WO 2012/ 121812PCT/ US2012/ 022570 APPARATUS FOR SUPPORTI NG | NTERNALS W THI N A
MASS TRANSFER COLUVN AND PROCESS | NVOLVI NG SAME BACKGROUND OF THE | NVENTI ON
[ 0001] Thewprepeni8iznventi on rel ates general ly to appar aPa3/user128es5porti ng
internals such as liquid collectors, liquid distributors, packing supports,
and vapor-liquid contact devices in colums in which mass transfer and/or
heat exchange processes occur and to nethods for assenbly of the apparatus.
[ 0002] Various types of internals are used in mass transfer and heat

exchange col unmms AFFARATUS EOR SURPOBIING INRERNALS SR HEINGen 1 ui d
streans fl owi AJASH TRANSEEREOIAIMNARD BROGHESMINNOL VNG &evEi nt er nal
region within the colum. The term nmass transfer colum as used herein is
not intended to be limted to colums in which mass transfer is the primry

obj ectBACKIGROUND G #3H IYVENTION ng Wit hin the colum, but is also
i ntended to enconpass colums in which heat transfer rather than mass

transfigooils t e RrdseRr vvattoBGEIavE Rhelll§ 1 'éﬁ;‘}cﬁ’%tlﬁb RY- su§B§r|“[i%ngE%%lsssuldﬁ &d

wi thin mass transfer columms include |i1quid collector _
cr oss UAPISHe AR B AR BNl S el PG hoR R R &
col amfOLRTY ™ [guta e RAPOET Sy Anded: SORMHNSIOCETEpOrTE M (h@eiiter & of
beanms and trusses are commonly
assembly of the apparatus.
[0002] Various types of internals are used in mass transfer and heat exchange columns to
facilitate the desired interaction between fluid streams flowing in countercurrent relationship
within the open internal region within the column. The term mass transfer column as used herein
is not intended to be limited to columns in which mass transfer is the primary objective of the
processing occurring within the column, but is also intended to encompass columns in which
heat transfer rather than mass transfer is the primary objective of the processing. The internals
used within mass transfer columns include liquid collectors, liquid distributors, packing supports,
and trays that extend across the horizontal cross section of the column and are supported on
rings, bolting bars or other structures fixed or otherwise secured to the inner surface of the
column shell.
[0003] In larger diameter columns, supports in the nature of beams and trusses are commonly
used to resist the deflection or sagging of the internals that would otherwise result from the
weight of the internals and the loads exerted on the internals by the fluid streams. This sagging
of the internals is generally undesirable because it causes fluid maldistribution as the fluid stream

tends to flow toward and pool at the low portion of the internal rather than flowing in the desired

uniform manner across or within the internal. These supports are typically fixed at their opposite



used to resist the deflection or sagging of the internals that would
otherwi se result fromthe weight of the internals and the | oads exerted on
t he i nterwal2g12dmeigine fluid streans. This saggi ng of thePCHUSRII210225176
general ly undesirabl e because it causes fluid maldistribution as the fluid
streamtends to flow toward and pool at the | ow portion of the internal
rather than flowng in the desired uniform manner across or within the
internal. These supports are typically fixed at their opposite WO

2012/ 1948 i@mpmg@ll@@é§’F®né¥iégzqft§ali/}h@r@&$Ithmﬂpeslheﬂernaémgl@mfethd column in
hori zontal ly across the open internal region of the colum in parallel,

s pac edbasgibel tspeeddeariagshiipnshitheThaingernall théthestsroast ®panrfacd @ths sifpaee o@f)nt he
supports or on |lower flanges provided on the supports. [0004] An openi ng
wi t h dostofeageh ereidedron tkoowpoars. a manway, is provided in the shell of the
mass transfer colum to allow a person to enter the colum for

i nst alfped4jon, Anr@&%ﬁfg' With ﬁmﬂosﬁ%l}! 6918w B8 (}IQAn : Lgﬁrg(f 'a@é $n t}ﬁeﬁrﬂ%ﬁ y is

al so used to al | ow passage of the internals th roug aring
initi t ernal uri of t he .col ugn.
The. s oo BEt b dulh b Mo dRRE & S0P ekl ReRE Bt Spatd
passed t hr.ou wa For his reaso the i nternal s are typically
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the manway. The internals are then assenbled within the colum by bolting
or welthllioﬁgh threcalwan shell dpringe s tinstelisgon wérthe iNiranalneed datisg cammpeng of the

di sassenbled in the reverse operation. [0005]During the initial

const rcebmionTf sivapfte ndineaytdctatends sizeasfaheintaahlnns cat be pshed thrigshahé en
assenbled in sections, with the internals being easily installed through

the opemw9p Fok tHiheadss O iateeshl SRt pisARL faBRcatd ﬁ%ﬁltlbi%eseéﬂnéﬁs @R %fere%bl'i‘t S
presented by the manway. Nonetheless, it may be desirable’to assenb e the

i nterRalag dnBligh s %bﬁé%t%] frﬁ%a%eglz}ﬁzrﬁérﬂeg%{aregﬁ dJSg‘fggleElQ)v Ygh the
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reverse operation.
[0005] During the initial construction of larger-diameter mass transfer columns, the shell is
often assembled in sections, with the internals being easily installed through the open top of the
associated shell section without the size constraints presented by the manway. Nonetheless, it
may be desirable to assemble the internals for these columns from segments that are sized to fit
through the manway to allow the internals to be disassembled and removed from the column
during later revamping of the column.
[0006] It is generally undesirable to use bolts to secure individual segments of the supports
together in larger-diameter mass transfer columns because the high loads carried by the supports
may cause enough deflection in the support to expose some bolts to a high enough shear force to
cause failure of the bolts. Upon failure of these bolts, a higher shear force is then shifted to other

bolts and a progression of bolt failures may occur that could lead to greater deflection and



together in larger-dianeter mass transfer colums because the high | oads
carried by the supports may cause enough deflection in the support to
expose sOWPO 2b/m2$8120 a hi gh enough shear force to causePCaiuseeie/ogfs7a he
bolts. Upon failure of these bolts, a higher shear force is then shifted to
other bolts and a progression of bolt failures may occur that could lead to
greater deflection and WO 2012/121812PCT/ US2012/ 022570 ultimately col | apse
of the support and the associated internal. Welding the support segnents

t oget h‘é‘PW%XJG%@aﬁsﬁi@ the sworert gk thecassasiatedh intermpl. ag‘é@#in@uhe wepndirngegmeqgsi r es
nore specialized installation personnel than is required when bolting the
segmentogethgrgeadness, thin rigkidift dediectiorehud mglispse, buppolding egpiras sndroggtliglizeday
not be an available option within certain columms, such as during a col umm

r evanpinwhBatidoheersoaseldthes isf lequirdd@h@ BSIEES iHtGkebdhts NeEeRe C Uk hedibR Wd&in
colum present a risk of fire or explosion. A need has thus devel oped Tor
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support, or a tr Wi thin an open internal region w thin an upright nass
tr ansfpé?segf)f‘ [Wff‘u .O?‘\%ﬁ%ors %ﬁl?n'bgd?ﬁeﬂé’és dpp slsuclorsgior senpnesisgmenisdhat can pep
edge, a bott(g),m edge, and a |ongitudinal |ength extending between the

oppos ésEred 1 Hugpterkat sugrsemes hemehlemeisPereed avgi t udinal Iy into a | ower
beam segnment and an upper beam segnent havi ng | ongitudi nal | y-ext endi ng

faci ng edges. The facing edges may extend linearly or they nmay be of a

si nusoi dal or other desired pattern. The |l ower and upper beam segnents are

] Oi nedSUMQEARAT OFYTHREINVENDIONCONnect ors at one or nore longitudinally
spaced-apart positions. The connectors serve to stiffen and resist |ateral
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and to transfer the 1oad carried by t eam seg we
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or t hei\zviagrrx] ggcc}pgrrl Snternal region within an upright mass transfer column. The support beam has
opposed ends, opposed faces, a top edge, a bottom edge, and a longitudinal length extending
between the opposed ends.
[0008] The support beam is divided longitudinally into a lower beam segment and an upper
beam segment having longitudinally-extending facing edges. The facing edges may extend
linearly or they may be of a sinusoidal or other desired pattern. The lower and upper beam
segments are joined together by one or more connectors at one or more longitudinally spaced-
apart positions. The connectors serve to stiffen and resist lateral deflection of the lower and
upper beam segments in relation to each other and to transfer the load carried by the upper beam

segment to the lower beam segment or to transfer the load carried by the lower beam segment to

the upper beam segment. The spacing between the connectors may be uniform or the connectors



