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8 TITLE OF THE | NVENTI 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 mass
transfer processes which use trays and packing (e.qg.,
random or structured packi ng). (0002] As used herein,

the term"colum” (6fp \y‘ﬁqh MN:) neans a ‘
distillation or frac |onat|on um or zone, i.e., a

col urm or zone Vieigeh Al CERBAARIOERORRES ar e

countercurrently cont acte to e separation of a
fluid m xture, such as by 10 contacting of the vapor

and |iquid phasegapikamekNDIR TREBRLVENTIONN a seri es
vertical ly-spaced trays or plates nounted wi thin

0
[0 E}@‘Q Cf’ﬂlé%?éserﬂt@%roﬂ_ F\'—ﬁat&@fd"ﬂirw@@& Wam e e BOlUL®E for heat and/or

ction means a zone in a col urmflllltg(%’tall or
mmtrar@rer@r@creéggs sBlee ingpntion has @agsHigRAPPIFAROR Pngaenic air

sePQFaItIB @sé’sauﬂllhﬁrﬁlo?itrllétﬁﬁt hlﬂ'fbugﬁ itZRAmaEpe 8séd intdifer heat
S vapor drstributors I scussed bel o
arqdé:ggms, tmsgpr processes whrch use trays and packing (e.g., random ot structured

packing).

[0002] As used herein, the term “column” (or “exchange column”) means a distillation
or fractionation column or zone, f.e., a column or zone where liguid and vapor phases
are countercurrently contacted to effect separation of a fluid mixture, such as by
contacting of the vapor and liquid phases on packing elements or on a series of
vertically-spaced trays or plates mounted within the column.

[0003] The term “column section” {or “section”) means a zone in a column filling all or
part of a cross section of the column. The top or bottom of a particular section or zone

ends at the liquid and vapor distributors (discussed below) respectively.

[0004] The term “packing” means solid or hollow bodies of predetermined size, shape,
and configuration used as column internals to provide surface for the liquid to allow 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 volumne that are loaded at

random into a column.

[0006] “Structured packing” means packing wherein individua! members have specific
orientation retative 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 shest metal, may

be used.



15 [0004] The term "packi ng" neans solid or hollow
bodi es of predeterm ned size, shape, and
configuration used as colum internals to provide
surface for the liquid to all ow mass transfer at the
l'i qui d-vapor interface during countercurrent flow of
two phases. Two broad cl asses of packings are
"random and "structured." [0005] "Random packi ng"
means packi ng wherein individual nmenbers do not have
any 20 particular orientation relative to each other
or to the colum axis. Random packings are snall

hol |l ow structures with large surface area per unit
volume that are | oaded at randominto a col um.

[0006] "Structured packing” nmeans packi ng wherein

i ndi vi dual nenbers have specific orientation relative
to each other and to the columm axis. Structured

packi ngs usually are 25 nmade of thin nmetal foil,
expanded netal, or woven wire screen stacked in |ayers
or as spiral bindings; however, other materials of
construction, such as plain sheet netal, may be used.
-1 [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 streanms. Structured
packi ng, when conpared wi th random packi ng or trays,
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offers the benefits of higher efficiency for heat and
mass transfer with |ower pressure 5 drop. It also has
nore predictable performance than random packi ng.

[ 0008] Cryogenic separation of air is carried out by
passing liquid and vapor in countercurrent contact
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drop is important.

[0010] Initial presentation of liquid and vapor to the packing is usually made by means
of distributors. A ligquid distributor, the role of which is to irrigate the packing substantiaily
uniformly with liquid, is located above the packing, while a vapbr distributor, the role of
which is to create substantially uniform vapor flow below the packing, is located below

the packing.

[0011] There are several different types of liquid distributors typically used in air
separation processes. One type, a pipe distributor, is comptised of an interconnecting
network of closed pipes or ducts, typically comprising a central pipe or manifold and a
number of arms or branches radiating from the central pipe. The arms are perforated to
allow the liquid passing from the manifold and into the arms to be dripped or sprayed
onto a packed bed below the pipe distributor. Upwardly flowing vapor passes easily in
between each arm. Pipe distributors receive liquid from a separate liquid collector or an

external source piped to the wall of the column.

[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 liguid to the
lower troughs through a series or holes or overflowing notches. Vapor from the packing

below passes upward between the liquid-containing troughs.



separation processes. One type, a pipe distributor, is
conprised of an interconnecting network of closed

pi pes or ducts, typically conprising a central pipe or
mani fold and a nunber of arns or branches radiating
fromthe central pipe. The arns are perforated to
allow the liquid passing fromthe manifold and into
the arns to be dripped or sprayed 25 onto a packed bed
bel ow t he pi pe distributor. Upwardly flow ng vapor
passes easily in between each arm Pipe distributors
receive liquid froma separate liquid collector or an
external source piped to the wall of the col um.
[0012] Trough distributors conprom se a collection of
I nterconnecting open troughs having irrigation holes
in the base to feed liquid to the packing bel ow. One
or nore 30 upper collection troughs, or a sinple pot
on top of the |lower troughs feeds liquid to the | ower
troughs through a series or holes or overflow ng

not ches. Vapor fromthe packing bel ow passes upward
bet ween the |iquid-containing troughs. -2 [0013] A
divided wall colum is in principle a sinplification
of a systemof thermally coupled distillation

colums. In divided wall colums, a dividing wall is
| ocated in the interior space of the colum, such as
shown in Figures 1 and 2. Figure 1 illustrates a

typi cal divided wall colum 10 using a chord wall 12,
while Figure 2 illustrates another
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5 typical divided wall colum 10 using an annul ar wal

14. The dividing wall generally is vertical. [0014]

The support of the dividing wall should not interfere

with the installation of either the trays or the

packi ng. The use of structured packing in a divided

wal | colum requires that the L%@ﬂ,djbe Pnif?rn1¥ fed
(08331 fnivideshwelt celwands inREPGPeR FRPRHGRGOD YT ¢ Reie® &t Kermally

cotPidd Qiskidtish sdinimBbt A dividB@ GAI1l ESOkNELBNIdMgIvRISE (ocated in the

serious probl whi ch nust be addressed, i

, SE| Ens 2 3 II_J t he |,
intpeisr gRRce theRIFEB: SHB asrshawpiyBWulRs) 1 and?-uRigure T Westegtes a

tyhiRk! EVAEPWEN cSILRFEl O Wihdh Bt ol 12B&Aild Fighef Eflustrates another
separations occur aon either side

, a ; of the dividin ,
tymigg! diviged wall RalYrmAaARUsing ariar gy 4 i 1hg dg\f'féag Mf@@ge%@"v is
vdrdgper atures, the dividing wall may have to wthstand

a pressure differential and/or a tenperature 15

(o6 4] erentipHoratRsividitg whINRBLIRIGhotHérierd Weth B BtaNl&tion of either
differential can_exert ‘a significant for

thel tay s PhEPRACKINIWTNE HSAGESrysEred RRENLR vigp il SGiumn requires
thgﬁfeﬁahie@!e HESHED & oddiend@blof trandructufed baIKPRIBLHE @se of a

~differential can give rise to an unwanted change |n
lioigedligfrigutor-| BRgssredpFupeys ralkn $REOHE PERIRTRVAID iﬂﬁﬁqée addressed

in e HesidhhsdmaHEtackPe 60MALSH @i Byumase form of ther mal
resi stance (insul ation) between the two sides. 20

[0bPHIL6Forl dkabipe, &RTE 106 dAfetdi® ithswahhsidesdpgifatiohb@cturrobeither side
the pressure differen subst anti al

offha G Wl ST R REE BF SR e PR SikEiemperatures, the
didlbib vl rhayangl/eab vetiBRNE iaeddure differential and/or a temperature
differential across the dividing wall. The pressure differential can exert a significant force
on the dividing wall, which must be countered by the mechanical design of the wall, and
the temperature differential can give rise to an unwanted change in the distillation
process adjacent to the dividing wall, which must be countered by some form of thermal

resistance (insulation} between the two sides.

