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OFFSHORE STRUCTU The present invention relates to shore
structure -s!’-‘{?(%aé’%aor?%ffshore oil platformor 5 bargg%'{/dﬁdﬁa@;e of
oscillation i. at nost equal to a predeternined value io which } %E&QOOZ
bet ween about 5 and INMPROVED; RIGAT NGOG F HQEYE -SRRUGYREBJ pack| ng i s used

in certain distillation colums in the place of 10 the distillation plates
in order to provide for the exchange of mate and heat between an

)
ascendi ng gas and aRfes®&FRERY | LGYERL PR sréh%@sco‘:?ugaat ddl QG

consi sts ofofef s posthd odref sheRgllks .arFashf sleogk holi s eramfdn:‘ﬁ'erma st ack
of corrugated strips_.each one.15 rran qea{n a vertjpcal general g:ane and

one agaPnstPAifE neit ChTRE 8899‘39 BT e hnfC8Es & n Opposi t e
di recti ons & r pmediet estiined ov‘afheene_ag . whhehst Lspoemencablyy bm:rmaferse dense
snal | - di amefier,Pefd Qi iops, with a degree of 20 perforation of about 10%
to allow the |qU|d to pass through the corrugated strips. GB-A-1,004, 046
and CA-A-1, 095, 827 Afeséfi e klicknewss s S infi sl gaiead ngackisgs-or r ugat ed

packi ng i s geser ahl ké@éﬂﬁﬁraﬁs%ma&ah RE Uit s marrairyef Qab@et@ﬁ sheets
in the form.of strip eStI’IPS are first of llfolde %8 toform

a corrufat dd*Ssh&d tr’r&llélltlé’tnrllﬁ aFRR Jot r BEFEFon<e oPTRI Que with
respect to ebttﬁaamges of mheesuaﬂpanﬁﬁduéaﬁ cﬂedtwéempanamdelminrgutgamto

| engt hs an h Ycdbh The
| engt hs of O‘l:l|or%'ftc%:)k%lngg tﬁgﬁgg‘g’al e are g%?%ncga%%eggkgu%%t‘e% %ip 10497
descri bes, danssts iaf a pacieumesditiionarok ol engths or@ﬁ@ht ilemath is

cross- cor I ugsbed p%‘x‘ﬁnﬂga35sl%%kkpebff0ré‘é§9ug8tédd|éﬁﬁi}ﬁgt d8Yn Theeterm
"Cross- corrugat acki ng" used h(_s[re al so i ncl.udes su Rackl n toget her

with ahy sidhiand cPanga vertisal generad pp3aps and ohe’ against

the next. The corrugations are oblique and descend in
opposite directions from one strip to the next.
The strips generally comprise dense
small-diameter perforations, with a degree of
20 perforation of about 10%, to allow the liquid to pass
through the corrugated strips.
GB-A-1,004,046 and CA-A-1,095,827 describe such
cross-corrugated packing.
Cross-corrugated packing is generally made from
25 a flat product, namely from metal sheets in the form of
strip. The strips are first of all folded (or bent) to
form a corrugated sheet metal strip, the corrugations
of which are oblique with respect to the axis of the
strip. The folded strips are then cut into lengths and
30 then stacked, turning every alternate strip around. The
lengths of packing thus obtained are often called
“packs”.
WO-A-90/10497 describes, inter alia, a packing
similar to the aforementioned cross-corrugated packing
35 but perforated in a different way. The term
“cross-corrugated packing” used here also includes such
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packing, together with any similar packing.



O“fshor'e oi |, platfornms produce residual gases. For econom c and
. environnental reasons, it is becom ng increasingly necessar

profitable use of these gases. One nmethod consists in coniﬁéé&nibﬁzl into
5 heavi er hydrocar in the.faorm i .qui i Is er ef nor e
readily transportab ,srﬂaslf%gof’ﬁe astg%?nérr%%&s% pr%gggé}lg\l%hii%soéc%‘nsunes
vast amountFemfecxygeic andwesvd ridnmesfterle peasess r abte iso Heraping t o 10
pnstall a diRbldd AP GRLUODs MELD cB GRicd P UBRL A0 DaGKENG oM iRGD 2

floating structure serious iculties are encountered in so doing.
This is be@RSRS . | PN 0B€LEOLr uganedspackiiRg, CORECELERS s SERRM pddK=C ar e

rotatedst hiQUuGR & GeFdAbHatiSoRRY! ¢n @eRerRidy &P, aabeghibhemdxs f the
colum from.one pack to the next, ﬁo as to encourgge periodic

redi stri butiFediothe MOFE d 58P itNe ehfRREPRFEEEISect iGH Ry t HE'Col um.

