portion of the i d
[0042]m These aressevieral variations of te sidly embgdiment. u'@tqmeé’a"atm the

anp%qg'b'%ﬂfv Phafbofuk Yhdarf %Mu‘t B 11A G VARMAICS th Yafation] the angle is
ongi t nal  axis substantially parallel to the first
abolitie5°ef the dividing wall. In the sixth enmbodinent, 10

t he second | ongitudinal axis of the |ayer of

~Structured packing is at an angle relative to the

dividing wall, the angle bein greater

and | eBBIRTRRSQRETICIOF 3 é%éﬂﬁgé@%{ nds

variations of the sixth enbodi rrent a tg varl o&‘h
[0943] %n@em@nm&lﬂ%éﬂsqx@sqlbywmﬂaxacm gviBge er?{'cg tothe
ac&&hBﬁ@‘m%E s. WAkhighi on, the angle is about 45. 15

F SCRI TI ON OF SEVERAL VI EWs OF THE DRAW NGS

[oMlQ43=}|gJ.Jge| 1b RAVAbnalic Wabtanb BustRang aeidr Byt dividedokall column using

exanp reference to the acconpanying draw ngs,
a‘Fh‘PrWaﬁh [0044] Figure 1 is a schematic diagram

illustrating rior. art diyided wall_colu I 2
[0048] JFigurRe | 1§ a 9[089;115 ic plqag[ﬁnyllgstrabtmg agew‘ghggqrcartﬁ‘ \ég?%}%aﬁ column
us|ﬂg|éh$5ﬁ,ﬂj}ér%uanot her prior art divided wall colum

using an annular wall; [0046] Figure 3 is a schenmatic

[004630 el d ig Bt SoAbmatc aagfzmb mdétrating adfentbuelimere b tie present
invention using tie bars or other stiffening members;

[0047] Figure 4 is a schematic diagram illustrating another embodiment of the present

invention using tie bars or other stiffening members;

[0048] Figure 5 is a schematic diagram illustrating a typical column containing

structured packing segmentsi

[0049] Figure 6 is a schematic diagram illustrating a typical column containing

structured packing segments utilizing shims;
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invention using tie bars or other stiffening nmenbers;

25 [0047] Figure 4 is a schematic diagramillustrating

anot her enbodi nent of the present invention using tie

bars or other stiffening nenbers; [0048] Figure 5 is a
schematic diagramillustrating a typical colum -
containing structured packing segnents; [0049] Figure

6 is a schematic diagramillustrating a typical colum

[0050} aFigures 7 Bloughr 1canarsebiemativkdiagragedgivstratingan ¢embogigient of the

eraragoavetion PRBE s PRk SEding sulEHE fetiber] f st ddkitions within
severe ieyleonofustiucturéd padiingsin (a{]r_epedtiag ssqﬁlelfrfclerﬂ.rﬁg &ré?bbé layers of
oy TSRS Ay LD several Tavers of

0B SEol AL £ G IBEFAER ALk Py 00w
arothsrassbatirnentaide pleserttineintion asinginteragigrojeetions in a dou%le-wall

enbo nt. .o pr . [ ;
oL FEheOng Vi R EM L b S ey AR B thermati
disgram ilusteatidg ai ctess-sextibnal planwiew ahtthisrérghadimentA is a
- schematic diagramillustrating a cross-sectional plan
[0052)w Biguteni Zisentnhematio tiagid0 SiREtratingur erogspseational elevation view of

B oA 38 b RO B0 ARGl  coutiewa
desigrsfenthei dividingivaall in aididadwall cedimmprasiddtgureri@Aiisa gchematic

iR it <A EhgPhel PR i b RdmbR 2 o o
Db 23 S gl Bsteone dovatn

 vigvsigt twosothén arsbediments of thespresant invention simdardeithese showRsn

. f . X i . .
Figirs 3, R BRI R Corls bikmBaZERh AR} G ol the
matedalsrhavingta theemalrcondualivitydifferent that élm th\legpalmedwvtmf the plate
mw@é&{ﬁglrpﬁgpawng%&%\?ftgﬁeg% gonductivity different than