WO 2012/ 121812PCT/ US2012/ 022570 may be nore cl osely spaced in certain

regi ons where the support beamis subjected to greater stresses or as a
result ofwplysieai2i nterference from other col um i nter RQr4IS2¢12003F0 n one
enbodi nent, each connector conprises a first bracket that extends al ong one
face of both the | ower and upper beam segnents and is secured to the | ower
beam segnent and a second bracket that extends al ong the opposite face of

t he | ower and upper beam segnents and is secured to the upper beam segnent.
[ 00010T8b88 TBre gleselyr snaped BosfEs metonsnehaieltheasurpar tepmnistsebiettag tpigreatdrat
extends through aligned indexing holes in the first and second brackets
and a fiskees Poph@Esih obpleysonal Instrferafcetitven bdwecolamd intpmeals. beam segments. The
i ndexi ng holes are positioned and the |oad transferring pin is sized so
that t[0@09Joad It pansiebdintgt, pach wheRrcionsenpatstfiey ghncRdtitBaas dhal @hng s es
the facing edges of the | ower and upper beam segnents to be spaced apart a

presel faed ethdth Seaneer 4Rl et Bée{rﬁg@%n?e?lml Y sQlurdd® BYRRRL be @é@m{x’ﬁ afida

result of the spacing between the 1ower and upper beam segnents, e entire

| oad ' r nt. isdransferred to.the | ower beam
seg ms\?ls‘t%l,s(gdc?re[q S%ém\%g?%g?&ta}%r %Sg h%g %geﬁ & tcg%ér? o Et%er g).%\]eli'ﬁ%f\l}gpaea b9 SRV ?{gﬁﬁl n
i's preferagky fixed.to one, but not both, of the first and second brackets
so t hat VRS URS PP R NGREIBleam segment s can be separated from each ot her
mﬁthoué having to first disconnect the |oad transferring pin. The | oad
transfl@PPig prweia dbaktheueansgetpisonridemst lapd drangfenimg mﬂg&ﬁ alteridavihroggh
sufficient shear strength to withstand the shear forces applied to the pin
when tahignedidoxing hekamin shd Gist ynd serded beackets gnd pelict famedfintohe oe GtheY, the

[ 00011] Each connector may al so include a first fastener extending through

al i gneddwhodrgisupipor bdagn fdghsntsanthes edexneh islacke s siababdarkd the loah WafsEQIHFRSAN | N
the | ower beam segnent. Each connector may al so include a second fastener

ext endi Bged 96 Aughhatill th-ankidl pignetanglesdi tﬁrc;#gﬁ aii;lgﬁrcﬁf h@@sdcaﬁﬁé?soﬁ‘é MGagkets
gnent. ©The

and a second hole forned in the upper beam se asteners are

edges of the lower and upper beam segments to be spaced apart a preselected distance to
facilitate assembly of the support beam. As a result of the spacing between the lower and upper
beam segments, the entire load carried by the upper beam segment is transferred to the lower
beam segment, or vice-versa, through the connectors. The load transferring pin is preferably
fixed to one, but not both, of the first and second brackets so that the upper and lower beam
segments can be separated from each other without having to first disconnect the load
transferring pin. The load transferring pin is constructed from a metal or other material having
sufficient shear strength to withstand the shear forces applied to the pin when the support beam is
fully loaded during operation of the column. |

[00011]  Each connector may also include a first fastener extending through aligned holes in
the first and second brackets and a first hole formed in the lower beam segment. Each connector
may also include a second fastener extending through additional aligned holes in the first and

second brackets and a second hole formed in the upper beam segment. The fasteners are



WD 2012/ 121812PCT/ US2012/ 022570 intended to resist |lateral displacenent of
t he upper beam segnent in relation to the | ower beam segnent. [00012] To
facilitatwopapsaggi2of the separated | ower and upper beaRCTaeENOS257Mr ough a
manway opening in the columm shell, the first and second brackets in one
enbodi nent do not extend the full height of the support beam The first and
second brackets overlap the junction between the upper and | ower beam
segnents and have a length that allows the first and second brackets to

ext endmaqn%?é toyresist Rt pledieplprsmeanb af B uper besing begnett itheslgigmporthe bvembean
provi de the desired resistance to displacenent and deflection of the upper
and | oWwemepbeam segnents, while still permtting the individual upper and

| ower beam segnents to be passed through the manway. In order to provide

gr eat ef000EYi s Tantaeilitae |pat@palofdhe pkRaaBRNbwWef aﬁ&‘%pgé}pﬁéanp‘gé’éﬂléﬁg eBhe 9
relation to the | ower beam segnent, the first bracket overlaps nore of the

first &é&ﬁagpfﬁénh@g IO TcoRBRIMIREO TR First A sé&)‘ﬂdfﬂrﬁ%retsfiﬂco%egn%ﬁolagn%ﬁpc{%[]%o eam

segnent an e second bracket overlaps nore of the secon ace

upper . nd face of the |o beam segnent .. As. an
eggnpl%ﬁaﬁmégg?ﬁ@%@%?gggépgp§§§%g§ en eéﬁg%ﬂl ﬁﬁo$§ﬁﬁmﬁg?ﬁﬁ?%ﬁTt?H%“?@Qer
beam segnent ., and appr.oxi mately one-quarter of the height of the upper beam
seg rrefﬁe%g%eél @ﬁé‘?ggc%'ﬁﬁomﬂ% segmipteadhaye 4 lsnghitha %%GWS thefighendpeqond

upper beam segnent and approximately one-quarter of the height of the |ower
beam SBaERsHt 1O Crstandr alpag amilicden dwetidy aﬁﬂ)@ﬂ?igfﬁwfbbe sfipranybewi teabtosideothm
such as U shaped channels that are positioned with their legs or flanges
ext endlesigedoreseindt (o flisplavanhent asd deflattied dfabeupfertane lop@etcaanstghRWRl wagam
segnents. [00013] The upper and/or |ower beam segnents may include cutouts

that rsetiyeenittie; theiiglitidadl dgper SuPRNVe boAR R MG CIARE s QREHRES B AW
fluid streans to pass laterally through the support ‘beam An

il faEte ARG L0 NialtA0IRRIWGBRARAL bE Bl S LOMSLTH O

t he support beamto provi roader support surface e1n

bei ng t t S or 12/ 121812PCT/ US2012/.022570 Bbeam One
or nnf@ggﬁf&%?%H§¥%Q?%HH%%§wPﬁ5%%%%%g§§ﬂ%éwﬁigﬁﬂpgﬁé§f§?ﬁS? %@éﬁtvhgkﬁbttom
edge of the sugpgétﬁgf?n1to prﬁ i de additional support surfaces for a

second Rt ERRAN Lap it FEY B5F ehide dppopeanh seament God 1hg seqend hoadker ovatlopst |
the present invention is directed to a colum internal supported within an
open ifAreridhe sendfaest o theappet basm fsegmens! tham thyy sexopd da! oft the dbwehbeam
support beans descri bed above positioned in parallel-extending

rel at isegiséritp As fr00Qifle,Ithe frdt bedcher naxspeadnd 4166y HeeBiB Meidhf ¥ e el 10Wet Beam
directed to a nethod of preparing the support beam descri bed above. The

et hodegm@lt ude appoRingdt€@p onefqubit&rSIf thORSLRG e uFANR 'E%%%@%rg&gtag?’mg Gebhd

positioning the upper and | ower beam segnents in the desfre i gnnment  or
regi strRkLQMIMMW Lh SRS ) t1oni [rst.bracket alon e face of
the | ower andﬁtpp%r %ggg&@igﬁ%gﬁgmﬁﬁgﬂgqgggb%%l %%%%%%aﬁ SRy %mﬁgﬁég?fe
face he r. an er heam segnents, i eneral alignnment wth the
firstag?%%kgggyﬁﬁg r%ﬁﬁg o 8“&%@%??%r?b%§“%@ﬁg§ﬁ¥@ eI ghaaLs bR ng
holes in hf first and second brackets and a hole in the | ower and/or upper
beam é@&?&ﬁw ormg sl 3s y shapsd chaanelsghaicare positonedevitp thsir lbgsoon fmgereenteraiiat t he
second bracket to the upper beam segnent, and securing the | oad

t r ans Pevardly fsinh the@seiciated fach of the npperaind decarigatorsagkents. Al i gned hol es may
al so be formed in the first and second brackets and the | ower and upper

beam $E@iBht STHeouppeeael/on logef Bsin Rphfents may include cutouts that reduce the weight of
the support beam and create openings to allow fluid streams to pass laterally through the support

beam. An outwardly-extending flange or flanges may be positioned at the top edge of the

support beam to provide a broader support surface for the internal being supported by the support