| N consequanehed-EMRFYcHOPEOEesE hewhbehugahedm28 stasitpanefurter taff n packs
at | east f%rxm an angle of less than 45 with the plane of inclination. For
t hese stri ps,yq%e' inclination i therefore has a substantial conponent in
their general plangt andulénddeansfcmesdde hdegdésabagi i | Pquirdleo e

devi atgg. L b1 hus tands 25 dod eachy e @l idds dodthgp@laum, and

then to trickle down along this shell wthout playing a part in the

distillati GHRCKINE didt i 1998h ot pdriRTidfte THEUHE R Ukt s SRtRient | y

degraded. Tier fiasile WHM 0 dh@dutberéavent sendsehg. out 30 to solve
consists in producing, a fl oggl ng nmarine structure bearkgé a di.stillation

col utm with cross- coFrligafed PR hy cApabf 8537 CBperde A orily in
the presendtheof suswiddsitveonpadikes t areherbeatedanthtrbeghnpdi tametain whi ch
osci | 12bi ond%e 3dNDILRIY Yo et VERBLR BA LG POTSIdHSY ik R¥&HOM nant

direction oscilTation ue to the prevailing wnds., An essenti al
feature is QfusPagR tRe FhQuiRLEFst ISDUBEd 5P tPRCPSFAGE tRRX ¥A1Fm shoul d
nore or | esfeanidoimlyidet dhe packilnguaver ot/ee ephér eentird -crods S E P
2002 cross sectjon of the coJ(urm despite the aforenenti oned oscillations.
To this en®eTHeLEUD; e FP1WE i nvention is an floating of fshore structure
such as an of f shor ermwi todspratficem ar baegy, montemtan thregylemfugrstoed | ati on i
at nost.equal_to a_ pr . al_ye § i i.s.generall e n about
5 and 10 R HR oy 2t PR R o o A kP ARy b eldeeT S
over at | eddtapard5f viittdh | ehgt hplaneh afcrbngleparignt edFan psseg, this

packing corgyi§idg haURGPOHdd h 0f 8RR RAsKaNGusacdhofanhi ch
conprises a stack of vertical corrug‘g&ed trips with their corrugations
al t er nat el VFIHRIGSRY AR opposT t 8€8e iRt h@néontf‘?%‘% aftPorF¥fS¢ he

corrugati orctd ddecendips digqaidlbol basidesriatesngtihcofipatkisgtaming chosen
to be sech tha eaEgr.&?ChoB%%E Oéhé?fi aﬁ%ntt é“cﬁiu%,t N$ql €RdLN. cyhen the
strips”are inclrne i Therr general” pl-ane by thé sai'd angl e’ 1, the mean
lines of grtazidste sfope alontethdsnsbedduydtthout! AEsing & lrRAXWOIBL ri ps

delimt, 2Qp@agysiig1braBnanyrRel Bl s 1138 i¢RPope LEGENRACE N PatRe OF
strips, on each side of the perpendicular to this edge at the said point, a
flattened MR heS SPRSQEVGRELY F8FHRIGAth the said perpendicul ar an

angl e d such that tfiger ahisacd/prdlslémwsshhbancHk 6iandnpiehersaily dess 25
t han 035. The floating offshore structure t.hus defiﬁd ave_one or nore
ol g C LIl [e]

h
of the | B n%o Yar aCPBPIEEPes M akeP T 1 Sol at i o o‘—’lrtn]]iaﬁrff':I anlillajf%aréﬁni cally

f easi bl e cattruetwon: bearing a distillation column with
cross-corrugated packing capable of operating
satisfactorily in the presence of oscillations due to
the heave and the amplitude of which oscillations 1is