[0016] In the case of a chord wall design, the force of the pressure differential can be
substantial. Prior art designs for countering such force are difficult and/or expensive to
manufacture, often lead to an unacceptabie loss in the column area available for

distillation, or substantially interfere with the distillation process.

[0017) Ancther problem is that the prior art does not satisfactorily address how to
design the iayout of structured packing and/or trays in divided wall columns or, in the
case of structured packing, how to design and arrange the liquid distributor.

[0018] U.S. Pat. No. 4,615,770 (Govind) and U.S. Pat. No. 4,681,661 (Govind) disclose
dual interrelated distillation columns similar to the annular divided wall column iliustrated
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



manuf acture, often lead to an unacceptable loss in the
colum area available for distillation, or
substantially interfere with the distillation process.
[0017] Another problemis that the prior art does not
satisfactorily address how to 25 design the |ayout of
structured packing and/or trays in divided wall
colums or, in the case of structured packing, howto
design and arrange the liquid distributor. [0018] U. S.
Pat. No. 4,615,770 (Govind) and U.S. Pat. No.
4,681,661 (Govind) disclose dual interrel ated
distillation colums simlar to the annul ar divi ded
wall colum illustrated in Figure 2 herein. Neither
patent addresses the need to increase the strength of
the 30 annular wall. [0019] U S. Pat. No. 5,709, 780
(Qgnisty, et al.) does recognize the need to mnimze
mechani cal stresses on partition walls in an
integrated distillation colum having a -3 partitioned
stripping or absorption section due to a | arge
pressure differential across the partitioning walls.
The patent suggests that a curved or angled wall could
be used rather than a substantially planar wall,
which is preferred for ease of installation. It also
suggests that nechani cal stresses can be addressed by
using a transverse rib or 5 honeyconb type

rei nforcenent of the partition walls or any trays in
the partitioned
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section. It further suggests that the partition walls
can have a |l am nate construction to establish an air
gap or a layer of insulation between adjacent |ayers,
apparently to help mnimze stresses induced by
tenperature differentials. [0020] U S. Pat. No. 5,

785,819 (Kaibel, at al.) discloses a disti |on
PRBIANGA STERIILRTARPSOTYON §e§ion dveda Péars9 Pf%&“ﬁﬁa‘? eqfal gogpss the
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mechanj cal stability LOOZ As dj scussed, the f

orc
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se@tibr. eft AiMheRbuRRIsYERA! thB PaftiiBn $RMS LaBavel Qlaﬁﬁ#ﬁhté b@fﬂstru ction to
the chord geonetry itself could requj

re
93@%‘?’& A ga@é’édéb%’ﬂ‘ ggueien b?tWG‘@a@é@C?\th'Weﬁ rﬁpﬁaﬁengv to help

mlﬂF?mEé §ﬁ§é§e§ u‘i’decfaS'b?'ﬂéméératu}_@élﬁéieﬁﬁ'ﬁélgﬂ way of dividing
t he col um woul be to use a flat sheet. However,

[Oﬁéd}h%ﬂ@h Pat. . BhV@(Qﬁ@@}(aﬁﬁel thal. ﬁ&l@@&sé@%;aﬂlatmmmadseparated
|ncrease|n streng obt ai ned is relatlvelglfrﬁti)%a

in &sep@tqdéa Ipy vy wlls i %SF‘%WG&N%H%W@P@ tha\Broudlisym

Ior‘d"‘h@'ﬁﬁ?&ﬁedﬂf}n t fl'fﬁe pﬁi@ﬂf sLigtabts the pbRMilly 66 Bkt sbBcdrBad the gas
he outer wal here are conplications asgﬁm at ed
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(0B, e ormorc e 1rct b st oRbval ey nedariset 0S kSBoure
difftréftial BEfveRASh@tvicesartions.t1a aaMbiba, thb eBérdRjeahlceBtsdly could require
that the chord wall be supported even in cases with minimal or no pressure ditferential.
The simplest way of dividing the column would be to use a flat sheet. However, although
the thickness of the sheet can be increased, the increase in strength obtained is
relatively poor, especially at large column diameters. Moreover, if the thickness of the
chord wall is too dissimilar to that of the outer wall, there are complications associated
with the welding of the chord wall to the column wall, as well as simply occupying a

greater portion of the column area.

[0022] As discussed above, the prior art has attempted to avoid these problems by
strengthening the chord wall in a way other than simply increasing the thickness, such as
by using laminated or honeycomb walls, strengthening ribs, or even using the trays (if
present) as stiﬁéners. True honeycomb walls and laminated walls are difficult and
expensive to manufacture, aithough such walls do provide the benefit of higher thermal

resistance if that is required.

[0023] For example, welding ribs to a wall tends to be expensive, since welding 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. Inthe
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

w4



strengthening the chord wall in a way other than
sinply increasing the thickness, such as by using

| am nat ed or honeyconb walls, strengthening ribs, or
even using the trays (if 25 present) as stiffeners.
True honeyconb walls and lam nated walls are difficult
and expensive to manufacture, although such walls do
provi de the benefit of higher thermal resistance if
that is required. [0023] For exanple, welding ribs to
a wall tends to be expensive, since welding can
distort a flat sheet, especially if the ribs nust be
attached only to one side. Also, if ribs 30 are used
in a packed colum, the ribs may intrude into the
structured packing and cause problens both with the
installation of the packing and/or the distillation
process. In the case of a preassenbl ed stack of

sel f-supporting trays being installed in a col um,
strengthening ribs on a dividing wall may intrude into
the area where the tray stack is to -4 be install ed,

| eading to greater difficulty in installation;
additionally, the trays may rest on the ribs when the
colum is lying on its side for manufacture or
transportation and thereby be distorted, as well as
cause problens with the distillation process. [0024]
It is desired to have a divided wall exchange col um
utilizing structured packing 5 as a distillation

devi ce wherein the dividing wall is strengthened by

st rengt heni ng neans
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whi ch do not cause a significant loss in distillation
performance. [0025] It is further desired to have a
di vi ded wal | exchange col utm wherein the dividing
wal | is adequately strengthened to wi thstand pressure
differentials and mnimze tenperature differentials

across. the dividin J 1. 10 [0026] 1f . is stjll
e G el Iehelis e e o AUt i rste e Bl ihg ravs may rest on
th& FHb& MaEh R tdemdiivviyiigng itswidd fol maaufdbiiteledrambortation and
to
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wdl6spes @il strémdtheratt ivathstadld praguepditfatntiats aed thétimize
art divi ded.exchlﬂnge colums. [0029]

"than the. prio
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allows for use of a liquid distributor which is relatively easy to design and manufacture.