[00016] I n yet another aspect, the present invention is directed to a nmethod
of assenbling the support beam descri bed above within a nmass transfer

col um. TWe 20efnegi2conpri ses the steps of passing the sepanstedokzsder and
upper beam segnents through a manway opening in a shell of the mass
transfer colum, bringing the |lower and upper beam segnents into _

| ongi t udi nal | y- ext endi ng al i gnnent, insertingd;he Lﬁad transLerrlng p|nt

t hrou the hole in the | ower beam segment and/or the upper beam segnen
and t ﬁ F-h P36 Gh MHe Oﬁmibﬁ@(t%rr@ flangeh may jheqrosisioned alopraneaphe bottom edge
2012/ 121812PCT/ US2012/ 022570 bracket to which it has not al ready been
secur e®fl the garnort begmatofnietideadditibmad sypporthairfatésged sérond sptemabisippotied bgtHehe
fastener to the first and second brackets. The support beam nmay be secured
to theswhettbegh. the mass transfer colum during or after assembly of the
support beam BRI EF DESCRI PTI ON OF THE DRAW NGS [00017]FIG 1 is a side

el evat j00014]i eVh @hoief Q4PN thd plRERNNIBRDN AR HiRE DB, LAIARET iBlerddi § -ébtxﬁﬁded
to occ!ur adr:]d in which elldéporti gn of {lhe cgl uml1 sﬁel?al S E]?*olgeﬁrawa?i’ 0 show
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enbodi (fg%grribe%fabtoeg pcpslit(iac?n%ﬁtin i})Qr\éﬁ&Eéx?er}fding relationship.
[00015] In a further aspect, the present invention is directed to a method of preparing the
support beam described above. The method includes the steps of first forming the connector by
temporarily positioning the upper and lower beam segments in the desired alignment or
registration with each other, positioning a first bracket along one face of the lower and upper
beam segments and a second bracket along an opposite face of the lower and upper beam
segments in general alignment with the first bracket, inserting a load transferring pin through
aligned indexing holes in the first and second brackets and a hole in the lower and/or upper beam
segment, securing the first bracket to the lower beam segment and the second bracket to the
upper beam segment, and securing the load transferring pin to either the first or second bracket.
Aligned holes may also be formed in the first and second brackets and the lower and upper beam
segments for receiving fasteners.
[00016] In yet another aspect, the present invention is directed to a method of assembling the
support beam described above within a mass transfer column. The method comprises the steps
of passing the separated lower and upper beam segments through a manway opening in a shell of
the mass transfer column, bringing the lower and upper beam segments into longitudinally-

extending alignment, inserting the load transferring pin through the hole in the lower beam

segment and/or the upper beam segment and then through the indexing hole in the first or second



[00019]Fig. 3 is an end elevation view of the support beamtaken in
vertical section along line 3-3 in Fig. 2 to show details of the connector
that | oi nsozhe/upper and | ower beam segnments; [00020] FiPGT/U$2013/02257@p
perspective view of the support beam [00021]Fig. 5 is a partially-exploded
perspective view of the support beam [00022] Fig. 6 is a fragnentary
perspective view of the colum show ng a number of the support beans
mounted within the colum; [00023] Fig. 7 is a fragmentary perspective view
of t hebfé\é\ffeaﬁw@wt hes Rololisadt Bean tecuipd. wapbog adastiiyer dbrongh eherrdigaed holes,
enbodi ment of the support beans; [00024] Fig. 8 is a side el evation view of
one of anchiscwiippetiatiemmso ofe firhearal eeombbecienholhareuptport[RAHARYY bé geculedits an
end el evation view of the support beam of the alternate enbodi nent taken in

verti ctak skeatof te rradsm@sfe'rmeiL&erddrmngrglﬁeBasts@an/Mt@ke&l@"b:bﬁ bedm!t he connector
that joins the upper and | ower beam segnents; [00026] Fig. 10 is a top

per SpegRINE DESURPFTEGR GHIRAT DRIGWINGs the al ternate enmbodi ment ;

[00017]  FIG. 1 is a side elevation view of a column in which mass and/or heat transfer are
intended to occur and in which a portion of the column shell is broken away to show the support
beams of the present invention;

[00018] Fig. 2 is a fragmentary side elevation view of a support beam constructed in
accordance with one embodiment of the present invention;

[00019]  Fig. 3 is an end elevation view of the support beam taken in vertical section along line
3-3 in Fig. 2 to show details of the connector that joins the upper and lower beam segments;
[00020]  Fig. 4 is a top perspective view of the support beam;

[00021]  Fig. 5 is a partially-exploded perspective view of the support beam;

[00022] Fig. 6 is a fragmentary perspective view of the column showing a number of the
support beams mounted within the column;

[00023] Fig. 7 is a fragmentary perspective view of the column showing two contact trays
supported by an alternate embodiment of the support beams;

[00024] Fig. 8 is a side elevation view of one of the support beams of the alternate
embodiment;

[00025] Fig. 9is an end elevation view of the support beam of the alternate embodiment taken
in vertical section along line 9-9 in Fig. 8 to show details of the connector that joins the upper
and lower beam segments;

[00026]  Fig. 10 is a top perspective view of the support beam of the alternate embodiment;



WO 2012/ 121812PCT/ US2012/ 022570 [00027]Fig. 11 is a fragnentary side

el evation view of another alternate enbodi nent of the support beamw th one
of the cowmpeot2orssizenoved to show details of constructi @aT/Gsee2{/003008] Fig.
12 is a top perspective view of a further enbodi nent of the support beam
DETAI LED DESCRI PTI ON [ 00029] Turning now to the drawings in greater detail
and initially to Fig. 1, a mass transfer columm suitable for use in
procesiﬁ@%i n which mass transfer and/or heat exchange is intended to occur
bet wedRI%nt &ig Ul rie st raamespitary sidealevasion eiave of anothyradsertedmbediment ofthpy

t he nuneral 10. Mass transfer columm 10 includes an upright, external shell
12 t hatuppert edre mathl oneof Hieradnhecddrs remeonfto ghowtdeails ofddnkpugionoader
orientations, such as horizontal, and configurations, including polygonal,

are pdeselle aiy 1anea wiptgeispetthe S0 PE a Blirtidd emPbeReAt of ¥ 8MtdRIbeashel | 12 is
of any suitable dianeter and height and is constructed fromone or nore

rigid materials that are desirably inert to, or are otherw se conpati bl e
with the fluids and conditions present during operation of the nass

tra”SfﬁETS&‘i’#ﬁlﬁlﬂi‘gﬁgCl{@W@W Mass transfer colum 10 is of a type used for

processi ng streans, typically liquid and vapor streans, to obtain
fracti jon.products and/or to atherw se cause mass transfer and/ or heat
exc har{g@a@ét we gﬂm?% EOWIt%irﬁ?f @?Wé%ﬁ%ﬁ%’ gif‘iﬂterecf}é%g?réi, mhtﬁai]é/ 1 agsh ér mass apster o
can be ?ne in which crude atnospheric, |ube vacuum crude vacuum fluid or

t her mePlUERHERIARE o H8% IToPTRETSALP, IncHKelh mass Yprtheremlder heptapchagatis ijendsd ke

scrubbi ng, reactor off-gas scrubbing, gas quenching, edible oil

deodorocgut hasweerpatuntaréwrene-dnwing flsidratiohinndy rearederaed genepalbces gesnuneealr 1.0.

[ 00031] The shell 12 of the mass transfer columm 10 defines an open

i nt er Ndassreegisfen cbfinih 1 Mindiddshe gesiht eckidrmsissten ansther isansellyhgahdget hange

between the fluid streans occurs. Nornmally, the fluid streans conpri se one

or NDIBnRSEEAH, NAMBARIPotRd T GATERAE QRE X hIRSSital, and configurations, including
polygonal, are possible and are within the scope of the present invention. Shell 12 is of any
suitable diameter and height and is constructed from one or more rigid materials that are
desirably inert to, or are otherwise compatible with the fluids and conditions present during
operation of the mass transfer column 10.
[00030] Mass transfer column 10 is of a type used for processing fluid streams, typically
liquid and vapor streams, to obtain fractionation products and/or to otherwise cause mass transfer
and/or heat exchange between the fluid streams. For example, mass transfer column 10 can be
one in which crude atmospheric, lube vacuum, crude vacuum, fluid or thermal cracking
fractionating, coker or visbreaker fractionating, coke scrubbing, reactor off-gas scrubbing, gas
quenching, edible oil deodorization, pollution control scrubbing, and other processes occur.
[00031]  The shell 12 of the mass transfer column 10 defines an open internal region 14 in

which the desired mass transfer and/or heat exchange between the fluid streams occurs.