con of the plate to which the

[0%& Zlfi (1S 3! ﬂiﬁ&ﬁ%heﬁ\gﬁ? %lggr%ﬂs iMse4tiRS crb3$s8&fdnal plan

schemati ¢ di agrans | ratin

viewsekthe dwe eorhadimenimshowreind-igires A8 andd4enbodi nment s

shown in Figures 13 and 14; 20 [0055] Figure 15 is a .
[0855Fieniglte t iagr sorematic diageam Hlystiating# WaicalRackedicelymnhiaving a
. . . . I ™ ° L@
iafJE38 ot i 1o BRI B PO Dy Bl Rt the
shegtst ¢fdhe structungdeackingki ng; [0056] Figure 16 is a

schematic diagramillustrating a typical design of a
[0p56)ui Kigptepts is@ sahemetie diagrasy ilusteating G tyaicali desigd pf gdiapid pipe

diSIAbUABP rd Wb A fbr St GG S WaR cHRMK HALINGtrABRIred SERKRG on one side of

the divided wall; and

[0057] Figure 17 is a schematic diagram illustrating another embodiment of the present
invention wherein the design of the distributor is less complex (than the distributor design
in Figure 16) because the top layer of the structured packing has been oriented at a 45°

angle relative to the dividing wall of the divided wall column.
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25 the divided wall; and [0057] Figure 17 is a

schematic diagramillustrating anot her enbodi nent of

the present invention wherein the design of the

di stributor is less conplex (than the distributor

design in Figure 16) because the top | ayer of the

structured packing has been oriented at a 45 angle

relative to the dividing wall of the divided wall

col um. 30 - IDEDHLEDUFESCHEIRDNTORINHEANYENTINENTI ON

[ 0058] The present invention is discussed herein in
[0D58] cTind presentinekntiod dxidiseussed bareindn dre exttentrbdivided wedr

k
exth&ee?cﬂ%rﬁb%l z%&) {oﬁ %&%\%éérat@ﬁér%@?%ﬁ 'rﬁ’l\c/ets%ﬂs gﬁué@;@ t@éé Srt will
readgrize; ddwenerp that thepinverdios esayire iizedie otiferdregegaes Waich use
I 059] | d t
d'wﬁgﬂ%ﬁgx%?a@?‘%%' WP Backi ng i 5 most. of ten Leed as the
f
08543 [t %és}’ggﬁ s‘ebéx'&%ﬁplaﬂ%" E{F&ctur%hﬁoggtge .ﬁf&?gg@r\ﬂsed as the
praﬁmieldcmassdrm\sfdiaﬂevsemlthapm treyst ey still ke usp@luq gpegific
oL ETY S B f e Soplot tatong may

e us
bediseiddomenensitie of fheaddingwall ewtiledrayesre asecen trcnaigide of the

di 8i|n§m}allzo using the present invention is shown in

re 3 where one end of a stiffening nenber 22, such

[Oﬁﬁ%]acfghg e%rodlrﬁ%ﬁ oF QR E?&'Faﬁﬁedkelymﬁzg % th\é’%'rése%ﬂm%ntlon is

er e feni ng
shiowndo rigace 8avhtese phe eud of alstiffening member 22, Such F%ﬁ f'?ﬂ?é‘r is

co%hgbtgh rt’?th‘@ther \M%Iréﬁ 6frlﬁé‘ c&ﬂﬁnijﬂdftﬁ@ Big@g eﬂ@oﬁﬁ@’%@ﬁemng member |
I gu may

be used for

is conseged odbe dl\/[d]nigswpll m to slifienitieg ﬁlnghr\ggmjle rMorg ghanseneystiffening
mgr%P%:} %6‘5) AR afP b §h6{l§:‘?&7ﬁﬁu % Fhay/ e%eefforttﬁi@ pu?Bo‘ébd' ng
en 1t tructure

packi ng (‘not

Y
dividingfwall26 t0|slt|ffel$tt whies @truotumwmg (netrshown) isyised A5 Hip mass

trﬁ{sﬁar%{%@@e %ﬂ b%%sﬁég ftﬂg df\}%ddt;o‘fdnqﬁ ey rlatte@ril‘iI F?gQre 4. If, as
re not shown use he ot her
illsitraiggd mrFegure BeterSe@”@t shavn) @ee useshorpene §'ﬁ% 0%&*\?@\@1?91 yall and
st%gjﬁgcﬁ éaé&%@wo?ﬁh&vﬂ@l@ Béébcéﬁjfh%gthﬁ’é}%'ﬂen theitA& prefdtfed position of

own I n gure 3
th{a stitajing-mgmbers22 sl ansthe stroeturec W@&S!%ﬁhﬁﬁghi gide of the column,

uctured packing segnments 30 nade from
IVIlﬁ F;t?dré?zets of packing. In order to nmake