[0028] It is still further desired to have a divided wall exchange column in which the
dividing wall can withstand the pressure differentiais and minimize the temperature
differentials during operation better than the prior art divided exchange columns.

[0029] It is still further desired to have an improved divided wall exchange column
which overcomes many of the difficulties and disadvantages of the prior art to provide

better and more advantageous results.

[0030] it also is further desired to have an improved cryogenic air separation plant
having an improved divided wall exchange column which overcomes many of the
difficulties and disadvantages of the prior art to provide better and more advantageous

results.

BRIEF SUMMARY OF THE INVENTION

[0031] The present invention is an apparatus used in heat and/or mass transter
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.



difficulties and di sadvantages of the prior art to
provi de better and nore advantageous results. 25
BRI EF SUMVARY OF THE | NVENTI ON [ 0031] The present
invention is an apparatus used in heat and/or mnass
transfer processes, including but not limted to
cryogeni c air separation processes using
distillation. There are many enbodi nents of the

i nvention and many variations of those 30

enbodi nents. -5 [0032] A first enbodinent is an
appar atus includi ng an exchange col um, a dividing
wal |, and at | east one el ongated stiffening nenber.
The exchange colum has a |ongitudinal axis and an
i nner wall spaced apart from and surrounding the

| ongi tudinal axis, thereby being an interior space
between the inner wall and the |ongitudinal axis. 5
The dividing wall is disposed in the interior space,
has a first side and a second side, and divides the
interior space into at least a first |ongitudina
space adj acent the first side of the dividing wall
and a second | ongitudi nal space adjacent the second
side of the dividing wall. The at |east one el ongated
stiffening nmenber has a first end connected to
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the inner wall of the exchange colum and a second end

opposite the first end, the 10 second end being

connected to the first side or the second side of the

dividing wall. [0033] In a variation of the first

enbodi nent, the second end of one el ongated

stiffening menber is connected to the first side of
[00B2] dAird iempogianant issatiaprasatye whdingran exshangfosepn, a dividing

wsal %HS %& %gs%aef é!SrgbaﬁQd Qfﬁf@hﬁl@ thE&mBE&N ﬁ%tee(ehé@etmns@ﬁ@m
di vidin 15 [0034] A second

Iowﬁ@maﬂrﬁﬁﬁ aeﬂ aﬂwmrmaéﬁpaw ahee] frrme ang pyreoundingelhe dongitudinal
axd) %er&? elﬁé1 %H‘ﬁﬁérlor'sﬁa@é‘ bEVeBA RAEINAES UM RAMKE rlﬂwgﬁudlnal axis.

pri mary Inal "axis and an 1 nner wall spacCed
Tfsepfawﬂmgfwailn's disgogas indhmitatigr spreephasia it ﬁ'@'ﬁ@ﬂ?@oﬁ%ﬁﬂd side, and

difeeSihel; rl?tlg |8|b:?§3§|88 9 affRast™d 1 BhgiRA ?s;?ak&%ta\&?a%ﬁmtth@flrst side of

I nner rimary longrtu axi’s
the gdivistinn whikaetha seeo loaglmdmahgamladjamnfcthe isgcqIckgiss efthe

di&i&‘iagl@@a | RE, 't cﬁ‘?egéoniﬁ Sd Stitfenirtmaheé: rRd ﬂsﬁ&ﬁgéa%nected to

0 an interio sacelnto at
theyirfnier well pbingi etxghlarml coi i 8nca jSae’nst emwslﬁ%theéifﬂ@ndothe

setBfd dhy bgthﬁ%ﬁ‘ﬁéclteoaf?:qh@ﬂé??lﬂa Ay h%%cbh@bﬂ@'of ﬁ@‘iﬁ\ﬁﬂlng wall.

adj acent the second side of the viding wa

[06 S]r 43 dpnel %ﬁ&mbﬂpéﬂtét "eﬁfbohiﬁ}’e?ﬁ R seddndEnd’FEnPpkGRGd

osed Int Irst on |tu I nal space and having a
sttffemrgg mesriRfriuenmarteaie ﬂweanrstas@a pidhe diviging wall. nf e $egond end

of taHSthe%I%hgé\tBS sl"ﬁ’éﬂlrgg rﬁ@ﬁlbgplg cﬁﬁn@ét@d’%ﬁhe ls8chd388OHhe dividing

| ayer tructured packing disposed in the 25 first
wallongi t udi nal space adj acent and bel ow the first |ayer

of structured packing. The = . .
[0034] A second embodiment of the invention includes five elements. The first eiement

is an exchange column having a primary longitudinal axis and an inner wall spaced apart
from and surrounding the primary longitudinal axis, thereby being an interior space
between the inner wall and the primary longitudinal axis. The second element is a
dividing wall which is disposed in the interior space, has a first side and a second siae.
and divides the interior space into at least a first longitudinal space adjacent the first side
of the dividing wall and a second longitudinal space adjacent the second side of the
dividing wall. The third element is a first layer of structured packing disposed in the first
longitudinal space and having a first longitudinal axis at a first angle relative to the
dividing wall. The fourth element is a second layer of structured packing disposed in the
first longitudinal space adjacent and below the first layer of structured packing. The
second layer of structured packing has a second longitudinal axis at a second angle
relative to the dividing wall, the second iongitudinai axis being at a rotated angle relative
to the first longitudinal axis. The fifth element is at least one elongated stiffening
member having a first 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 paraliel to the

second longitudinal axis.



second | ayer of structured packing has a second

| ongi tudinal axis at a second angle relative to the
dividing wall, the second |ongitudinal axis being at a
rotated angle relative to the first |ongitudina

axis. The fifth elenent is at |east one el ongated
stiffening nenber having a first end connected to the
i nner wall of the exchange columm and a 30 second end
opposite the first end. The second end is connected to
the first side of the dividing wall, and at |east a
portion of the at | east one el ongated stiffening
menber is disposed in the second |ayer of structured
packing and is substantially parallel to the second

| ongi tudi nal axis. -6 [0035] In a variation of the
second enbodi nent, the rotated angle is about 900. In
anot her variation, the first longitudinal axis is
substantially parallel to the dividing wall and the
second |l ongitudinal axis is substantially
perpendicular to the dividing wall. [0036] A third
enbodi nent of the invention includes six elenents. The
first element is 5 an exchange colum having a
primary | ongitudinal axis and an inner wall spaced
apart fromand surrounding the primry | ongitudina
axi s, thereby being an interior space between the
inner wall and the primary |ongitudinal axis. The
second elenent is a dividing wall which is disposed
in the interior space, has a first side and a second
si de,
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and divides the interior space into at least a first

| ongi tudi nal space adjacent the first side 10 of the
di viding wall and a second | ongi tudi nal space adjacent
the second side of the dividing wall. The third
elenent is a first layer of structured packing

di sp d the f t d.
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degrees and less than 180°. The fifth slement is at least one elongated stiffening
member having a first end connected to the inner wall of the exchange column and a
second end opposite the first end, the second end being connected fo the first side ef the
dividing wall. At least a portion of the at least one elongated stiffening member is
disposed in the first layer of structured packing' and Is substantlally parallel to the second
longitudinal axis. The sixth element is at least one another elongated stiffening member
having a first end connected to the inner wall of the exchange column and a second end
opposite the first end, the second end being connected to the first side of the dividing
wall. Atleast a portion of the at least one another elongated stiffening member is
disposed in the second layer of the structured packing and is substantially parallel to the

second longitudinal axis.