Normally, the fluid streams comprise one or more ascending vapor streams and one or more



WO 2012/ 121812PCT/ US2012/ 022570 descending liquid streanms. Alternatively,
the fluid streans may conprise both ascending and descending |liquid streans
or an ascEoadlrg2g|e stream and a descending |iquid stre&eI/USARO3B}0 The
fluid streans are directed to the nmass transfer columm 10 through any
nunber of feed lines 16 positioned at appropriate |ocations along the

hei ght of the mass transfer colum 10. One or nore vapor streans can al so
be generated within the mass transfer colum 10 rather than being

i nt r odflseesirdingt bquithstrpems Ygmatizelyctieufivid S0rcahs owayheantyeist doth hicarding Gnd The
mass transfer colum 10 will also typically include an overhead |line 18 for
r enovidegceadingpauipstodustor an akyepdiodigas stesach andooddsomdsid leand badegof f | i ne 20
for renoving a liquid product or byproduct fromthe nmass transfer colum

10. Otjpes32gol URL flEQNRAABRTSe Bildkediotht YRk BhANeRIBERNT 0 15HG6th A% AGhbdof
streamlines, reboilers, condensers, vapor horns, and the Iike,” are not

i T ustgaf gebsiig ﬁo?ﬁioqg:@\é\f ior{yle?ﬁ?eaildﬁﬁiorl@ QYond'iffe g@gﬁtfégtt%eol%%s ﬁ"zﬂlsﬂe?% glrn a@"?} an

illustration of ese co nts I's not I'ie e necessar

under ndi ng _of th resent.invention. [.00033] The s transfer colum 10
et udbl S s apb o5 PSR AR bish Y B4R s IR e ey oo P GginE e

di aneter through the shell 12 to allow persons to enter and exit the

i nter &l“gr‘éHPg‘?FeﬁéinW tg% P3sg H@Sﬁﬁscé’h%ni“bﬁgﬁ@@u&}bﬂ@ﬁﬁedlb{less% hlhgsmpssrtranster
installation, inspection, and repair or replacenment of internals positioned
wi t hi reotumen ffswilk plapgypicalboingtile 1 oTirheavatinmy 8 22r atrsovisg ravespor raducowr
conponent parts of the various colum internals to be passed through the
manwayygdddur imiga botsinalkirednh eikeoff linerpovViat radfovifiea iliqhelrgradisct off BepraBaaon22 i S
shown positioned near the bottomof the mass transfer columm 10 to all ow
per sonke MAsAEEHRES cb%ﬂ‘ﬁﬂ%ﬁhe?@ol%ﬁr&@%oﬁ&ﬁs HoLafrydisd et Sseftl, stﬁﬂg%sf&h%’

but the manmmy 22 or mul tiple manways can be positioned at o

| ocat isﬁ@asrn lingg) qgg‘diﬁ?%‘%{)g&e&g%, A Hf Hgﬁg,{éndbtﬁgrﬁ(eiaje g:;)t %lﬂﬁtrzﬂéc? g ';ea.ﬁél%ﬁgg ion

are positioned wt pen ernal regron € mass
colum 10 at, vertically-spaced apart locations. Each WD ) .
5015/ PSTHES HEF AL O STUBE o v e st 67 I DGHAGIT CHBSHEOPPOPE o PERSR i ng

on their upper surfaces a contact tray 26 of conventional design. It is to
be un®emsesseRTY tforaan wilsrstandingcaf the prigsend g1vgpr@omer el y representative of one
type of columm internal that can be supported by the support beans 24 in
accor dei38] wi The mhass fparsée oolumy Bhinclodes Olaeway @GP timn pravides pallsseaide apéréng n
the present invention include, but are not limted to, liquid collectors,

| i qui @f di mesdléugddBmetirdhsiughiGhaisld] ando ABEOFBr A6 kb REtes WRR Xt iSthe [i99A3D]
The support beans 24 within each group extend in parallel and

si devaySo:s PRGRHRP AL mh&! BrsRALBIRAEH ABsh %@%ﬂﬁ&&%&f&h?lng?&%ﬁ, a?ﬁcrtei)zﬂ? oPf
of t ar 0

the mass transfer colum 10. Because e circu configuration t he

colu ? . ﬂ7 r 4 hav di{ferin n 'tudinaI:%F t hs
corrgT'is]%)g%%Hr%liL %H% gmgﬁggﬁghmggﬁggh%%I%%?E%@Seﬁ§OW§§%1@rgh§f%?w@8I dﬂgio at
the location ﬁt whi ch each support beam 24 is positioned.
serves to allow component parts of the various column Internals to be passed through the
manway 22 during installation or removal of the internals. The manway 22 is shown positioned
near the bottom of the mass transfer column 10 to allow persons to access the manway 22
without the use of ladders or scaffolds, but the manway 22 or multiple manways 22 can be
positioned at other locations.

[00034] Two groups of support beams 24 of the present invention are positioned within the

open internal region 14 of the mass transfer column 10 at vertically-spaced apart locations. Each



[ 00036] Turning additionally to FIGS. 2-6, in one enbodi nent, each support
beam 24 has opposed ends 28 and 30, a flanged top edge 32, a flanged | ower
edge 34, wodow/12081¢i t udi nal | engt h extendi ng bet ween t h@Cofisesiem2zneds 28
and 30. The support beam 24 is divided along its longitudinal length into a
| ower beam segnent 36 and an upper beam segnment 38. As can best be seen in
FIG 5, the | ower beam segnent 36 has an upper edge 40 that faces and is
vertically-aligned with a | ower edge 42 of the upper beam segnent 38. The
f aci ngETedyO§ suppaghleans a4 tieslowi sepnoryngenitheianppéresurfiess @ edntpatt tray A6 «fuch
as sinusoidal, along the entire longitudinal |length of the support beam 24.
[ 0003 onV¢rsidnelndsside dimisste drermtie3® ol shgt ohaethtdcn tiahe2 6l pRancbBagheeg®RMe 038 by
a plurality of connectors 44 that are positioned at spaced-apart |ocations
al ong drieetyp@ofidlushnriateriae mgd Ra®lbe tshgporeBRS the REFIOrLBeantd ™t FOARELLRESw ﬁ
serve to stiffen and resist lateral deflection of the | ower and upper beam
segnment, iohN ' t; I; I er .t he, | oad

nhs g?&@eﬂrlgvéﬁloh G@LALIIRAN 1&6%‘%&?%&%}?}2 in glghd\g;r)}e ek LARREEL nicrl\gibe, glrl arg

carried by the upper beam segnent eam segnen

t ransf : I ried by the.l ower 012/ 121812PCT/ US2012/ 022570
bean1§g%#%ﬁ§d§§qggﬁf(ékgggﬁ%q%@é%$§@§ﬂ@n¥§g§nw%ﬁ§g§§H@P PRt RREH PR Bicent
conne 44 y be uniformor. the connectors 44 may be nore closely

spac egbﬁéﬁ eg ifga SURPRET @4 Té UBYR teape gReup4extends b paiatelgandosigewansespaced-
stresses or the spacing may be varied as a result of physical interference
f r om GPREreladInship doress thahdrizonjah oessjecHae hf thermes tanstddcdumpriids Eecaustiof st
bracket 46 that extends al ong one face of both the | ower and upper beam
segnerhs @@ulandecdSgantion sofs deurelintro shdle 120whe hepeR SrarRNL4 IGvbydinetidg ng

or in any other suitable fashion that allows the first bracket 46 to renmain

secur abygifudsia® f@dihs @ofrBshon @it to RRAMORY MRMncS AcrdBEhe SHRE ?%ﬁﬁgr éd?\rlrxjgﬁ 3_@5‘9 9
(0}

forces during operation of the mass transfer colum 10. In one e i ment,

each QH@R@E&&Hm4dﬁﬂL hish (gﬂﬁéﬁg%gg%%gﬁog&fcket 48 that extends along the

opposite face of t owe eam segnents 36 and 38 and is secured
to th r m se nt .38 l.[ding or in apy other suitable fashion.
The fﬁ?s nd?gg%%%ﬁﬂgggﬁ gf@b%%%gﬁﬁ&i%‘WW @H@Hﬂ%ﬁﬂ%géﬁbﬁgﬁﬂﬂdﬁﬁn}§4é@ﬁeral
hori zont al aligggent, but are preferably vertically offset as described in
gr eat OPPRRSEHAS 581 B, 3O refllangediion sdes ddondlapeet kard cdse 3AdauBadeegifudinabd