[Obé’%t alhéﬁ#e' é’ﬂu&fat&g‘ﬁ t@i% EélHHﬁdi 0 contdank | ‘sfﬂ@ct@r@ﬁ'p@bkmg segments
ums, it Is confron to nmake

3Q mqde from |pd|yidugbsheets of packmg in order to make installation of the structured

packing easier, especially in large columns, it is common to make each layer of packing

in segments.

[0063] On occasion, shims 32 may be placed between each segment of packing, as
shown in Figure 6, to make sure that the structured packing is positioned centrally within
the column 10, thus leaving approximately equal gaps around the column circumference
between the edge of the packing and the inner wall of the column. Shims also are
sometimes used to ensure tightness of fit of the segments of packing by comp'ensating
for differences in tolerances. Sometimes the shims run paralilel to the packing elements,
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in segnents. [0063] On occasion, shins 32 may be
pl aced between each segnent of packing, as shown in
Figure 6, to nake sure that the structured packing is
positioned centrally within the colum 10, thus
| eavi ng approxi mately equal gaps around the col um
ci rcunference 30 between the edge of the packing and
the inner wall of the colum. Shins also are
asshain betheusngitudinabstams S2tin igurees, sandfsofrietimet ottee shims (not

SR Ipy B 8RR, i porpE IR R e Somat e I iR B
sqgankitang el enents, -11 as shown by the Iong|tud| nal
shinms 32 in Figure 6, and sonetines other shinms (not

(08646} TonsEmjulentlly, ithere oftbm issextraumatpial (fe.gd ineddipplated intparallel with
thggﬁggtgtbé;d tck nB ﬁggﬁgﬁ&q\{o %rs] %Qo%r? E?ﬁwﬂ nlgte%lh% aﬁ%rgmé 32 in Figure 6.
Theeéfats, tipd atuf’ednngnnaabeﬂsl&l (ewy. ttie-bps)tused i t‘neqiresemdmventlon may

o RO s SRRt e S‘f’?ﬁ%f%?%?%paﬁw BATppdRr Agviar o the
Iomgmidmais siths(32 @owntm Eiduee 6 withsetdndutinghenyfurtiserreffects beyond the
copfhiR Blatestp Ry T Aenilitdl 28F T ar to the -

o0 riliRl. fd M fatioes £ iR o Birbotiad i layerto taver
withirf e packeddivided lall ekehange coluam. oﬁn exagtiplerof th if 006%Hatedrin
s 7k TE: 54 SRR IROFEL By, I AURIPE enoors 22
(egx diecheage) arelinstaggdved eositiphsewitin sevesalilsydrs biisttuchired packing 40 in

a Héhven sequ%B{:eo t’eﬁg ,?t?,f(# gtg,)t?q égﬁnbodlg{r%%tcﬂ%%d ég&ng within the

cotuman, kaanlm)strateel |n ﬁugmmg Gyped) fagure isqtype\B) Figarese{tgpeaC), and

Flélﬁéqéﬁggf (Dé Bth%a%kaﬁfﬂtolg%r'g§ p?qé{}ﬁl g %6? Ha%eatmg sequence
(AsBr (D,chparedah'aedksm thattthe elenients of the packing msone layer are at a 90°
t B).. .
ol B0 81 ki PPy R P S iz
the amglameqfdmworhemmglsoﬂfernmnl@mg in the repeating
sequence (A B, C, D) are aligned such that the