[0037] In a variation of the third embodiment, 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.

[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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di sposed in the second | ayer of the structured packing
and is substantially parallel to the second

| ongi tudinal axis. [0037] In a variation of the third
enbodi nent, the at | east one elongated stiffening
menber is at a first position and the at |east one
anot her el ongated stiffening nenber is 30 at a second
position spaced both horizontally and vertically apart
fromthe first position of the at |east one el ongated
stiffening nmenber. [0038] A fourth enbodi nent of the
invention includes two el enments. The first element is
an exchange col unm having a | ongitudinal axis and an
inner wall spaced apart from-7 and surrounding the

| ongi tudi nal axis, thereby being and interior space
between the inner wall and the |ongitudinal axis. The
second elenent is a dividing wall disposed in the
interior space. The dividing wall includes four

sub-el enments. The first sub-elenment is a first plate
havi ng an outer surface and an inner surface opposite
the outer surface. The 5 second sub-elenment is a
second pl ate having an exterior surface and an
interior surface opposite the exterior surface and
spaced apart fromthe inner surface of the first

plate. The third sub-elenent is at |east one
projection fixedly connected to the inner surface of
the first plate and adapted to be spaced apart from
the interior surface of the second
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plate. The fourth sub-elenent is at |east one anot her
projection fixedly connected to the 10 interior
surface of the second plate. The another projection is
adapted to be spaced apart fromthe inner surface of
the first plate and spaced apart laterally fromthe at
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vertically ascending fluid. 25 [0040] A fifth o
[0688D dThenmetare manyeaiiatianstdl the fodrtispmbpeiment Inpeeng(irtian, at least

or?engfotﬂ!eg?@aspéﬂe ﬁl)]%gtion and the at |sast one another projection has a tapered
surface. In another variation, at least a portion of the first plate has a first thermal
conductivity and at least a portion of the at least one projection has another thermal
conductivity different from the first thermal conductivity. In yet another variation, at least
a portion of at least one of the at least one projection touches a portion of the interior
surface of the second plate, or at least a portion of at least one of the another projection
touches a portion of the inner surface of the first plate. In still yet another variation, the

at least one projection is horizontal and has at least one aperture adapted to transmit a

vertically ascending fluid.

[0040] A fifth embodiment of the invention is similar to the fourth embodiment but also
includes at least one elongated stiffening member having a first end connected to the
inner wall of the exchange column 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.

[0041] A sixth embodiment of the invention includes four elements. The first element is
an exchange column having a first longitudinal axis and an inner wall spaced apart ffom
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 nmenber
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 enbodi nent of the
i nvention includes four elenments. The first elenent is
an exchange col umm having a first |ongitudinal axis
and an inner wall spaced apart from and surroundi ng
the first longitudinal axis, thereby being an interior
space between the inner wall and the first

| ongi tudi nal axis. The second elenment is a dividing
wal |l which is -8 disposed in the interior space, has a
first side and a second side, and divides the interior
space into at least a first |ongitudi nal space

adj acent the first side of the dividing wall and a
second | ongi tudi nal space adj acent the second side of
the dividing wall. The third elenent is a |ayer of
structured packing disposed in the first |ongitudina
space, the layer 5 of structured packing having a
second longitudinal axis. The fourth elenment is a

di stributor adjacent the |ayer of structured packing
and having at |east one fluid distributing device
adapted to distribute at |east a portion of the fluid
fromthe distributor to the layer of structured
packing. The fluid distributing device has a third

| ongi t udi na
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axis substantially parallel to the first side of the

dividing wall. In the sixth enbodinent, 10 the second
| ongi tudinal axis of the layer of structured packing
is at an angle relative to the dividing wall, the

angl e being greater than about 0 and | ess than about
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[0042] There are several variations of the sixth embodiment. In one variation, the
angle is between about 30° and about 60°. In a variant of that variation, the angle is

about 45°.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS
[0043] The invention will be described by way of example with reference to the
accompanying drawings, in which:
[0044] Figure 1 is a schematic diagram illustrating a prior art divided wall column using
a chord wall;

[0045] Figure 2 is a schematic diagram iliustrating another prior art divided wall column

using an annular wall;

[0046] Figure 3 is a schematic diagram illustrating an embodiment of the 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

[0048] Figure 6 is a schematic diagram illustrating a typical column containing

structured packing segments utilizing shims;



invention using tie bars or other stiffening nmenbers;
[0048] Figure 5 is a schematic diagramillustrating a
typi cal columm containing structured packing
segnents; [0049] Figure 6 is a schematic di agram
illustrating a typical columm containing 30
structured packing segnents utilizing shins; -9 [0050]
Figures 7 through 10 are schematic di agrans
illustrating an enbodi mrent of the present invention
using tie bars or other stiffening nenbers in
staggered positions within several |ayers of
structured packing in a repeating sequence (7, 8, 9,
10) of layers of structured packing within a col um,;
5 [0051 ] Figure 11 is a schematic di agram
illustrating a cross-sectional elevation view of

anot her enbodi nent of the present invention using

internal projections in a double-wall design for the
dividing wall in a divided wall colum, and Figure 11
Ais a schematic diagramillustrating a

cross-sectional plan view of this enbodi nent; [0052]
Figure 12 is a schematic diagramillustrating a
cross-sectional elevation view of 10 another

enbodi nent of the present invention using interna
projections in a double-wall design for the dividing
wall in a divided wall colum, and Figure 12A is a
schematic
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diagramillustrating a cross-sectional plan view of
this enbodi nent; [0053] Figures 13 and 14 are
schematic diagrans illustrating cross-sectional

el evation views of two other enbodi nents of the
present invention simlar to those shown in 15 Fi gures
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p@é};sfwhltl trtverfmctryusﬂmg febaﬁtorbﬂmn snffmntdmemhersormataggened ippgitions within
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S BB B e 5 e SRR 8 B layers o

strlttusdd pddking withds a-celeatri;onal plan views of the two
enbodi ments shown in Figures 13 and 14; 20 [0055] _
[G03Y]r EFidibreild imaschematid diaghasgiizatating astosatsentoral elevation view of

ah%é@’lﬁf F{gﬁggcke Pﬁﬁlﬁ%e qelp'ng ingn % uslir{gqhI eﬂna?@fb?ectlons in a double-wall
dé5igndorghe dividiag mua uta)dm.rhied v\aam@emrofand Freguset tlUe s @Qﬂhematlc
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on one
analhler embddir(05 o thElpyeHselt ihventonausggeteenal projgclignsima double-wall

d'elﬁllgu SR Id\%éanot {rha 8@?&‘39 \WE5 % lu étaB?SF[é{uf%?@A is a schematic

ut or
dla@samcltusplamg 4 thae-sebitondi plan Nbuatcnfrthidembgdimerm Fi gure
16) because the top |ayer of the structured packing
[0n53] bddgures 1 @mndd 4atre achkBnatic diagrams illustrating cross-sectional elevation

views of two other embodiments of the present invention similar to those shown in
Figures 11 and 12 wherein the projections are made of two materials, one of the
materials having a thermal conductivity different than the thermal conductivity of the plate

to which the projections are attached; and

[0054] Figures 13A and 14A are schematic diagrams illustrating cross-sectional plan

views of the two embodiments shown in Figures 13 and 14;