fromnetals or other materials having sufficient rigidity to withstand the
f or cedengppeyterting betsen thestppased ende 3Bdndpac Kbt suptdrigrdnmdB! dulividel dpeg as i on
of the mass transfer columm 10. The first and second brackets 46 and 48 may

be of lanytudinat Bhp#h ihar movewdRamschmshayeshdchannrr deihatemes IBOSAS tangd: Wit h
their legs or flanges extending outwardly fromthe associ ated face of the

upper bareed RVEIG. BE AR 1888FBRHS scifnedR 96 B85 ah PR3 WSONE 1ok rakl 8:95 istJ'é?ﬁcaHy-

connectors 44 include a | oad transferring pln 50 that extends throug
al i gned,,i Jydexi ng,hg! ien t i nd o] racket s @ and, 48 and a
hol e 54g¢orned in %ﬁ%ﬁgggggpﬁtgﬁe{hééi%%anggg Eg%anﬁﬁgﬁF%é ngg%eﬁﬁn nd
38. For exanpl e en t.he hole 54 is positjoned at the | ongitudinal
cente IP?ar{@ {B?mt %’é’%ﬁ ﬁﬁ%@ }f?gtﬁlfﬂ’ such a5 Se’i“ésofd&ﬁr?g‘ﬁpga ¢ £NHEMoREHENNA lengtepf i n
t he u?per que 40 of the | ower beam segnent 36 and a hem spheric notch
he support beam 24.
[90037] The lower beam segment 36 is joined to the upper beam segment 38 by a plurality of
connectors 44 that are positioned at spaced-apart locations along the longitudinal length of the
support beam 24. The connectors 44 serve to stiffen and resist lateral deflection of the lower and

upper beam segments 36 and 38 in relation to each other and to transfer the load carried by the

upper beam segment 38 to the lower beam segment 36 or to transfer the load carried by the lower

10



WO 2012/ 121812PCT/ US2012/ 022570 in the | ower edge 42 of the upper beam
segnent 38. The indexing holes 52 and |load transferring pin 50 are sized so
t hat t he woadizmaigferring pin 50 fits tightly w thin tReTiUsd@RiopzF7hol es
52. The aligned hole 54 forned in one or both of the | ower and upper beam
segnents 36 and 38 may be slightly larger in dianeter than the indexing
holes 52 to facilitate assenbly of the support beam 24. [00040] Preferably,
t he indexing holes 52 are positioned in the first and second brackets 46
and 48°e8B! 9gHICNE R 9 FiecdiRPeh AT e SPaRt BB HE wacise detreen fadisiceny copprstoradd

| ower edges 40 and 42 of the | ower and upper beam segnents 36 and 38,

r especinpy é¢ ynifermn be thepaoeectapaidtmay pe emed elosdgl sgact dn cegiomkhivsers elpasimpban
bet ween the | ower and upper beam segnents 36 and 38 facilitates the

assenbbeamof4 tiheutgenabid chaamsidssby optiay gikindImb ®eUpREH a8ndrebOVRE pagges 40
and 42 frominpeding the manual alignnment of the indexing holes 55. As a

r esul tinRkfetdnics frioRAGhOLDEhMERALLIBEe | ower and upper beam segnents 36 and 38,
the entire load carried by the upper beam segnent 38 is transferred to the

unon (R0 2y ST LG REA AR IS TRAMEGSE R e e tsafonhiliye ool ithe

upper .beam segnent. 38 and the_ lower _beam segnent 36 js supported on_the
col unﬁogﬁreflﬁm?%@}?ertlﬁémcﬁ%ﬁgﬂso?é aV\g 38 raRA<P SPCUFL 19 gé?dfoﬂfeér??%rﬁege&‘ﬁﬁ@r—”%éém
segment 38 to the | ower beam segnment 36. In another exanple, when the tray
26 or WRIABE intepnyapthics ssigpe Aediprbthat BHowewes fiveairedkstdénto @Graamdedubdy
upper beam segnent 38 is supported on the columm shell 12, the connectors
44 tr dagéred to llee looad btaro wegrhent 136 welrenbsabjec ©d gonboudirbiot @s idhengl ppentideahhe
segnent 38. [00041] To facilitate disassenbly of the support beam 24, the

| oad tr@psfaaset aguhn 050nicAe @R\ oA JABNEorinScibl X8 dish AnQi®s ddtoPEra bk h,
of the first and second brackets 46 or 48 by wel ding or by any ot her

t racket's 46 o ! )
That 1 et ey OTERe PhhUR focs IOl g Aol Db d bR PRl 4 B L

t hrea t t... Bec e e . 2012/ 121812PCT/ US2012/ 02257Q | oad is
tr ansg galrrge)d(;tof tlrﬂg r‘ﬁB ?%{ebeﬁrﬁpsgg%%%ta%eg\ﬁ/@mg A" 8Y PHE" F‘&}\E&lﬁ% %é—l?ifﬁl's gﬁgfﬁt a%%
primarily thraough the load transferring pin 50, it is constructed froma
met al 58‘%3/% ]?fé&egsaﬁéﬁpgl4%h§v?% CORPFIIRY %%?fesﬁle&?neé%l rhomigepak aligpmaenst BHARre he
shear forces applied to the |oad transferring pin 50 when the support beam
24 i s Preferahly vadesdly dfsenas dspertbetliin greafer dhiail ekt ThmBfse andsicamhbibtket§ 49042]
The connectors 44 each include a plurality of fasteners 56 that extend

t hr oughd af8i gmefdrthed €éonbndtals ohetldr rredteidals haemgnuiffiaakeédigditd 6o avithsth@d ths
well as holes 60 fornmed in the | ower beam segnment 36 and upper beam segnent

38. Therckashiars 1R6fira¥ni Redond ritketsadiaRPh$ daSSEEhLhes Of 1RUAHKS tpadi | Y
renovabl e fastening devices having sufficient strength to resist lateral

di spl aggmenig 0 [ Lon to.the | ower beam
segne%?lss.ig[gggggfw?ﬁ'g?@%ﬁgkg&%?ﬁgkfgggggaégég%?ﬁ%g%%%%?g%%HSW%V%?Bénd
upper pea e nts .36 and .38 1 hrough the open manway 22 in the colu

ahorT SHSR RERTT Ui JRe DoRuSe B cREr J ST eE i BBA N e
hei ght | ess than the height of the support beam 24. The first and second

br ack @19t dAer lghe yprer pad bovier bopmisegraents AerghsSt o overlap the junction
bet ween the upper and | ower beam segnents 36 and 38 whil e extendi ng al ong a
suf f i ¢003P] povarmewr gl phéhehednghctont 44 Meclsdgppdpad reasfeRihgt winpTlothat extehds
desired resistance to displacenent and defl ection of the | ower and upper
beam gegugEntlg?d iadekidd hollid2einsthicl firspefidrsédond dbridretsl a5vend agtndpPablebsaM
segnents 36 and 38 to be passed through the manway 22. Desirably, the first

brackedmd R8s bARSHhITHE: Blivet BEd L %Qﬁ%@ﬁ&%@@ancﬁﬁ&t ﬁ@xnextaﬁgﬂéf RRRK team

segnment 38 and the second bracket 48 overlaps nore o e upper beam

segne : I segnent .36, one exanpl the first

br ackir's Ho iy e o Y IASRTBARTRR A 5 R R R 7 o dhetenee 36
and approxj mately one-quarter of t ei ght of the upper beam segnent 38

and t REPSBRS At Bk e PRY 4&&%%%%&@@@@%&% 30@2@1%%!6%@1@% nfser

beam segnent 38 and approxi mately one-quarter of the height of the |ower

beam segnent 36.
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WO 2012/ 121812PCT/ US2012/ 022570 [ 00044] In the enbodi nents of the support
beans 24 illustrated in FIGS. 2-10, the support beans 24 include a series
of spacedweaparyi12tgieouts 62 that reduce the wei ght of theCIapspari2iseans 24
and allow fluid streans to pass laterally through the support beans 24. The
cutouts 62 are shown abutting the connectors 44 and having a hexagonal
configuration, but it is to be understood that other positions and
configurations can be selected and are within the scope of the present

i nvent inghe lowver ehge thpbdic meper icpmussemante®d. i Thephdexing holehs2 entt load sramsferring
omtted fromthe support beam 24. [00045]In the enbodi nents of the support
beans pihlSiste sizetisa thatthE&kad2rahiferdng warsdl fits tiglkt eitdinnge fdderiggh064 5ar Ehe
positioned at the top edge 32 of the support beans 24 to provide greater