35 typically Dbetween 5° and 10°, possibly with a
predominant direction of oscillation which is due to
the prevailing winds. An essential feature is thus that
the liquid distributed at the top of the column should
more or less uniformly wet the packing over the entire



30 - the nean angul ar aperture y of the corrugation and the incli nation b
of the generatrices of the corrugationg of each of the strgp SE Q

| ength, when viewed face on, are conne t ed by the follown ionshrp: B
_ sin2 Y 3c%obs Setrio8 obsth¥ zodwm d@espihhe phef @fsiiepentgonesl | 2 2B B
- A2 with: d%c11]1atfd}§328 cost y 2 420 SEP2002 and: B = A Cl+si n2
~~-sin2 2 - 40 approximately and 8 is between ahout 3Q and about 60,
preferably bet ween Tt s10eRthd 'é]b%uﬁu}e@ec‘é ofy thesdnysntdomdield? and b is

betvveen abmtoadcane_;lwdo@&@hgr@,%@fe&eﬁaelbysmme@wo dahgu&fﬁah@ﬁe aﬁfqut b|60 -
y appr teyan i s between _about. 40 and_a pref grably
bet vveen (ﬂatat%ré‘hdoﬁo S 6‘(.’)1V\E G aﬂ)g]a?)pfj%xi%cf]e t_ajh%nb—l etbet ween
about 50 amd;saﬂoommﬁdl ango pr af epakbgterniecto G@lue y i 8Wdmr oxismat el y

and 8 - ! rreXJIlgP E Eéhle%g aﬁ%‘f%cgku as 1%°d°“8£§r§%v£89£§£ ! lﬁ# I on

col umm. E (0) € I'nven n-wl now beé déscri erence
to the appdidd taWengs, & ndisitihlapbon Ficjumn legeppeed. doagramtatical ly,

partiall'y airzeaage alp88ct i, jad | aalddig of fishat e St riddy & Aaaidg to the
i nvention; - ures 2.and 3 are views in section, res ectjve q;_g i nes

11-11 &Pd IHaIC]iJin}g'of tlbllgﬁJrEafleQ CP’i“BEP-ElEgdeﬁl AT PRt s ti part of
a length oflezfg:t&sS-C@f rpgekeﬂgpaehlchg,of- wh ec5mﬂelbse1-t.5aa S(I:@I’dkl.lgﬂ ed strip

of the packl en face on, 6 ct

corrugation eﬁ% B th a'lste ggigossggg‘h u%‘ht fl% @%Q: g(':I A sect ion on
the line Vlarl\ﬂerofatl%ﬂgurelﬁcl-lnlédgurm7 |0msp§l14’t@t esdithecf:llgwsof &he yogeni ¢
|1 qui d overcdifye fard it CdeS e cbblaoatibh heE Nenkh 4618 fONNad ned

pOSI ti on; an ] .
15 least one length of packing being chosen to be such

that, for each pair of adjacent strips of this length,
when the strips are inclined in their general plane by
the said angle i, the mean lines of greatest slope of
the mean corrugation flanks of the two strips delimit,

20 measuring from any point on the upper edge of the pair
of strips, on each side of the perpendicular to this
edge at the said point, a flattened cone, the axis of
which forms with the said perpendicular an angle d such
that the ratio d/i is less than 0.6 and preferably less

25 than 0.5.

The floating offshore structure thus defined
may have one or more of the following characteristics,
taken in isolation or in any technically feasible
combination:

30 - the mean angular aperture Y of the
corrugation and the inclination 8 of the generatrices
of the corrugations of each of the strips of the said
length, when viewed face on, are connected by the
following relationship:

B-sin?L
35  1-2sin26cos’ L ———2 < 0.6, and preferably < 0.5,

2 2B,/B - A?

with: 2 = 1 - cos?d.cos

2)



35 - Figure 8 illustrates the flow of the Iiquid when the corrugated strip
vis inclined in its general plane. 5 2 0SEP20025 10 15 20 25 30 35