(00863 nenFiguné 71 the spaetklohg/per‘fAbpmldr@m ararsgbstantallg@arallel to the

dl\/gcﬁr?é a(ﬁj 5%3 ntr%'% Zwe&tﬂ?)ti%qf ﬁgfﬁg er Of p,a}ﬁi]@ lﬁ%d n& ﬁ@?ﬁgyls atan

angle of 90 (/angleepartdineiar ttd thre d)@d)wg %III O'U&ﬁﬂmeﬁt hayer glpaekihg, type “C,”

o SRS Byl B R S A3, R clomars

of ﬂnadkwen A" packing angl ype "B’ packnth slbpatrediffemanlgamenss asishown in

Flggﬁesa?do\ afid %!L\I?F@ u%ﬁ élguﬁ may r'0238$ es%gnlg lg%roha%e fgngréh Ia&er of packing

is tyge §Dl’b&t&@ﬁl(n &) perpgratiallardd theodividimgdiall) cisngihowal ih Figuse 10.
shown in Figure 9. However the elenents of the type
[006Z] FTheleinmypdimenttshpwn IrCFigpeeski-n@) illastoqies the répédtingessjuence A, B,

C, Bi, 5%%&118&:%’ wiich ﬁ\%?% rieBeated down through the column. Layer types A
(Figure 7) and C (Figure 9) differ in that the structured packing elements 40 lying against
the dividing wall 26 are oriented in different directions, although this may not necessarily
be so. Layer types B (Figure 8) and D (Figure 9) differ in that the location of the
stiftening members 22 are staggered, although this may not necessarily be so.
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25 Figures 7A and 9A, although this may not

necessarily be so. The fourth [ayer of packing is

type "D' at 90 (i.e., perpendicular to the dividing

wal ), as shown in Figure 10. [0067] The enbodi nent

shown in Figures 7-10 illustrates the repeating

sequence A, B, C D, a sequence which may be repeated

down t hrough the colum. Layer types A (Figure 7) and
[066&]Fi SincetHd) sltlﬂfeﬁhgrmérﬂbérb ap gbbﬁnggh‘rwgdhﬂefgmqntsloﬁistrgctured

el ements 4 [ ng agai_nst t he di vidi e ..
Pk inEACe 5o Fhows I 0 edctth pisiot SR barfiaf i shims
SZlgpicaI@Ciﬁsgﬁdagi} fb?owrb_ﬁn Egt;relayﬁ”strfyspieg _n&Mﬁrg Qﬁ ba®) lithedr bo
. Lgur iffer in that t ocatjon, o
imbepiffie HpshifasEles patomiance oL Mt BAPEH ekl bayRrg iy
coRfpardisie @Rpat ictaatdrbbysthe prdsbnc®068ije &i mor dhives.sti f feni ng .

menbers 22 passing through segnments of structured
[0p68]Ki Additidhal ambsdiments of the gresest iBvention Afk illastetetin Figures 11-14

igni fi ly diff t th th hi ' )
o 14E” Bhedh Ao inBtiea e b pEBoyrd Mirreifeisibp SRpiban
tempemtlretdiffereride auvoss thp aidAdingwalenakirgsit heaassaryito provide some
fol3s BB dosaaes Beteal dif Bip ViR 4 rRCenE Sl pitve) as oxra
striegh. higway (OGS s waald bie ao erlake whe dr thendtseradf thehdividing walls out
oty istpqel il 5 e e SLonmatiEni Sowalen L Faiie bad Kpiopioms
withheglidingtwe dﬁfegér:lt}‘ri\aIGMI_s tdgetheer Such probleifscmaybe awaided by using
t he di vi di ng. wa maki ng i ce 0. D
g B ilevellBEiorehpunTE igths Helhass TP sr uRER Hld s B
strehgthcind tHemgnl vedistadse whild caasing dniyeschie sinoe fogslof caamn area.
way to do this would be to make one or the other of

[0070] dAwskbwrginvRigures dt14 apll 1a Arba/e theatwonplaties €52, Sdtorming the
ol BNl aRe AL e B e b Wl Eoh §REh bfine facing sides
of gag%}ateer .Ea|8b ggbgqlacrtrr?hlslﬁgmrf?%edléle 039 plsacﬂ@,cbubyoube npposingeplate.