[0055] Figure 15 is a schematic diagram illustrating a typical packed column having a
liquid pipe distributor with the distributor arms positioned at a 45° angle relative to the

sheets of the structured packing;

[0056] Figure 16 is a schematic diagram illustrating a typical design of a liquid pipe
distributor required for a divided wall column having structured packing on one side of

the divided wall; and

[6057] Figure 17 is a schematic diagram Illustrating another embodiment of the present
invention wherein the dasign 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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angle relative to the dividing wall of the divided
wal | colum. 30 -10 DETAI LED DESCRI PTI ON OF THE

I NVENTI ON [ 0058] The present invention is discussed
herein in the context of divided wall exchange
colums used for air separation processes. Persons
skilled in the art will recognize, however, that the
invention may be utilized in other processes which use
5 divided wall exchange columms. [0059] In nodern air
separation plants, structured packing is nost often
used as the preferred nmass transfer device, although
trays may still be used in specif ic circunstances
for specific applications. For sone applications,
structured packing may be used on one side of the
dividing wall, while trays are used on the other side
of the 10 dividing wall. [0060] One enbodi nent of an
exchange colum 20 using the present invention is
shown in Figure 3 where one end of a stiffening nenber
22, such as a tie-bar, is connected to the inner wall
24 of the columm and the other end of the stiffening
menber s connected to the dividing wall 26 to
stiffen the dividing wall. Mre than one stiffening
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15 nenber (e.g., tie-bar), as shown in Figure 3, may
be used for this purpose. [0061] The stiffening
menbers 22, such as tie-bars, may be used on both
sides of the dividing wall 26 to stiffen it when
structured packing (not shown) is used as the nass
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[6U5D] OXdriérabydimgtindf syepehangeucalurhh €0 ceingiime present invention is
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member (e.g., tie-bar), as shown in Figure 3, may be used for this purpose.

[0061] The stiffening members 22, such as tie-bars, may be used on both sides of the
dividing wall 26 to stiffen it when structured packing (not shown) is used as the mass
transfer device on both sides of the divided column, as illustrated in Figure 4. If, as
illustrated in Figure 3, trays (not shown) are used on one side of the dividing wall and
structured packing (not shown) is used on the other side, then the preferred position of
the stiffening members 22 is on the structured packing side (the right side of the column,

as shown in Figure 3).

[0062] Figure 5 illustrates a typical column 10 containing structured packing segments
30 made from individual sheets of packing. In order to make installation of the structured
packing easier, especially in large columns, itis common to make each layer of packing

in segments.

[0063] On occasion, shims 32 may be placed between sach segment of packing, as
shown in Figure 8, 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 compensating
for differences in tolerances. Sometimes the shims run parallel to the packing elements,
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for differences in tolerances. Sonetinmes the shins run
parallel to the packing elenents, - 11 as shown by
the longitudinal shinms 32 in Figure 6, and soneti nmes
ot her shinms (not shown), called butt shins, run
perpendicular to the elenments at the ends of the
segnents. [0064] Consequently, there often is extra
material (e.g., netal) placed in parallel with 5 the
structured packing segnents 30, as shown by the

| ongi tudi nal shins 32 in Figure 6. Therefore, the
stiffening nenbers 22 (e.g., tie-bars) used in the
present invention nmay be installed between the
segnents of structured packing in a manner simlar to
the |ongitudinal shinms 32 shown in Figure 6 w thout

i nduci ng any further effects beyond the conparable
effect created by the presence of a shim 10 [0065] In
addition, the stiffening nenbers 22 may be staggered
fromlayer to layer wthin a packed divided wal
exchange columm. An exanple of this is illustrated in
Figures 7 through 10. In this enbodi ment of the
invention 20, the stiffening nmenbers 22 (e.g.,
tie-bars) are in staggered positions within severa

| ayers of structured packing 40 in a repeating
sequence (e.g., A B, C D) of four layers of
structured packing within the 15 colum, as
illustrated in Figure 7 (type A), Figure 8 (type B)
Figure 9 (type O, and
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Figure 10 (type D). As shown, the adjacent |ayers of
packing in the repeating sequence (A B, C D) are
al i gned such that the el enents of the packing in one
layer are at a 90 angle relative to the next |ayer of
packi ng. (Persons skilled in the art will recognize
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Figure 10 (type D). As shown, the adjacent layers of packmg in the repeating sequence
(A, B, C, D) are aligned such that the elements of the packing in one layer are at a 90°
angle relative to the next layer of packing. (Persons skilled in the art will recognize ‘that

the angle may be some angle other than 80°.)

[0066] in Figure 7, the sheets of type “A” packing 40 are substantially parallel to the
dividing wall 26. The next layer of packing, i.e., type “B,” iflustrated in Figure 8, is at an
angle of 90° (i.e., perpendicular to the dividing wall). The next layer of packing, type “C,”
is substantially parallel to the dividing wall, as shown in Figure 9. However the elements
of the type “A” packing and type “C” packing slope in different directions, as shown in
Figures 7A and 9A, although this may not necessarily be so. The fourth layer of packing
is type “D” at 90° (i.e., perpendicular to the dividing wall), as shown in Figure 10.

[0067] The embodiment shown in Figures 7-10 illustrates the repeating sequence A, B,
C, D, a sequence which may be repeated 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
stiffening members 22 are staggered, although this may not necessarily be so.
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-12 [0068] Since the stiffening nenbers 22 passing

t hrough segnents of structured packing 40, as shown
in Figures 8 and 10, are not significantly different
than the shinms 32 typically used, as shown in Figure
6, the stiffening nenbers 22 have little or no inpact
on the mass transfer performance of the structured
packi ng beyond the 5 conparabl e inpact created by the
presence of one or nore shins. (0069] Additiona

enbodi nents of the present invention are illustrated
in Figures 11-14 and 11 A-1 4A These enbodi nents nay
be enpl oyed where there is a significant tenperature
difference across the dividing wall, making it
necessary to provide sone formof thermal resistance
between the two sides of the dividing wall as well as
extra 10 strength. One way to do this would be to make
one or the other of the dividing walls out of a
material with a |ower thermal conductivity. However,
this could lead to problens wth welding two
different materials together. Such problenms nay be
avoi ded by using the double-wall design shown in
Figures 11-14 and 11A- 14A, which provides both
strength and thernal resistance while causing only
some mnor |oss of columm area. 15 [0070] As shown in
Figures 11-14 and 11A-14A, the two plates (52, 54)
formng the double-wall dividing wall 50 have
projections (56, 56') welded on each of the facing

si des
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of the plates. Each projection is connected to one
pl ate, but not the opposing plate. However, the

pl ates may be brought cl ose enough together so that
the tips of the projections. nmay actually touch the
opposing plates. The projections preferably are 20
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[0070] As shown in Figures 11-14 and 11A-14A, the two plates (52, 54) forming the
double-wall dividing wall 50 have prdjections (56, 56°) welded on each of the facing sides
of the plates. Each projection is connected to one plate, but not the opposing plate.
However, the plates may be brought close enough together so that the tips of the
projections. may actuaily touch the opposing plates. The projections preferably are’
horizontal, but may be vertical if required. in either case, the projections should allow the
free entry and exit of gas or vapor between the opposing plates so as fo eliminate

pressure differences occurring between the plates.