Figure 1 depicts diagrammtically an-a#ér~distillation colu i
barge or to an oil platform gYanchphped to the seabed. Thi sngaéggﬁ(hjmme
ef fect of & :hdave A ddckina §ft I an i nst ant aneous direction of

e

oscillation illustrat by t doubl™e arrow F and contained in the plane of
the figure. The angl e/ i= df0° nepprekimvatelyhandspecist betheencraboat of the

axi s X-X of; 4he I y dgAch L r g Xi valye i | east
equal to 5,3Otanda§§p;%:g;?lﬁ€ bsré)t v(/eeﬁ?g Sggsggan% ?&?n a{fﬁﬂst régge ardh

-osci | | ati ompoutheéd®@®ol um nust provide satisfactory distillation. Figures 1

to 4 ilkustrate di agrammafgecalby,-dRemkPEEyNahArY apgemiiverh tdoupper part
of the colum 1. This upper_part conprises a superposition of packs or

| engths 3 &0 Cr886- PG attdd pabkrhgraba¥h Ret¥perh it halfordidf a
cyl i ndrj calaggwcusge .occupying the entire cross section of the colum. Each

pack 3 (Figures 2 to 4) sists_of.,a stack _of rrugated strips 4 with
obl i que corrugations 5, t%&reajseagl???’ﬁ%m%ggg}’bla?dbgé)njgs pgle%&reff’eog%%"é? t heir
entire surféde. agdchalsout p D haspaetertbdzl leteeah @ksmg, &02 tdmdstrips
have thg sajg hei . H and the corrugations are alternately inclined in
one direction and the other fromone strip to the next. Thus, the
corrugations of adjader 7&% ipRPYOwtRaEelY §Gnehtd nbfy besween orbout

intersecti gypo HiRT ealse: L4600 tARESpPELBRLK1Y: cPaskSt8AsOFi gure 2), the
strips 4A of which are_aseétémed to be orlgnt at aral l el to the, predom nant

direction of oscillath dn tFRPTPEIFRE Y £F Dl e APREYHAB21, and
packs 3B (Fegure 3), the strips 4B of which are orientated at right angles

to the;strips 4A. Ea ack 1 upported, { anple, by a. i ral
secti 0%1§pi ece 6 wel dg‘(}‘%)o %(%%a&n(ﬁ?t e?gshgl I d‘?%g)fl%i(he@icrgl u%?%ﬁé%%gﬁpacks 3
have the s&mlummber of strips 4 and the packs 3B alternate with the packs

3A, as depicted in i indnt & BQUIr $&he t higvaht fRETRAL 1M Qe repeat ed
along the entire length of the distillatiogn 0 S E P 2002 col um,

- 6 - 2
that is toS@8FOPheWEER: frefUANE ® oF Amt igh PRPeRfed nedAWHSfesstRe col umm

when, |ikewHidld s exanple, the colum in question is a double air
distillation colum. 5 In servigce, the Liqui Lch,descends, d t he

col urm,ﬁadi stributed a‘ptslqlh]éet%pdpﬁp G cgf‘% gmv\é?lgﬁﬁgnt iR D section
t her eof by an di skiabut cred@;idn owsat hriblagtine soffeboree psttkectdhe section
pieces 6 angdggald erdatnd o prigpighion of the packs 3A and 3B

- Figures 2 and 3 are views in section,
respectively, on lines II-II and III-III of Figure 1;

25 - Figure 4 depicts 1in perspective part of a
length of cross-corrugated packing;

- Figure 5 depicts a corrugated strip of the
packing, seen face on;

- Figure 6 depicts the shape of the corrugation

30 of the strips of the cross-corrugated packing in
section on the line VI-VI of Figure 5;

- Figure 7 illustrates the flow of a cryogenic
liquid over the corrugated strip, this strip being in
the non-inclined position; and

35 - Figure 8 illustrates the flow of the liquid
when the corrugated strip is inclined in its general
plane. -