sur f acigab@aoleG4SMRRET tn sliortHoAY 51 A8 10WerOABIHPELbAHI sdoht &R $nd 38 may b
Qut war dl y-extendi ng fl anges 66 are al so posig?oned af§%$ near the F%%BF

edge : , : # : i adi vi dual . panel s
of o gy HERAR e R Rl WE: 3T P R E iy PR PP HBEE
enbodifent of the support beanms 24 shown in FIGS. 7-10. The

out war'dl'y-extendi ng fl anges 66 may al so serve to provide a broader base for
suppor '& th oppgseﬂgfags,ZS and 30 of the support_ beans 24 on seats 68
(FIG 3’ | dEEFTRL S gdng helsg S2oare pesicenadin Sadirst apl sepend bragkqss 46 es
70 (FIG 6) are also welded or otherwi se fixed to the colum shell 12 for

f ur t hemdsBogrthaighefoadeansispomepin SAdsuRs thanticB@ upbet drel louwppeddes Beans 424fby
nut and bolt assenblies (not shown) extending through bolting holes 72 in

t he ernbs |@8eraamd Bper boarh kegrantte dioradt 3§ fredppetivelgrorte Pased Ahrshoviclctelf! G
12, only a single flange 64 is provided at the top edge 32 of the support
beam 24stand. arlsd @h&tiﬁb RecAhd BVRE QXA @Eﬁ’erG aﬁlhs%g}n@i’l\_@r3_6%9?8§f§ci?iﬁatéshtﬁe

sugpor} beam 24. The single flanges 64 and 66 arF p03|t:oned e sane
. 4 . .
Si dos oT L OB SR B ot P oM S Bl A BB 5358 T BB

anot her emnbodi nent of .t he inyent.ion, the sgcond bracket 48 can be omt{ted
neadRPEGRRSS Brourh g 8! Mt dBd g BUPSE 505 el oS SRR FF e
first bracket 46 and the | ower or upper beam segnent 36 or 38. In this
enbodil AWt andiupecy baagy sagmsaisetoande Seﬁ’ﬁ aptirgload extieh by throaipeebdaar sagmsht 3he

| ower and ;pper beam segnents 36 and 38 in an alternating or other pattern,
with tihérapsidesd ne thollesersbeaiosegdent B& Heolghwdre amuecuppedsd beanicesegenter 36
and 38 in the alternating pattern. [00047] The present invention includes
a met hadmple, phepalid gy ber sthepMttmbleRRuBdorfyi & theQop BEEABE Bf iHRNpHet Béhalm the

mass transfer colum 10. The nethod conprises the steps of formng the

connectgheftd sMdtBRIRATA Hehit LOBEAT B @gpeﬁd?éd WRRGE céﬂﬂﬂmLs%\éﬁ rlﬁ?ﬁ@%‘oﬁr?&%ﬂt >

36 and 38 in the desired alighment or gistration wth each” other wt
slight | he facing to 0 edges 32 and 34,
positﬁ?ﬁ?@%kgﬁ§q§i¥§§gh%§p ggq%%?ﬁFéﬁﬁgg%%&¥%%&:ﬁ?qFﬁgffgﬁﬁ?tthnﬁ?Bgfrbeam
segnment s al ... po i oni n .secon racket al ong an opposite face
of t h&*HBREr “gmaﬁﬁﬁgr%@a gre%mé?gs SPPRHEC 38 thlogendeam sagmeimérndvine h
the first bracket 46, inserting the |load transferring pin 50 through the

al i gn&@PsIrReaN S5ENBI H1552Ppertadhen the cgluminthedPotht donaedters $44gmsid thedoahd
the hole 54 in the | ower and/or upper beam segnents 36 and/or 38, securing
t he f ifirogt thorlawketcadepmenh¥s tochenpize hears eegmeatt 386 and t he second bracket 48
to the upper beam segnent 38, and securing the load transferring pin 50 to

ei t heoooag] f i T6 faciiitaali@Retnilackete 4Bpoit béSn JENencAbLOREAEhE $irP S0 AN S0
are also forned in the first and second brackets and the | ower and upper

beam $g@ABIM St is'1BBES bhY &Y nof gﬁh,;}&ﬁﬁé Mipgnd ?er%gr%]ﬁlraﬁké? 48UE hggy %&%}?d?gg&"e nt

assenbly of the support beam 24 | e nmass ansfter colum

prepac, t S rt_beam 24 in this nne it .can be readily reassenbl ed
int hég %&’ soq erraslr@g@lﬁ I(I:l%]ﬁﬁ%h %rwtfvﬁiyt ﬁggg%%%é:f‘%lbg lﬂig? é{’{?? O AP hEhaf Sner
and upper bea %e ments 36 and 38 to the alignment achieved during

prep a?%t“fe&n ootg]et ﬁ% agxgpsl%qrtd Paskat46 and 48 by a nut threaded on the bolt. Because the

12



WO 2012/ 121812PCT/ US2012/ 022570 [00048] The invention is also directed to
a nethod of assenbling the support beam 24 within the mass transfer colum
10. The meohor/esIpri ses the steps of passing the separ &aCedisk@eme2sand upper
beam segnents 36 and 38 through the open manway 22 or another opening in
the columm shell 12, bringing the | ower and upper beam segnents 36 and 38
into vertical and | ongitudinally-extending alignnment, inserting the |oad
transferring pin through the hole in the | ower beam segnent and/or the
upper Badi g@@ﬁﬁ@rﬁd fp@ thp apPethpesny Rearnent i38dexthadowel eeaimn segreent 36 strinparily
second bracket 46 or 48 to which it has not been previously secured,

i nser tthrggh thadeaheansiGringpoudh, ithis @hitoued fFolnes ifal andihse atatdriap hhtiag
fastener to the first and second brackets 46 and 48. The support beam 24
may besupdititadhbyr seggtesd wixhithed el wvar sheld aghliedub e IaRSesRFrifg pid18o
support beam For exanple, the | ower beam segnent 36 may be placed on the

seat s O&ARd s%o?tqﬁaﬁiozétt 8¢ul |053é19d&in%{0%§1g?igxpf fig rn‘?%sg Iﬂ%{lé’f,glp rlurgg ) segment

38 is secured 'to the | ower Beam segneit ~ 3 ernatively e support beam
Lo OB et AR DR RAOL Bkl A BT SR SR D BuS5R! Bi 5

i - i | ent at j dur | th ssenbling of the support beam 24
or" | R ARG SBheL B LS R0 A taRbone Gt o5
assenbl i ng. [00049] Fromt he foregoing, it wll be seen that this invention
i s oneScgBFM wapet beagp seampenaPB. {lhe fetiersrabimobjiedtdoes dndrbeitnaiovdies et
forth together with other advantages that are inherent to the structure.

[ 0005GK | bthei Irkadbly werdevabloddsteting dwideai mavigatsuffeseranstraigtic aobicsiat ilawsl ar e
of utility and may be enployed w thout reference to other features and

subcortiptaikeinensof RO Spdr He&AREEAR 38R rdMi AN theSloWet Bédin tdigns€9pe of the
i nvention. WD 2012/121812PCT/US2012/ 022570 [00051] Since nmany possible

embodi (08043 RY ord8r Mﬁmpéasg%% aﬂf?%ﬁ ggpigﬁ%dWowp k'ﬁdhgrﬁagz? ﬁ%ﬁrﬁ' ge%r{x%g é] fnd %%\a/ﬁ

thereof, 1t is to be underst mat t er set forth or's

: 2 ;hﬁkllrg),‘ﬁagl? nﬁ?éeagl éﬂhg‘ga'n%\r/a%/vﬂfglsthie Séofu?r)nnbs eilritfhper 1rtste e(ljnda SSGC(i)I!ICl grséltclge% 51 gng Qg ir? ot
one embodiment have a height less than the height of the support beam 24. The first and second
brackets 46 and 48 each have a sufficient height to overlap the junction between the upper and
lower beam segments 36 and 38 while extending along a sufficient portion of the height of the
support beam 24 to provide the desired resistance to displacement and deflection of the lower
and upper beam segments 36 and 38, while still permitting the lower and upper beam segments
36 and 38 to be passed through the manway 22. Desirably, the first bracket 46 overlaps more of
the lower beam segment 36 than the upper beam segment 38 and the second bracket 48 overlaps
more of the upper beam segment 38 than the lower beam segment 36. As one example, the first
brackets 46 may extend along the full height of the lower beam segment 36 and approximately
one-quarter of the height of the upper beam segment 38 and the second brackets 48 may extend

along the full height of the upper beam segment 38 and approximately one-quarter of the height

of the lower beam segment 36.
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WO 2012/ 121812PCT/ US2012/ 022570 CLAI M5 What is clained is: 1. A _
support beam for supporting an internal within a mass transfer colum, said

support bEQrRILINSIRSI ng:

ends,

f aces: [080d#]

a |l ower edge, an opposed upper edge, and opposed first and second

and | ower beam segnent together in longitudinal alignnment with the | ower
edge dfeatme@4ipgede beaies o€ gprend-apirt gtedts WRtthataedhch aied weighhef e p&poadeemef
the | ower beam segnment, wherein each of said connectors conprises:

24 and allow fluid streams to pass laterally through the support beams 24. The cutouts 62 are
shown abutting the connectors 44 and having a hexagonal configuration, but it is to be
understood that other positions and configurations can be selected and are within the scope of the
present invention. In the embodiment illustrated in FIG. 11, the cutouts are omitted from the
support beam 24.