oubl e- wa - A '
HQWAYBR B BlAteriDas BB Kol whik rhdlidh Pediacsd Matngbgs o0
pwjg%ﬂ%\scm;si;agga\;lnm?%crgmeﬁfxﬁmgi ?Iatss chfelprz'l_eoﬁumsaurdarab!lﬁare
nofifarta btSmay B Vetali Ml hiebflar g e ehickudndSnbuf atlow he
fres(eritgnemdpexitjof gas oneapob 6etween thevepptsihgoplateash asfto elirsinate

facing.sides of the plate .rfgat%h projection is
ProIR Bt Ees SrrTeeveRt e iR he opposi ng plate.
er., the.pl

o g TiererbBychsVoBrae T By 52 il fortat pfy45Eh plate 54, and the
prajetticmis| (§6,1580cdn plate Bpgharidgotidbudhadate B2eapshgwetby thesgaps
oo Bl AR LR i £ ol VEF 0 Fragpons

act aebafflegeniaintizing sodvezxion cafrerga and transfpoingtheatdeem onb glate to the

opPPQSiN |l ates so as.tqQ elimna r .
oty fabE BeBe" St Feshlingde ieutfolbftichs Br iy B pleigs (g i@
sitpatminaeharetise ¢ividingS@al) distortp skdhely mabrs ltvar ekpeotedizluringnmanufacture

%uch I atF 4, and tthh‘? .
or Wheri in bpération), some of the force will be transferred locally from one plate to the
other plate. Even if this happens, the projections are designed to minimize heat transfer.
To allow pressure equalization in such a situation, the projections have a series of

apertures 55 which allow fluid to pass from one side of the projection to the other.
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projections (56, 56') on plate 54 should not touch

pl ate 52, as shown by the gaps 25 between the

projections and the plates in Figures 11-14 and 11 A-1

4A. The projections act as baffles, m nim zing

convection currents and transferring heat from one

plate to the other. If the gap is closed, resulting

in the projections touching the plates (e.g., in a
[owz]uahuomrw esduch meattiraristi rbgtwesh thel twe plates (62 it thg “contacting”

o251 PR BEBS5L85, L AP Wi Bing Pl corac, o

shbwn an F;gufe;sm am14l Alse, aoshdven iBFiguréset3 phchd ¢ (arrgveﬁSAf and 14A),

o BRRR p BAELEBRB BERAP BB Beftons

564 Airhatatialovith 4 IWep tm;rmat ¢omdactivity & laseslemf that pafrt of the ZI’OJ ection 56°
5

g b freditad Y b Bopnate Pk @385 o or der o

[Otﬁﬁﬂ C@BEE %ﬁlﬁgﬂé oz §re\'\$nqn Jeﬂﬁ?ﬂ(i) ]f\g%t t%&n E\SFlélgr%s 15?41)¢ and 11A-

14mgpyrotide aegérabhd\mntagas nFirst, sdtrstamalb;ﬁlaalsump%m bath § SI s of the

F
SobEl BB e )P oo g R B o o
stmcmlredllpédkirrgeand/dwhbe irays. cAlsdibe double-weallwivding wall issimpter and

Ieiso??@%b?rl/% c% V%Bgfaggjgegthgﬁ atl%@nea'iéoa%r H’gfn%y%cﬂné ?f‘éﬁ gagldhﬁﬁmldes good
heabtrandféraresistancd. Eantewalh ottbnntdwblevwallmlvldleg @mﬂ@gntbé manufactured

L e e D B BSEAEE oS o e

rennaim;/apkft Meewdrﬁmdteanafagmtalﬁmos byt \f{lu Istil laaliff%rm ¢%/Slms’éﬁnﬂa"y as
de\%ﬁ%ﬁ’ ?@@%’aﬁg‘gugfto%%%gdc?n aﬁtﬁgg%yo? uhritnb fe o\eraeaseI \(glf e
[Ofﬁ]lgt ?ér%griso rl(IIF Hbeu%? gﬁ #@ngzr 8ﬂﬂ8 lﬁbﬂt?ﬁ Y ﬁl(#ﬁﬁo Walls 50

shewd in FRmisesckpeAand ¢ 1Ad 4daisd may be e:sed] mcunblaatiqmardl ther wall

B ]

m@anelb@zmwhanﬁgw@b 3 anpamadyebe/usdd ihcanjunetipn withmige double wall
t hi h wal | d