10 altow the liquid to be redistributed at regular intervals over the
entire cross section of the colum. Wen the axis of the co CP | i ned
by an angle i, the distribution of the3lftquid in the packs ngP IZp@ZW

unaf fected, becauseaidigrestl i pHeficthei n@ ity raimmd tgihda gl esari 0 taver
direction F,, effectiyvely prevent _liquid_ frombeing deflected in the
direction &l%%ﬁ%ﬁ‘bn."%n Pﬁga A t"’he%&f s SA th8 il i?\’g[i on i,
which is i platefgdman2 ehdHueresiritps the $eadedt o i slebhege, t hemdexui d
towards a vgrtical e thereo an ef or oy uniformty
wi th which e | I%C:]Elfl%g:%l S g?st rlr:Bﬁt ecdih%%‘r;%hgh (?%ée.léoléggg)gclés, ‘%ic])t'ertl he Jet riment
of di st bl | dinshrerg@renumndareThionphehoessdd laitilionn ol besgsabrAedow t h

reference tq,di gUiBPeSalr@ o PS5ahl CRIRIIRM | 08 tHOUWPake . o¥athe _
corrugation 5 has a_triangul ar overall shaéa,e, wi fh straight flanks 9 which

are symet riiguia h TR paedleolt E VA IRatinn &t FRNTBSRRGEr SthdeRP porti ons
10 at the craadiddl t BE Ccehié ugadiisong-x Cloai nthenecdhsmbeaapwisedath depi ct the

30 nean corrugation flanks_11 obtained by jqini e successive- o

cor rugat | on Sl Fekindl A ool R D9abPS SRR G0 n,
measur 88 paral | e¥piocalbe digtatsdronalbpuby 5t handnddilar Hpethdse ranget he
crest of tr&%@‘é&vr\hjeédi'cﬁféﬂs %%ango%ﬁhemﬁ%' U rovdde the ¢ aungeds3p

portions 10. Wi face on (Figure 5), each Strip 4 is a rectangle, the
corrugat i orfilSFigflathith are inclined by an angle 8 with respect to the

ho;I i Izont al ist hgt i$‘i]EgTurhes 2 _9054Ehﬂﬁ9£’8_r§@% Mhbréﬁtﬁmﬁ%@.(ﬁj:all().y% htlengpper 12
and | ower edges of the strip. e strips are produce olding a
flat moral oy wrstosnen; of ) En: hbPer opark, B dtis grattung £y

f ol di ng5andrhoirs puesst n@ansi NPT BgeE opr isalperpedEition tbE @eaks eonf
Figures 5 hch ds a i.n_Ei_gur . and wW =6 b = 45.
VWhen t he a%r%&gg\/g? t fe go?%%ntc%qug\?gre?#c§$c%bﬁ§l Eeaocjky tofjjfeQ'é es 12 and
13 of the Siasg pshgA Eeemhefi zontalindr gl cbdeaud tri gaEEPYinghethe qui d

arriving ate i PQU s Ukt $on UPPeEnedas dmnof a given strip flows al ong
both faces of the strciﬁ inside_a flattened half-%gne deli.m ted gn one side

by the 15 perpendi &AH PAFo Bhe HLIWFER 4t the HdgESTEISETd 28 &hd, on
the ot her stesk byft berragatednetafipgr eat eithsbbidqlle dothegstiops The

term"nean din f. gr est sl B e .00 ' t he mean
|16 of the br CRRSIGT T et dz’f"u%%g&li);g&%g’égor?eg]%agrf}‘,to%‘?/ PRl e
greatest slopeind susfagecesEagk fdtatirvodr rps i én Veuhksad agenewvalt he

ot her “hand,,fyhd hea $110kheeSH8NdAl hivd ethibCAlarge ai@Nd e t fAt Lhe thguid
travel s when passing the rounded portions Bearing in mnd,the

, 10., 25_Be )
cross- cor r RSP ILIQRST upEe eRETrNGHed Yarin St iRedt 1RhOnFackiZeCE e poi nt A
spreadgsoutand t Bhe aodHer t €ref cone $6rdef itwdthy triext i n@hlys ,anthdy its

mrror inm ith respect 1.0 r}{p endi 4‘% i i.S i cal.
The cone vgcre %IZ“%%‘E %K_F? §%glaeé,3ﬁctne etheg%?%ﬁ‘g %;5 L{% %‘e]as rly;c;,gqjlgs:d tdeﬁ{n%{’%d a For
the particp@mtaeksinyterggchhong = 45, the angle a is close to 30. Wen
the strip 4A is incliged byran gggl ecipkld | b¥ Pharg (HIurgs8ls itacan be
seen that the axis 18 35 of the cone in which the liquid spreads out
devi ates (Figure 2), the strips 4A of which are assumed to be
30 orientated parallel to the predominant direction of
oscillation F, that is to say to the plane of Figure 1,
and packs 3B (Figure 3), the strips 4B of which are
orientated at right angles to the strips 4A. Each pack
is supported, for example, by a peripheral section
35 piece 6 welded to the outer shell 7 of the column.
All the packs 3 have the same number of strips
4 and the packs 3B alternate with the packs 324, as
depicted in Figure 1. Of course, this arrangement may