[0071] The projections (56, 56°) on plate 52 should not but may touch plate 54, and the
projections (56, 587) on plate 54 should not touch plate 52, as shown by the gaps
between the projections and the plates in Figures 11-14 and 11A-14A. The projections
act as baffles, minimizing convection currents and fransferring heat from one plats to the
other. If the gap is closed, resulting in the projections touching the plates (e.g., in a
situation where the dividing wall distorts slightly more than expected during manufacture
or when in operation), 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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[0072] In order to reduce heat transfer between the
two plates (52, 54), the "Contacting" edges of the
projections (56, 56') nay be angled to mnimze the
material in contact, as shown in Figures 12 and 14.

Al so, as shown in Figures 13 and 14 (and in 13A and
14A), different materials with different thernal
conductivities may be used for the projections 5 56'.
A material with a lower thermal conductivity is used
on that part of the projection 56° that would cone in
contact with the opposite plate (52, 54). [0073] The
enbodi ments of the present invention illustrated in
Figures 11-14 and 11A- 14A provide several advantages.
First, substantially flat surfaces on both sides of
the double-wall dividing wall 50 are presented to the
colum for ease of installation of the 10 structured
packi ng and/or the trays. Al so, the doubl e-wal
dividing wall is sinpler and |ess expensive to

manuf acture than a | am nated or honeyconb wall, and it
provi des good heat transfer resistance. Each wall of
t he doubl e-wal | dividing wall can be manufactured
separately w thout requiring extrenmely high accuracy,
since each wall is supposed to renmin apart as a
separate itemafter installation but will still
performas substantially as 15 desired if they should
conme into contact at any point. [0074] Persons skilled
inthe art will recogni ze that the doubl e-wall
dividing walls 50 shown in Figures 11-14 and 11A-14A
al so maybe used in conbination with other wal
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strengt heni ng and/ or thermal insulating techniques.
For exanple, the stiffening nenbers 22 shown in
Figures 3 and 4 may be used in conjunction with the
doubl e-wal | 20 dividing walls shown in Figures 11-14
and 11A-14A. [0075] Typically, a section of an

' anpge I t
{UBFgP 0 p%ro ﬁog'natéqqua? glasr}g tg%n?vu%ﬁ qﬁ/y%ﬁé&ﬁgﬁm i, the é:ontactmg
edg%%%fw p@&chbr&; 156;)56 Fmay&:e&adgiaddmnmmhma:thbmnaieﬂad |n p@ntact as
el BB S 5 AT 8O R 3 an 1),
dlgésﬂeﬁsh{aedretk wkm@ﬁweggtmfmalfmnﬁmcmultids diagthre us_@tldqor theprdjections

0S| ti t a angl e ano - .

¢ orbplasel B pdontefi fordiiin Y BAt o P b P PR Skotion s
thaf Wetildicemeh cor@ct With therdppasiteopiatpd 52 e:'rAr) wi th respect

to the packing sheets while mnimzing conplexity of

[ooraLf T6é umr:aguneﬂteoﬂ thepredehisinfedion diustiated imEigufest Hel4 and 1 1A-
di st t h th i f T t

144 BBt St B B Moo P8P GF Bt ot e

dduRtdival diwiding Wil 80 drd prevéntgd fo thecotwe fof eesl efdnstaliating of the

oo o i b e e B B4 BB 4 38 and

ieé@ugidrmmeno Ived rfufachyre sharhorathinatbd or boreyaomamgdnand it pfovides good

hesa}t ?rapg gﬁ%sﬁ#c{éﬁ aﬁaacFB H\éa% tﬂacqctdb?eq\'ugll iR g WA 8in ngﬁl%n ufactured

red packing 1s prope
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remain apart as a separate item after installation but will still perform as substantially as

desired if they shouid come into contact at any point.

[0074] Persons skilied in the art will recognize that the double-wall dividing walls 50
shown in Figures 11-14 and 11A-14A also may be used in combination with other wall
strengthening and/or thermal insulating techniques. For example, the stiffening
members 22 shown in Figures 3 and 4 may be used in conjunction with the double-wall

dividing walls shown in Figures 11-14 and 11A-14A.

[0075] Typically, a section of an exchange column containing structured packing
preferably is fed with a substantially uniform liquid feed across the top. Fora cylindrical
column 10, it is common to have a fliquid distributor with “arms” 16 fed by a manifold 18
such as shown in Figure 15. As illustrated, the arms of the liquid distributor may be
positioned at a 45° angle (or another desired angle) relative to the sheets of structured
packing 40 in order to improve the irrigation pattern with respect to the packing sheets
while minimizing complexity of manufacturing. The liquid is fed to the arms of the
distributor through the manifold. This arrangement provides for the desired irrigation of
the structured packing with liquid flowing from rows of holes in the arms of the liquid

distributor.

[0076] Inthe 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 walll
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colum the sheets in the |ayers of structured packing
wi Il be aligned such that the manufacture and
installation of the packing is easy, preferably with

t he packing sheets |lying either substantially

per pendi cul ar or parallel to the chord wall. Since the
section of packing in one section of the divided
colum is no longer circular in shape, and given the 5
preferred packing orientation, it is not possible to
sinmply rotate the liquid distributor so that the rows
of holes are at or around 450 to the packing sheets in
the top layer. The arns 16 and manifold 18 of the
required liquid distributor would be sonmething |ike
that shown in Figure 16. This results in problens
with the design and extra manufacturing costs of the
liquid distributor, since the arnms nust now be
constructed such that the rows 10 of hol es are angl ed
and so a standard design may no | onger be used. [0077]
An enbodi nent of the divided wall colum 60 of the
present invention shown in Figure 17 avoids this
problem by orienting the top |layer of structured
packi ng 62 at sone angle such as 45 relative to the
dividing wall 26. This arrangenent of the packing is
referred to herein as type "E." This arrangenent
allows a normal design of the liquid 15 distributor to
be used, having arns 66 substantially parallel to the
dividing wall and a manifold 68 substantially

strai ght and perpendicular to the dividing wall, as
shown in Figure 17. This elimnates the design and
manuf acturing problens required for the
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arrangenment shown in Figure 16 by using existing
proven technol ogy of existing Iiquid distributor
designs. Persons skilled in the art will recognize
that the invention also may 20 be used with other
types of distributors, including trough distributors.

[0078] Alth i i i
e A L AT e BB B
mRhEERNIre aRM GltdIRNCH Sf e VREKIAE Iassy) I’mbfelrarﬁlyewﬂle thetmackimg sheets
liTmted to the details shown varlci
instp et athaSe ok STENHIRHBT SHPRIS! IraPe S ATh; Singe e section of

SOAREINH JRBEE oOthe @fHeGRIoRIMIB isafo Ibﬂi@r@iranlmsmahdpe, and given the
w t hout departing fromthe s |r|t of

pieferesd p%qlflngcgfmn jog, i} [§ Nk POBFibIg toygmply rg}%t%ﬁ‘gd}qg{ducﬁﬁtributor le!
t@ﬁﬁyﬂoguﬁfbleﬁoga RX N HISUKLABITS thayAokihgaheordn thedbpddyer, The
arms 16 and manifold 18 of the required liquid distributor would be something like that
shown in Figure 16, This results in problems with the design and extra manufacturing
costs of the liquid distributor, since the arms must now be constructed such that the rows

of holes are angled and so a standard design may no longer be used.