G ‘ﬁv%ﬁz%novg%a@&é%%z%p%dd; B-Ffin after i nstal lati on

[Oﬁgl th '4 dg gh%%ﬁr}eg&cagﬁ?%ﬂ% @t éfnlﬁ% sﬂ'éctgt"e% d:fa%ﬂmg

préferabdms fs¢k with adcsubstantialyamifoxm ﬁd(]:ljld ?&}m&grm the gzp tlfg_r a cyllndrlcal
cogﬁﬁp ﬁ AW? grll 3 t@' H%ge %th@iecggnbﬁgpm 'r‘]agEng‘é ﬁé‘ \f/ﬁ%ylé-n%nfold 18
sunkalak shewn mn@ngbequgAanidmmted Htbe memhs pitba liguid gigtributor may be
po%ﬁ Sagé Qﬁg §5° EQdie % éfer dggﬁecﬁédg é;‘?éélhl{i\% tggﬁggﬁ%éls gﬁstructured
paeking 40t on:tiau llxb mam/ave thEOrrlgawrdpﬁt@fwth sewm the packing sheets
whal*e%nhﬁrﬁzlgié géfhg ﬂY Shmanira Q 7"§I]1e Lﬁa abliYo tl’% zﬁﬁﬁtdf )

an exc m con uctured

~ digtrititer tabdughi tbe freatifoldt Fhis artmxgtement anowea mrﬂm ﬁeqslraﬁiurrtgaﬂon of

thé S{?ﬁictal%rdop %kﬁwg %vuthqﬁwd ff?)(/vn?g ﬁgrln r&gé b\cﬁ’éles in the arms of the liquid

distributor.

[0076] In the case of a divided wall column, where the column is divided roughly in half
by a chord wall, the arrangement of the holes in the arms of the liquid distributor must
still be such that the structured packing is properly irrigated. Preferably, in a divided wall
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colum 10, it is comon to have a liquid distributor

wth "arns" 16 fed by a manifold 18 such as shown in

Figure 15. As illustrated, the arns of the liquid

di stributor may be 25 positioned at a 45 angle (or

anot her desired angle) relative to the sheets of

structured packing 40 in order to inprove the

irrigation pattern with respect to the packing sheets
conmhh ehenshiets initihglagersdf skuitturedfpacking inilchaialigngd slittethat the

metdeiil a1 otellcl S Rt O HleBbY HnE BROAD shoets
lyifg eith@dsubsiantiallyi penperidiculdrer phraﬂelttu rth.mlcl*[m@ wialhg Since the section of

peckfihorso Seiel  BR W47 ol 8 et duBE FFetpel i given the

préfetred patking origiteticn, tithe notgdassiblel to stdnpdy cheakertioal idulig distributor so

natiee sovothoinat ety ripub et [P SRoTnLeeett AinoRriByes, The

aritnbate é;rhianamfdlu:ﬂ 8 bﬁtﬂrepemhre@!glqusl dhsmtpuiori would be gamething like that
Pr ef,

I ded 4
shop i Epord 161 Tl riells TR Wl 1o Rl P eate iR g
cobtaadf tihdquidramstibacir sieceathe aims tralst adw ba cofisttustedpauckitgt the rows

of ek a7¥ endlef aft Paie g iafa o el e R Phsat” %1 ne

IS Pl Selert i M ST,
F@J‘raue’ avalts this peoblérh dyorientirigethe dop taaekofrsgu@raﬂpakmarﬁz at some

bl AR PRER b2 R 3171 st o pacns

refarrednd hémth aotypb¢EPaTHS agasdemedrt allows haotragl deaige rof thehlkiquid

Ao R e i Ao OB 4 b taftng et anc
mdriifglt’ €8 dibstarhiatly stesighttsidi perperaidutamdo thietdivitihg widsaggshown in

815 i AR R S B, e o

an&ugbmbh'eéhowrﬁn Figwse 16 byfusingl existing praveq technalody obexisting liquid

oIS BB T Mg AR fnon s may

befusesiavith dtherebésost didtdbutorshincladimgrteugii disidutierst hi s
probl em by orienting the top |ayer of structured
[0QR8]Ki AlthoGgh Hlustated and nigberibeddierais with defesnae ity eertain specific

en}%@plgp?&g tﬁ% pﬁeés‘rzeg lﬁ\-\l;grlgtlsbpj% ég«%ﬁ{g"#g n% |g¥ér?1§e8?&5é Fl%téé to the