[00045] In the embodiments of the support beams illustrated in FIGS. 2-11, outwardly-
extending flanges 64 are positioned at the top edge 32 of the support beams 24 to provide greater
surface area to support the trays 26 or other column internals. Outwardly-extending flanges 66
are also positioned at or near the lower edge 34 of the support beams 24 and may serve to
support individual panels of a second tray 26 as shown in FIG. 7 in connection with the alternate
embodiment of the support beams 24 shown in FIGS. 7-10. The outwardly-extending flanges 66
may also serve to provide a broader base for supporting the opposed ends 28 and 30 of the
support beams 24 on seats 68 (FIG. 6) welded or otherwise fixed to the column shell 12. Bolting
plates 70 (FIG. 6) are also welded or otherwise fixed to the column shell 12 for further securing
of the opposed ends 28 and 30 of the support beams 24 by nut and bolt assemblies (not shown)
extending through bolting holes 72 in the ends 28 and 30. In the embodiment of the support
beam 24 shown in FIG. 12, only a single flange 64 is provided at the top edge 32 of the support
beam 24 and a single flange 66 is provided at the lower edge 34 of the support beam 24. The
single flanges 64 and 66 are positioned on the same side of the support beam 24, but may

alternatively be placed on opposite sides of the support beam 24.
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an upper beam segnent haPCRg/Se@pPO2Ed0 ends,
| ongi tudi nal | ength extendi ng between the opposed ends, a | ower edge, an
upper edge, and opposed first and second faces; a | ower beam segnent
havi ng opposed ends, a |longitudinal |ength extending between the opposed

a
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a first bracket fixed along the first faces of the | ower and upper beam
segnents; a second bracket fixed along the second faces of the |ower and
upper beawozepmemis; and a |load transferring pin extendiPag/uskercogdsral i gned
i ndexing holes in the first and second brackets and a hole forned in one or
both of the | ower and upper beam segnents. 2. The support beam of
claim1, wherein the |ower edge of the upper beam segnent is spaced from
the facing upper edge of the |ower beam segnent by the |oad transferrlng
pi n exkﬂéﬂfgﬂng Ip presheprenebpslimpntgh dlee inmetgionnthelsotcad trackeh4s €dnrtstomainedd sreehd
br acket s. 3. The support beam of claim 2, wherein each of the
connectwnsctprdt ardbthe andekemdtolesrie drasinghe foraxt 6 tHertyst Brackeg o ahd gBesvhialres
in the first and second brackets and another hole forned in either the

| over ipgembs@gnepinedt 36 e IPPeL tHeRMNLHETRRAL the MG brackets 46 can be mplaced on .
2012/ 121812PCT/ US2012/ 022570 4. The support beam of claim 2, wherein

each afprblie: RORNAGHOIGRyer Bl HAIRS bBarh LEFherkS6 BRPSs FXACRALGLL OF Oal, Al gned

holes in the first and secon rackets and a 0 orT i ower

peem ST R 6 S0 B JREAEHE P A bomh o g

UPPer G aating BAtetn.
[00047]  The present invention includes a method of preparing the support beam 24 prior to
installation within the mass transfer column 10. The method comprises the steps of forming the
connector 44 by temporarily positioning the upper and lower beam segments 36 and 38 in the
desired alignment or registration with each other with a slight spacing between the facing top and
lower edges 32 and 34, positioning the first bracket 46 along one face of the lower and upper
beam segments 36 and 38, positioning the second bracket along an opposite face of the lower
and upper beam segments 36 and 38 in general alignment with the first bracket 46, inserting the
load transferring pin 50 through the aligned indexing holes 52 in the first and second brackets 46
and 48 and the hole 54 in the lower and/or upper beam segments 36 and/or 38, securing the first
bracket 46 to the lower beam segment 36 and the second bracket 48 to the upper beam segment
38, and securing the load transferring pin 50 to either the first or second bracket 46 or 48. The
aligned holes 58 and 60 are also formed in the first and second brackets and the lower and upper
beam segments, respectively, for receiving fasteners 56 during subsequent assembly of the
support beam 24 in the mass transfer column 10. By preparing the support beam 24 in this
manner, it can be readily reassembled in the mass transfer column 10 with the connectors 44

returning the lower and upper beam segments 36 and 38 to the alignment achieved during

preparation of the support beam 24,
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5. The support beam of claim4, wherein the first bracket overlaps nore of
the first face of the | ower beam segnent than the first face of the upper
beam segmeoomidigine second bracket overl aps nore of thecsasendotzmce of the
upper beam segnent than the second face of the | ower beam segnent.

6. The support beam of claim1, wherein each of the connectors includes a
first fastener extending through aligned holes in the first and second
brackets and a first hole formed in the | ower beam segnent, and a second

f ast enP0Et erldie iy ankips iyHsadareiedivat mathiogrmd@sisoitdingithe suppoftibesn 24nwlitliecond
brackets and a second hole fornmed in the upper beam segnent. 7. The
suppor the beasirefisiel calumib 1 0. whbe sicthotlventprisast thbstapkef paasieg lapeparatce 1ol ertdnd
first face of the | ower beam segnent than the first face of the upper beam

segmendppan tednh scgeamnsl biidsk eiro@ietht apsn MALRaPh2 thans8easénfaGs tef cdifi@n
upper beam segnent than the second face of the | ower beam segnent.

8. TheshsHRPObindS@heQbwel MdMpber AT %gﬁleh&%fdr{d%g ipfoa\%'f@c%al Qﬂc?fo:pg{%ﬁdeiﬂaf e of

the first face of the |l ower beam segnent than the first face o upper
oeam sGATEN B0, SSERNY BLABHCL RUBHL IR TSR nd B R
BT RS TR NG ASACR T e A
ater ablr!dgkeE Qé (());J ? t(g Cv%icshuiEggsrrgot%%gnmpreviously secured, inserting a fastener 56 through the
aligned holes 60, and securing the fastener to the first and second brackets 46 and 48. The
support beam 24 may be partially secured to the column shell 12 during assembly of the support
beam. For example, the lower beam segment 36 may be placed on the seats 68 and bolted to the
bolting plates 70 before the upper beam segment 38 is secured to the lower beam segment 36.
Alternatively, the support beam 24 may be completely assembled before it is positioned on the
seats 68 and bolted to the bolting plates 70. The column 10 may be in a vertically-upright
orientation during the assembling of the support beam 24 or it may be in a horizontal or other
desired orientation during assembling,
[00049]  From the foregoing, it will be seen that this invention is one well adapted to attain all
the ends and objectives hereinabove set forth together with other advantages that are inherent to
the structure.
[00050] It will be understood that certain features and subcombinations are of utility and may

be employed without reference to other features and subcombinations. This is contemplated by

and is within the scope of the invention.
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WO 2012/ 121812PCT/ US2012/ 022570 10. A support beam for supporting an
internal within a mass transfer colum, said support beam conpri sing:

an upper Wweamkgsment havi ng opposed ends, a | ongitudi n2CTIUSp@2l0225%¢ endi ng
bet ween the opposed ends, a | ower edge, an upper edge, and opposed first

and second faces; a | ower beam segnent havi ng opposed ends, a

| ongi tudi nal | ength extendi ng between the opposed ends, a | ower edge, an
oppose gﬁer edge, and opposed first and second faces; and a

pl ural § f OHMREBEST BOss®ig pRgdimsatsupPe be g of dhgrinventiond withowsr deperime

segnent together in vertical and |ongitudinally-extending alignment with

t he | olremn taelgeonst theteef,uppeto beamiasigod that alli matat lwir¢ih santbrfhaci stgpwrha thpper
edge of the | ower beam segnment in spaced apart relationship, wherein each
of sai atcompaginodawinIgs iesinteapreicd sk ilrsaakes addinveth aligmend fasd i rst faces
of the | ower and upper beam segnents; a second bracket fixed along the
second faces of the | ower and upper beam segnents;
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a load transferring pin extending through aligned indexing holes in the
first and second brackets and a hole fornmed in one or both of the | ower and
upper beawpeRMg1S; a first fastener extending tRcoaghoaioezsned hol es
in the first and second brackets and a first hole forned in the | ower beam
segnent; and a second fastener extending through additional aligned
holes in the first and second brackets and a second hole forned in the
upper E gnent wherein the first bracket overlaps nore of the
first g the | ower beam segnent than the first face of the upper beam
segnent and the second bracket overlaps nore of the second face of the
upper Wahisstagmehis:t han the second face of the | ower beam segment. WO
2012/ 121812PCT/ US2012/ 022570 11. The support beam of claim 10,

i ncl udi ng al.pl uralsupyorobeapaoedugpatiig entimeingl ithirhe rh@weransed cHRRA! shgam
segnents to allow fluid streans to pass laterally through the support beam