[0077] An embodiment of the divided wall column 60 of the present invention shown in
Figure 17 avoids this problem by orienting the top layer of structured packing 62 at some
angle such as 45° relative to the dividing wall 26. This arrangement of the packing is
referred to herein as type “E." This arrangement allows a normal design of the liquid
distributor to be used, having arms 66 substantially paraliel to the dividing wall and a
manifold 68 substantially straight and perpendicular to the dividing wall, as shown in
Figure 17. This eliminates the design and manufacturing problems required for the
arrangement shown in Figure 16 by using existing proven technology of existing liquid
distributor designs. Persons skilled in the art will recognize that the invention alsc may
be used with other types of distributors, including trough distributors.

[0078] Although illustrated and described herein with reference to certain specific
embodiments, the present invention is nevertheless not intended to be limited to the
details shown. Rather, various modifications may be made in the details within the
scope and range of equivalents of the claims and without departing from the spirit of the

invention.
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spaced apart from and surroundi ng the |ongitudina
axis, thereby being an interior space between the
inner wall and the longitudinal axis; a dividing wall
di sposed in the interior space, the dividing wal
having a first side and a second side and dividing the
interior space into at least a first |ongitudina
space adj acent the first side of the dividing wall

and a second | ongitudi nal space adjacent the second
side of the dividing wall; and at |east one el ongated
stiffening nenber having a first end connected to the
i nner wall of the exchange colunm and a second end
opposite the first end, the second end bei ng connected
to the first side or the second side of the dividing
wall. 2. An apparatus as in claim1, wherein the
second end of one elongated stiffening nenber is
connected to the first side of the dividing wall, and
the second end of another elongated stiffening nmenber
is connected to the second side of the dividing wall.
3. An apparatus, conprising: an exchange col um havi ng
a primary |ongitudinal axis, an inner
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wal | spaced apart from and surrounding the primary

| ongi tudinal 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 interj ace into at |east a
first |ongitudi nal space ang%l the first side of

t he di vi di,ng | and a secaond | ongitudi nal space

adj acent the %?RP%%H‘% GIR'RES4i vidi ng  wal | p a

first |layer of stexehangecsblyrac kiavigg dileitegidali axig, he inner wall

first longitudjnal,, space, the fir er. of . i
S 1ot ur odPpekRr HEH ARG surPvndd P o BiinRLes, fhageby being an
at a firsintang! spacebatieen tlioinhliewall andiihadongitltinal as; a
second | ayer of structure acki di.spos ' e. .
first |ongitud %ﬂp'ngﬁ‘@é‘@qﬁfﬁ‘%%ﬂﬁe é{ﬁ%‘?%esﬁ %c\;/é? rﬁéeg'g {ding; wal
| ayer of shwingtafiritidad agecorhdeseadidding ties ingdrior space into at
structure cki ng havi.ng a _secqnd | angi tudi i S
ot secolRtbAgIe beReTg sRegs Enacen IR RENER] 8 Hhlking wal
'second | ongitalsbicond loagitsdifal Bpadtgadiacent thet seicedd aidgloéthe dividing
relative to the first |ongitudinal axis; and
wall; and
at least one elongated stiffening member having a first end
connected to the inner wall of the exchange column and a second end
opposite the first end, the second end being connected to the first side or

the second side of the dividing wall.

2. An apparatus as in claim 1, wherein the second end of one
elongated stiffening member is connected to the first side of the dividing wali, and the
second end of another elongated stiffening member is connected to the second side of

the dividing wall.

3. An apparatus, comprising:

an exchange column having a primary longitudinal axis, an inner
wall spaced apart from and surrounding the primary longitudinal axis,
thereby being an interior space between the inner wall and the primary
longitudinal 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 the dividing wall
and a second longitudinal space adjacent the second side of the dividing
wall;

a first layer of structured packing disposed in the first longitudinal
space, the first layer of structured packing having a first longitudinal axis

at a first angle relative to the dividing wall;
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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 first side of the
dividing wall, at |east a portion of the at |east one
el ongated stiffening 10 nenber being disposed in the
second | ayer of structured packing and being
substantially parallel to the second | ongitudina

axis. 4. An apparatus as in claim3, wherein the
rotated angle is about 900. 15 5. An apparatus as in
claim4, wherein the first longitudinal axis is
substantially parallel to the dividing wall and the
second |l ongitudinal axis is substantially

perpendi cular to the dividing wall. 6. An apparatus,
conprising: 20 an exchange colum having a primry

| ongi tudi nal axis, an inner wall spaced apart from
and surrounding the primary | ongitudinal axis,

thereby being an interior space between the inner wall
and the primary |longitudinal axis; a dividing wall

di sposed in the interior space, the dividing wall 25
having a first side and a second side and dividing the
interior space into at
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least a first Iongitudinal space adjacent the first
side of the dividing wall and a second | ongi tudi na
space adjacent the second side of the dividing wall;
a first layer of structured packing disposed in the
first |longitudinal space, the first |ayer of

structured packing having a first 30 |ongitudi '
at a first angIaesﬁ'céf'ﬁﬂaryﬁéoi%r”PH’ée%P@Hkmgﬁgisﬁgﬂlj ?natk'ﬁg)r%ts

1; i ; Zf: oﬁgg:icg\yggPSithQsptﬁbSéF}ébergt%ﬂ Héﬁb\&amg_fimw/eg bisirut8BEd packing,
of structure acki n . i,n the . :
first | oftA SQRANAARYEs ﬁé@&%ﬁgaﬁw *F%"Iﬂrsé{pg gg‘if’é‘lﬁq‘?ﬂg%d'”a‘ axis

struct ur edt pagkbAtandld RolReAB the diding wafl, 1Bib lsucdnd ledgitudinal axis
packi ng having a second Ionqltudlna a

| f |, axis at a se
DS 0 B oot eTaIe e e ik o p o SRl ST Ra0
second angl e begj; RGsO6RREIBRgAIEG BtiffPingaNemb&sfavirganfirdBénd
at | east one el on%g%ed stl?fenl n avin
e

first endcoporatesdiceheinner wall Ph%%xﬁngﬁ%%@m%a@% RagRy end

col um and,8,8RAAB%ArRBAd, the second end being connected to the first side of
the dividing wall, at least a portion of the at least one elongated stiffening
member being disposed in the second layer of structured packing and

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

5. An apparatus as in claim 4, wherein the first longitudinal axis is
substantially parallel to the dividing wall and the second longitudinal axis is substantially

perpendicular to the dividing wall.