detdils ahvewa. Ratine vatiess grodifcatidres tay be maﬁ5 uuitha detailstwithin the

oo H5F Rpoh R GER Bl Bl Ao B e

inwﬂmamght and perpendicular to the dividing wall, as
shown in Figure 17. This elimnates the design and
manuf acturing problens required for the arrangenent
shown in Figure 16 by using existing proven technol ogy
of existing liquid distributor designs. Persons
skilled in the art will recognize that the invention
al so may 20 be used with other types of distributors,
i ncludi ng trough distributors.
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[0078] Although illustrated and described herein with

reference to certain specific enbodinents, the

present invention is neverthel ess not intended to be

limted to the details shown. Rather, various

nodi fications may be made in the details within the

scope and range of equivalents of the clains and

wi t hout departing fromthe spirit of the 25

invention. -15 CLAIMS 1. An apparatus, conprising: an

exchange colum having a primary |ongitudinal axis, an

i nner wall spaced apart fCRAIMS surrounding the

primary | ongitudinal axis, thereby being an interior

space between the inner wall and the prinmary

1IongA5gﬁk9§hs@5m?n$n§ di viding wall disposed in the

interior space, the dividing wall having a first side

and an exehangd celugie haningdi priniry tpngitedingitagisi or space into
ngict ud

f i r Sz?ual“?‘l}xe %vgl srp?iéled g 09 fttgﬁn%nﬁ\isg{rﬁr?xgdﬁl% tg@gégigﬁgl‘i)nélnl%mal axis,

therebg being am aitenimapz&:e :’bé;v&e& e ihinee wablemd i Frimkey ddngithdinal axis;

di viding wall: a first er of st utu.ed Ki.n .
i S pouaimiE it Spispd i ot s apars he Ghiding wR RAviRgs st sie

andyREorf sidd dddiviaRg tRAGIeHDspAsY lnﬂgat%d‘st 4 ﬁFst longitudinal space
| ongitudinal axis at a first angle relative to the

adjgpognigthe §rspside of the slddding wall yad a s¢cogd langitudingl sa%c@leﬂwgent the
Sg&ﬁﬂﬁ&fﬂkhgdﬁhﬁ 4&£ﬁt | ongi tudi nal space adjacent and
Bl ow the Frrs

ayeér of structured packing, the
s econfirst Ayearof csfruemrred &pamm@dxsmed(mrtge 11237 ldngltwdnsaé cpavd, the first

e A PRk ing g R IoT G AN ALt in 1 & Bkt Shelscrela Ve o the

ditidir walgd angle relative to the first | ong| t udi nal
axis; and at | east one elongated stiffening nenber
havi #ggcend layestof éﬁwttersﬁ n@sdq@wms«tdw@ thefist longiydinad spacp e

cgﬁ(cgﬁtac{?lg%efbg\! t e?%iss?r‘ﬁgtﬂged?gglgﬁggﬁ% %etcgnﬁfe Q erf(Jf sithctu ed

e seco el n Irst si
pamkmghnwdgwsebdng lmglithdmaitaximalse@nﬁ anglé ailatdfe to the ditiding wall
| east ngated stiffenin 0
thp S ph g b e meet 100 BRI B D e A PGl axis;
arubstantially parallel to the second |ongitudinal
axis. 2. An apparatus as in claiml, wherein the

r ot At deasteangletongated bte)ﬁﬁqmrwnelsbermvmg diraitend carnerigd & tie dner
i
2L PERF e Pt 814 R0 IR B uRT S0 e e
besxg;mmdedtm'glthejﬂrsnﬂde afxthe dividisgitysll,can idastl d portion of the at least one
elgr(?graPe%ns 1 elgjing1 Enetm er eemgd éll\slrl)o(lleé] fh the Is'e!c'ond layer of structured packing and

being substantially parallel to the second longitudinal axis.
2. An apparatus as in claim 1, wherein the rotated angle is about 90°.
3. An apparatus as in claim 2, wherein the first longitudinal axis is substantially

parallel to the dividing wall and the second longitudinal axis is substantially

perpendicular to the dividing wall.
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.16 4. An apparatus, conprising: an exchange col um
having a primary |ongitudinal axis, an inner wall
spaced apart fromand surrounding the primary
| ongi tudi nal axis, thereby being an interior space
between the inner wall and the primary | ongitudina
axis; a dividing wall disposed in the interior space,
the dividing wall having a first side and a second
side and dividing the interior space into at |least a
first longitudinal space adjacent the first side of