12:dAgﬁ@b&@BeQﬁc@mﬁﬁﬁﬁéﬁg a support beamfor use in a mass transfer col um,
sal

an upper beam segment having opposed ends, a longitudinal length extending between
the opposed ends, a lower edge, an upper edge, and opposed first and second faces;

a lower beam segment having opposed ends, a longitudinal length extending between the
opposed ends, a lower edge, an opposed upper edge, and opposed first and second faces; and

a plurality of connectors securing the upper beam segment and lower beam segment
together in longitudinal alignment with the lower edge of the upper beam segment aligned with
and facing the upper edge of the lower beam segment,

wherein each of said connectors comprises:

a first bracket fixed along the first faces of the lower and upper beam segments;

a second bracket fixed along the second faces of the lower and upper beam segments; and

a load transferring pin extending through aligned indexing holes in the first and second
brackets and a hole formed in one or both of the lower and upper beam segments.

2. The support beam of claim 1, wherein the lower edge of the upper beam segment
is spaced from the facing upper edge of the lower beam segment by the load transferring pin
extending through the aligned indexing holes in the first and second brackets.

3. The support beam of claim 2, wherein each of the connectors includes at least one

fastener extending through aligned holes in the first and second brackets and another hole formed

in either the lower beam segment or the upper beam segment.
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met hod conprising the steps of: positioning upper and | ower beam
segnents in vertical and | ongitudinally-extending alignnment with each

ot her; WO 20ppaRig120ni ng a first bracket along a face ofPCrhs2010me257@Nnd
upper beam segnents and a second bracket along an opposite face of the

| ower and upper beam segnents in general alignnent with the first bracket;
inserting a load transferring pin through the aligneg/indexing Boles in the
first and second_ _prackets and hole_in the | ower and/or upper beam

segnent s; § se@ﬁ‘? PHRPOrtheea pselaipatkeberely eash afolercobeenions dnetedas adidstt he
second bracket 48 to the upper beam segnent while the load transferring pin
i s i nslépterd axkmdingtthiaveh jatigesd ajeshiol the firdndd sewud ibragkttyent aditst kda sdreredi ng
pin to either the first or second bracket. 13. The method of claim
12, i nioltbdiavgrtheemstegpenf afdda sedogd dhitgredxaadiag througtheddifis:sl aRRtdIRRNE
brackets and the | ower and upper beam segnents through which fasteners may

be i ns@E fiedd and second brabRets dh®a BRIAQUoRS forth&l M tRupye BE&h @eéﬁérﬁ. step of

position the | ower and upper beam segnments includes the step of positioning

b

SRR R B S R T R R

SeAMe e of the lower beam segment than the first face of the upper beam segment and the second
bracket overlaps more of the second face of the upper beam segment than the second face of the
lower beam segment.

6. The support beam of claim 1, wherein each of the connectors includes a first
fastener extending through aligned holes in the first and second brackets and a first hole formed
in the lower beam segment, and a second fastener extending through additional aligned holes in
the first and second brackets and a second hole formed in the upper beam segment.

7. The support beam of claim 6, wherein the first bracket overlaps more of the first
face of the lower beam segment than the first face of the upper beam segment and the second
bracket overlaps more of the second face of the upper beam segment than the second face of the
lower beam segment.

8. The support beam of claim 1, wherein the first bracket overlaps more of the first
face of the lower beam segment than the first face of the upper beam segment and the second
bracket overlaps more of the second face of the upper beam segment than the second face of the
lower beam segment.

9. The support beam of claim 1, including a plurality of spaced-apart cutouts in the

lower and upper beam segments to allow fluid streams to pass laterally through the support

beam.
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WO 2012/ 121812PCT/ US2012/ 022570 15. A nethod of installing a support
beamin a mass transfer columm, said nethod conprising the steps of: .
passi ng sepaneyiewizower and upper beam segnents throughPam/uspen/opzamay in a
shel | of the colum; bringing the |ower and upper beam segnments into
| ongi tudi nal | y-extending alignnment, inserting a |load transferring pin that
is secured to a first bracket secured to one face of the |ower beam segment
through a hole in the upper beam segment and then through an indexing hole
in the seco%‘ br &cRegport beam for fYBPATIAG a8 iftgsnaé vathin laroasghiranséer ablugme datdol es
in the first and second brackets and the | ower or upper beam segnent; and
secur i fPreHdctmspameisingo the first and second brackets.
an upper beam segment having opposed ends, a longitudinal length extending between
the opposed ends, a lower edge, an upper edge, and opposed first and second faces;
a lower beam segment having opposed ends, a longitudinal length extending between the
opposed ends, a lower edge, an opposed upper edge, and opposed first and second faces; and
a plurality of connectors securing the upper beam segment and lower beam segment
together in vertical and longitudinally-extending alignment with the lower edge of the upper
beam segment aligned with and facing the upper edge of the lower beam segment in spaced apart
relationship,
wherein each of said connectors comprises:
a first bracket fixed along the first faces of the lower and upper beam segments;
a second bracket fixed along the second faces of the lower and upper beam segments;
a load transferring pin extending through aligned indexing holes in the first and second
brackets and a hole formed in one or both of the lower and upper beam segments;
a first fastener extending through aligned holes in the first and second brackets and a first
hole formed in the lower beam segment; and
a second fastener extending through additional aligned holes in the first and second
brackets and a second hole formed in the upper beam segment,
wherein the first bracket overlaps more of the first face of the lower beam segment than

the first face of the upper beam segment and the second bracket overlaps more of the second face

of the upper beam segment than the second face of the lower beam segment.

20



16. The nmethod of claim 15, wherein the |load transferring pin maintains the

| ower and upper beam segnents in spaced-apart relationship. 17. The
nmet hod ofwol2aizm2182 including the step of securing the ®opfsee12ioexmoto the
shel | of the col um. 18. The method of claim 15, including the step

of supporting an internal on the support beam

11. The support beam of claim 10, including a plurality of spaced-apart cutouts in the
lower and upper beam segments to allow fluid streams to pass laterally through the support
beam.

12. A method of preparing a support beam for use in a mass transfer column, said
method comprising the steps of:

positioning upper and lower beam segments in vertical and longitudinally-extending
alignment with each other;

positioning a first bracket along a face of the lower and upper beam segments and a
second bracket along an opposite face of the lower and upper beam segments in general
alignment with the first bracket;

inserting a load transferring pin through the aligned indexing holes in the first and second
brackets and a hole in the lower and/or upper beam segments;

securing the first bracket to the lower beam segment and the second bracket 48 to the
upper beam segment while the load transferring pin is inserted through the indexing holes; and

securing the load transferring pin to either the first or second bracket.

13. The method of claim 12, including the step of forming aligned holes in the first
and second brackets and the lower and upper beam segments through which fasteners may be
inserted.

14. The method of claim 12, wherein said step of position the lower and upper beam
segments includes the step of positioning the lower and upper beam segments with a slight
spacing between a top edge of the lower beam segment and a facing lower edge of the upper

beam segment.
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15. A method of installing a support beam in a mass transfer column, said method
comprising the steps of:

passing separated lower and upper beam segments through an open manway in a shell of
the column;

bringing the lower and upper beam segments into longitudinally-extending alignment,

inserting a load transferring pin that is secured to a first bracket secured to one face of the
lower beam segment through a hole in the upper beam segment and then through an indexing
hole in the second bracket;

inserting a fastener through the aligned holes in the first and second brackets and the
lower or upper beam segment; and

securing the fastener to the first and second brackets,

16. The method of claim 15, wherein the load transferring pin maintains the lower
and upper beam segments in spaced-apart relationship.

17. The method of claim 15, including the step of securing the support beam to the
shell of the column.

18. The method of claim 15, including the step of supporting an internal on the

support beam.
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