6. An apparatus, comprising:

an exchange column having a primary longitudinal axis, an inner
wall spaced apart from and surrounding the primary longitudinal axis,
thereby being an interior space between the inner wall and the primary
longitudinal 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 the dividing wall
and a second longitudinal space adjacent the second side of the dividing
wall; a first layer of structured packing disposed in the first
longitudinal space, the first layer of structured packing having a first
longitudinal axis at a first angle relative to the dividing walll, the first angle
being greater than 0° and less than 180°;

a second layer of structured packing disposed in the first
longitudinal space below the first layer of structured packing, the second
layer of structured packing having a second longitudinal axis at a second
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opposite the first end, the second end bei ng connected
to the first side of the dividing wall, at |east a
portion of the at |east one elongated stiffening
menber being disposed in the first layer of structured
packi ng and being substantially parallel to the
second | ongi tudi nal axis; and at |east one anot her

el ongated stiffening nenber having a first end
connected to the inner wall of the exchange col um and
a second end opposite the first end, the second end
bei ng connected to the first side of the dividing
wal |, at least a portion of the at |east one another

el ongated stiffening menber being disposed in the
second | ayer of structured packing and being
substantially parallel to the second |ongitudina
axis. 7. An apparatus as in claim®6, wherein the at

| east one elongated stiffening nenber is at a first
position and the at | east one another el ongated
stiffening nenber is at a second position spaced both
horizontally and vertically 20 apart fromthe first
position of the at |east one elongated stiffening
menber. 8. An apparatus, conprising: an exchange
columm having a longitudinal axis, an inner wall
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spaced apart from and surroundi ng the | ongitudina

axis, thereby being an 25 interior space between the

inner wall and the longitudinal axis; and a dividing

wal | disposed in the interior space, the dividing wal
conprising 30 a first plate having an outer surface

and an i nner face _opposite out er sur face -
Second pl AngleBlENG o chang e Jfe PR gl oater than o
interior adnéaCchaepROSite the exterior surface and

spaced apart fr ner he fi

plate, -18 5 1¢ P Rgsbine ol g@i@?@,lﬁ{argb?r e & gt g

connect ed cbAnddigd tdltﬂél‘lnne'q“s wiall @Cmecs‘xchdi@efdohstm phdt @eeorald end

adapted t %pggmtsé the rst eﬁg rthe gfregorﬂd end being connected to the first side of
the dividing wall, at least a portion of the at least one elongated stiffening
member being disposed in the first layer of structured packing and being
substantially parallel to the second longitudinal axis; and

at least one ancther elongated stiffening member having a first

end connected to the inner wall of the exchange column and a second
end opposite the first end, the second end being connected to the first
side 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.

7. An apparatus as in claim 6, 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 herizontally and vertically
apart from the first position of the at least one elongated stiffening member.

8. An apparatus, comprising:
an exchange column having a longitudinal axis, an inner wall
spaced apart from and surrounding the longitudinal axis, thereby being an
interior space between the inner wall and the longitudinal axis; and
a dividing wall disposed in the interior space, the dividing wall
comprising
a first piate having an outer surface and an inner surface
opposite the outer surface,
a second plate having an exterior surface and an interior
surface opposite the exterior surface and spaced apart from the

inner surface of the first plate,
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interior surface of the second plate, and at |east one
anot her projection fixedly connected to the interior
surface of the second plate, said another projection
adapted to be spaced apart fromthe inner surface of
the first plate and spaced apart laterally fromthe
at | east one projection, the dividing wall dividing
the interior space into at least a first |ongitudina
space adj acent the outer surface of the first plate
and a second | ongitudi nal space adjacent the exterior
surface of the second plate. 9. An apparatus as in
claim8 wherein at | east one of the at |east one
projection and the at |east one another projection has
a tapered surface. 10. An apparatus as in claimS8,
wherein at least a portion of the first plate has a
first thermal conductivity and at | east a portion of
the at | east one projection has another therma
conductivity different than the first therma
conductivity. 11. An apparatus as in claim@8, wherein
at least a portion of at |least one of the at |east
one projection touches a portion of the interior
surface of the second plate, or at |east a portion of
at | east one of the another projection touches a
portion of
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the inner surface of the first plate. 25 12. An
apparatus as in claim@8, wherein the at |east one
projection is horizontal and has at |east one

aperture adapted to transmt a vertically ascending
fluid. 30 13. An apparatus as in claim8, further
conprising: at |east one elongated stiffening menber
having a first end & taastonaprojestiomixadirmeonnegtpd tothetinger

exchange col u%ugﬁ% ﬁetﬁﬁg%ggla?é“%d %&%?éd Selddachd b5irt from the

end, the seco d er nnect e o the outer
surface of theifterigstsufes ef tbe seemndatater @t surface of

the second plate. 14, An @%ﬁ%@lﬁ%}ms&g&ﬂfffxﬁ&lg%nﬁé'cg%@{b the

exchange col um having a gi'tudi nal axis, an.
i nner wal | spédedprapgace oftbenseerndyiate osaidippehetrrojection

Lo borSeen PRABHL Bo gHRRIR REH P ekt e st
| ongi tudi nal  arél spagediapart laterally from the at least one projection,
the dividing wall dividing the intetior space into at least a first
longitudinal space adjacent the outer surface of the first plate and a
second longitudinal space adjacent the exterior surface of the second

plate.

9. An apparatus as in claim 8 wherein at least one of the at least one

projection and the at least one another projection has a tapered surface.

10. An apparatus as In claim 8, wherein at least a portion of the first
plate has a first thermal conductivity and at least a portion of the at least one projection
has another thermal conductivity different than the first thermal conductivity.

11. An apparatus as in claim 8, wherein at least a portion of at least
one of the at least one projection touches a portion of the interior surface of the second
plate, or at least a portion of at least one of the another projection touches a portion of

the inner surface of the first plate.

12.  An apparatus as in claim 8, wherein the at least one projection is
horizontal and has at least one aperture adapted to transmit a vertically ascending fluid.

13. An apparatus as in claim 8, further comprising:

at least one elongated stiffening member having a first end
connected to the inner wall of the exchange column 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.

14. An apparatus, comprising:
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15 20 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 |east a
first longitudi nal space adjacent the first side of
the dividing wall and a second | ongitudi nal space

adj acent the second side of the dividing wall; a

| ayer of structured packing disposed in the first

| ongi tudi nal space, the layer of structured packing
havi ng a second | ongitudinal axis; and a distributor
adj acent the |ayer of structured packing and havi ng at
| east one fluid distributing device adapted to
distribute at |east a portion of the fluid fromthe
distributor to the |layer of structured packing, the
fluid distributing device having a third |ongitudina
axis substantially parallel to the first side of the
dividing wall, wherein the second | ongitudinal axis of
the layer of structured packing is at an angle
relative to the dividing wall, said angle being
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greater than about 00 and | ess than about 90. 15. An
apparatus as in claim1l4, wherein the angle is between
about 30 and about 60. 25 16. An apparatus as in

clai m 15, wherein the angle is about 45. 30

an exchange column having a first longitudinal axis, 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;

a dividing wall disposed in the interior spacs, 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 the dividing wall
and a second longitudinal space adjacent the second side of the dividing
wall;

a layer of structured packing disposed in the first longitudinal
space, the layer of structured packing having a second longitudinal axis;
and

a distributor adjacent the layer of structured packing and having at
least one fluid distributing device adapted to distribute at least a portion of
the fluid from the distributor to the layer of structured packing, the fluid
distributing device having a third longitudinal axis substantially parallel to
the first side of the dividing wall,

wherein the second longitudinal axis of the layer of siructured
packing is at an angle relative to the dividing wall, said angle being

greater than about 0° and less than about 90°.

15. An apparatus as in claim 14, wherein the angle is between about

30° and about 60°.

16. An apparatus as in claim 15, wherein the angle is about 45°.
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