4.t he A Yprhraigs, w@hbrlg;EFj a second | ongi tudi nal space
adj acent the second side of the dividing wall
firstn qxalgﬁénge gplugnhgring aduimsay: lengigudinal 66'§e‘ﬂ‘ lpﬂert‘wil Spaced

r

B A e e TRy tonOFudibdi s RS bl an inerio space

beswéanrthe lrmnIngl argl the primatydongitdingl wiisi ng wal |, the

first er t han O 1
secd n%w%%l)ge\?ams‘?ls& ?{I gltq aerlog S&acﬁgﬂ%dlsvgdz li%\%q‘rflnav1ﬁ%a fifkt side
aridia’ s‘&bodd@itgl dnddllil(ﬁdllhg ﬂmﬂﬁ&rlbﬁép@g\é 1|nt(hz& 1dast Sfirst l@ylglltudhfjal space
structure Jpackin e secon ay tructure
adiacent; the, firsh $ide gt the %yé%a& wall gagp F%&P‘E!ﬂ 55@ lual gpacg adiggesy he
seBOHll §dd &tRd diVRIifOwaIlpe dividing wall, the second angle
being greater than 0 and | ess than 180 at | east one

el orﬂg@ﬂsteldqufﬁfr@qwl’ﬂ@ pankirgedispoasd lnghgﬁlfst loggitudiap! space, the first
lagec% ?gt%c%jreé g ﬁa’x‘/{h & fi r\é\falg%&l;imah 1? %&C %?l%a%gfeqleféﬂve to the

d & secsh
dieidthg voall, g m@ﬁmgmtted]gtgiemérahéﬂ 0°shd $dsdﬁlaﬁf180°he di vi di ng

wal |, at ] east _a portion, of east one
el orfgsrel layqrof gRiciyedrasnking b ﬁ% igit %@@%‘G%‘Wdﬂ’ﬁ’é space below
tht fift lay le1'5‘¢:Yf‘:‘srtruQtfure?lﬁ;fals'l@ﬁ%J RSseR@idla & ok B@uct@%ﬂ Pﬂckmg having a

subst anti al | aral | to the second | ongi tudi nal
segoriddongitvdinal ame@tsat seegmal @gbtrhl@tlveemcth@@v@ngswlf ftleensepend angle
d connected to the inner wal
hﬂ%ﬂ? em&ﬁ% &qmﬂl%%ﬁ%%&%gﬁd a second end opposite the
firs le‘amd)netehﬁgaed: mf@enmg"lderbbermgvmg Brfestteﬁdl cormetted to the inner

e of the d|V|d|ng , at ortio of
W%IL%fS the Sxcbnge colyien i teEPikg ﬁga?%fat %ﬁ%ﬁ*ﬁ &pd

by é&néﬂt&ﬂ@?ﬁ@ﬁﬂsﬂm&@@f thE Gﬁﬂﬂn% WAIE at %stsatﬂo%dﬂﬁﬁ’e at least one
packi ng and bei ng substanti al paral l el to the second

elpngatsdistitfering meriber bedng dispasprpiarthe first layer of strnefived packing and
be:{%e%?gtgntiams g?rtalleletgﬁe 206h l x?% é}%‘j? 4 dSPE eni ng member

ion an one anot her
el orayidasttbns tahcﬁthamlmgawﬂ Rlifféning mainber havingair sy cbmomted to

aced both horizont apd vertical
the fnngs Wﬂggf ‘F‘F 6¥FhaRes 49 m gn %%?g?n%ﬂ@ PP ﬂtjéﬁf‘eﬁrst e oond
endbefnlz@BhMQtdRTBR firstlsde of the dividing wall, at least a portion of the at least
one another elongated stiffening member being disposed in the second layer of structured

packing and being substantially parallel to the second longitudinal axis.

3. An apparatus as in claim 4, wherein the at least one elongated stiffening member
is at a first position and the at least one another elongated stiffening member is at a
second position spaced both horizontally and vertically apart from the first position of the

at least one elongated stiffening member.
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