be repeated along the entire length of the distillation



towards the vertical with respect to the straight Iine 14, but by an angle

. d, . known as the |Iiquid deviation angle,
In addition, it can be seen that the-cene aperture half | §RP 200

0

a. Thus,
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intervals over the entire cross section of the column.

When the axis of the column is inclined by an
angle i, the distribution of the liguid in the packs 3B
is virtually unaffected, because the strips 4B, being
at right angles to the direction F, effectively prevent
liquid from being deflected in the direction of
inclination.

By contrast, in the packs 3A the inclination i,
which is in the plane of the strips 4A, tends to
deflect the liquid towards a vertical edge thereof, and
therefore to destroy the uniformity with which the
liquid 1is distributed through these packs, to the
detriment of distillation performance. This phenomenon
will now be detailed with reference to Figures 5 to 8.

In cross section (Figure 6), each corrugation 5
has a triangular overali shape, with straight flanks 9
which are symmetric with respect to the vertical
direction D and rounded portions 10 at the crest of the
corrugations. Chain line has been used to depict the
mean corrugation flanks 11 obtained by Jjoining the
successive corrugation crests. The corrugation is
defined by its total height h, measured parallel to the
direction D, by the angular aperture Y at the crest of
the mean flanks 11, and by the radius r of the rounded
portions 10.

Viewed face on (Figure 5), each strip 4 is a
rectangle, the corrugations 5 of which are inclined by
an angle 6 with respect to the horizontal, that is to
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9 - 20SEP2002 As w il be und_ersto_od., _| t_he distillation p%;q ?E@nzeggf t he

packs 3A) that is to say their abilify ‘td oppose the wall

posi tion inedy n«eﬂthnrélaped'tr eot ithie Rypper sh2i ahdcllower (e ahges Sofs, by
i nference, éﬂé’ gacks in which the corrugated strips forma positive
angl e of |ess th 0O with the plane of oscillation. The colum 1 may
therefore be ori ent'&hed strigsy desiredpredusedabbut falding sax-Klaof

course, whep. e g@é@&iﬂgsgheétrregblsg%qylge%afdfaeaed10'& LEE, ahffe

dlstlllatlo per formance™ o colum 15 Satisfactory Irrespective of
whet her Sor %ot Bvhe IPl6dNENgaBEY &t UPESREING pHEHBHI naRt PRERRT HALSf
oscillationtoo12 0 S E P 2002 Clains 1. A floating offshore structure,

conprising: a floating platformwth e of_ osci,l | t|o at , nost
equal to a predet eriﬁ’né%’eva?ﬁﬁmpwesﬁé &ngﬁ 5be?9ﬁgen ﬁd ho:18nd a
doubl e air :dézseeittda@tilmnFr@\hnea 7 landcarryed 63@°tahmdf$ 0vat45fg platform the
distillation colu &t;rpq:tl% r}igi overyat gl gast pq{ fqits I&gg{{l

)

cross-corruggt ed pac e CrossTcorruga packing CoOnpri %ng a
super pd$i ti oh of0 ]eng'a:h% 6ﬂ99§ckl%g qr8h, 13B) o ea%lhe ofsttrh@sl eAdt haref

packi ng compsisiagral st agls Ofdé!ﬁ{été&' GO I UBAGE@He ST T T PITHAA, lﬂ 183" th
corrugations %%53'% al t er nat el %QI ncl i ned opposite directions,

corrugati orfs¥ Be SErfp¥ PaARtof &R It HRRGE 1948 hl%fo%a%kghlje’(‘BA)
bei ng configtrad Hledwd halponborbedlsh feaias obfadiheenitsiy | paside) , awhen the

strips are i ner. l, by .t he gl an nes of
gr eat est sl%i;;ée%%él&ggd QT?‘ {"r%gﬁ cgr%l}lﬁglat%lg(;an anksae( Oieé(lﬁ qg% Jfi%"?\cent
stri psl8el mﬂgm@awlanglﬂr s &ipe pm:mt () abnthe @does ddgeartd2)}3of the
adj acent stgi@s, oan @AchoEhee i p%}PeEﬂ'eC%@e{n(i:ﬁlet%ft h&ré’é’{?@%}tEdge at

t he point (Ai a flattened cone (16) wi an axis (18) forned wt
per pendi cul % oRq 435 o0 f aRle eSBrEREN that a ratio d/| is less than 0.6,

wher ei n, each of thenet itiepf (WPardf 11He |EMoG§HRes BASt ha@ DT rslgahians Wi th
a nean ang ar agert re

"ncl i nati o 55t SBeRBeRS EnEeaP, JomR o081 ital Br4ReHher of

t he fI@@tianméadéﬁlneds an btheésboeehand, by the lines of greatest
slope of the successive flat corrugation flanks 9 and,
on the other hand, by the short essentially wvertical
segments that the liquid travels when passing the

rounded portions 10.
25 Bearing in mind the cross-corrugated structure,
the liquid arriving at the pack at the point A spreads
out within a flattened cone 16 defined by the line 15
and by its mirror image 17 with respect to the
perpendicular 14, which is wvertical. The cone vertex
30 half angle, in the plane of the strip, is denoted «.
For the particular values Y = 60° and 8 = 45°, the angle

o is close to 30°.

When the strip 4A is inclined by an angle i in
its plane (Figure 8), it can be seen that the axis 18
35 of the cone in which the ligquid spreads out deviates
towards the vertical with respect to the straight line
14, but by an angle d, known as the liquid deviation
angle, which is smaller than the angle i. In addition,
it can be seen that the cone aperture half angle 15



oi'l platform 3. The structure of claim1l, wherein the floating platformis

. a barge. 11 2 0 S E P 2002 4. The structure of claiml, egglpﬁ ratio
d/i is less than 0.5. 5. A floating of§shore structure, cz\rmrL i nm
floating platferm w n.anghe of ' tiop j at e I a

pr edet er m ﬁ%&a\géﬁ@ue %gsgﬁlﬁg g.'l’:lL i al Féﬁ%\é%%gen gngnd ?L(g{;g)g%ndq%adoffb % air

di still ati effocememtiched camlnieedt.by the floating platform the distillation

col umm conprising, yer, aiy! ¢33 BalkoPd iidreNgbis 1 de£4035A G ONHHIAt ed

packing (3), the cross-corrugated packing conprising a superposition of

| engt hs of ipacRi0fg (4 3B), aepeexbratady) edgchsfor gackil®d .cofiprissi ng a

stack of vekklkadli 00k YIRS tSidHaS dAA . 4B) with corrugations (5)

alternately inclined ip opposite direction h hhe corru aIiog& of .the strips

(4A) of at |east oﬁ[é:lgﬁﬁt OF" p& ier’r'aeCiSA?' BEr ng® CIF T RPLW sudth] hat, for

each pair dfisadjlaearforst r pesfodApncehenofhe shei pscalnent nclderedned t hei r

general pl . t gl:e i, an _l i nes of. gr eatest ; 4)., of mean
corrugati o%g Ilgxr%?é{%fg{] 01(1‘?'l tvt\:oﬂggdjr}géléin% sot I‘SI g's%géﬁ)l m t%%%%é)égslﬁﬁtr]?gl)% rom any
poi nt (A) bhean upper dudyeqwiinig of condisdpasentaxeri pimudirag@msuissivde of a
per pendd cukak ic¥)ed.0 the upper edge at the point (A), a flattened cone
(16) with an axis (18) fornmed with the perpendicular (14) an angle d such
that a ratio d/i i<HeddFThanS088; wherein each of the stri ps (4A) of the
| ength (3A) have cqrugatd<oigs webl a nmean angul ar aperture y, and the

corrugati ons have g(ﬁr‘,ezéf.r i{%s ith an inclination 8, 40~y~ 80 and 30~8~60,
and the nean angul ar ‘a % Ut € ’Q}M of each of the strips (4A) of the length

(3A) and the incli Camveni®miflyhepgémer avf i vedusis t b€ ddre ogavilensy when
vi eved; £ acg /AN, § AL £ COMARGLEY, Weid€i ££5R1HONSH Rean 1Be~ ddternided 02
to a sufficiently good approximation using the

following relationship:

B—-sin? ¥

. Y 2

(4) 1 -2sin28cos’ - ——=2-< 0.6, Y
2 2B,/B - A

with: A = 1 - coszﬁ.c052%

20 and: B = A (1+sin2%)—sin2%.

It has thus been possible to determine the
following pairs of values which leads to satisfactory
results. In the table below, the values shown in the
boxes are the values of the d/i ratio that are

25 calculated from relationship (4) above.

)
300 400 500 600°
Y

40° 0.45 0.28 0.20 0.16
50° - 0.41 0.30 0.24
60° - 0.56 0.41 0.33
700 - - 0.52 0.42
80° - R - 0.52




2 B-sm-' (y/2) 1-2sin28cos (y/2)* <06, //~~ ~2 " 2BVB-A with A=1-cost
8.cos2(y/2) and B=A(1+sin2 (y/2))-sine _(y/2). 6. The ro?QngE fg@ Qe
structure according to claimb5, vvherelﬁ "t he mean angul a p @
each of the strips AsaA)w:olltH@el e.nglélritﬂdx)c) andf t hehe nadigtaitl ot Borof t he

generatric rrggatl C ar onnec d by the
relationship gg%}@fg(ﬁﬁg) -si Hﬁgﬁ %/ Jta qg 2t8 B§%§Arg}-? Jﬁef | oating
of f shore stakictifie, tonpebpPag: &hel osltillﬁg }?Ifétep@r mivwi t & arp@mlglJeOIDf

oscillati Orhdcﬁné@sine‘EH@ ch@ce%d%%f’ef‘ efﬂb“%ﬁt‘iékﬁ%tb?f“%@rﬁ
between 5 and 10; and a double air d| stillation_colum (4 carrled by t he

floating pliatfdyniBherence; | FabEoRICBRGHS dOmiiShdPoRITEHIRRt part

of its Iengsnhslpas CEOBE- 80podgatieoed pagkia oL )ess hehahossocw:rulgaﬁml packi ng
conpri sing ]%OSI'[ g | engt s of 3acki é ach f t he

| engt hs of %rk n§ coRpri }ﬁélgnﬁa E of V&Mt cal rrug FE8HOLEr i % (4A,
4B) wit h corriagatatoss :(15)amjrtéeﬂarecﬂyma'mné'rnehoi1h Dpsoaxns HiKections, the
corrugati ons of th tr 4A) t st j 3A)

bei ng confi gured suc &?ré For \@g% p%t?é;l é)lnag—' acen np&&% cgWhen t he
stripslére ¢¢?i:11¢ﬂ”edh¢’hdt e g e aqll%thhbabyoll héeaﬁglr@ancew@aﬁm thees of

gr eat est f'éﬁ)ﬁnﬂﬂBlsl?s)atﬁfs FRALBPT iHQéEb@Btﬁ.{rénKﬁ’ (03t @ért we agh@cent
stri PS el

asurlngfroma oi nt n an upper, edge of the
adj acent stt?r]fepsf BAtEREh SHIRFYIT E@Fp@noﬁ’%ﬂ‘&%ﬂu?iﬁ refrd L @ﬁi’pe‘% f edge at
the point (Mycikldtadthened cone (16) with an axis (18) formed with the
perpendi cul ar (14) an angle d such that a ratio d/i is |less than 0.6, 13
wherein, 2 0 S E P 2002 each of the strips (4A) of the length (3A) have
corrugations with a mean angul ar aperture y of substantially 40, and



the corrugations have generatrices with an inclination b substantially
between 30 and 60. 8. The floating offshore structure of claim7, wherein,
t he corrugations have generatrices with an inclination 8 between
substantially 40 and 60. 9. A floating offshore structure

conprising: a
floating platformwith an angle of osdOllation i at nost gcﬂlﬁnEtR)Zeﬂrth
predeterm ned value io substantially between 5 and 10; and a double air

distillation colum (1 ) carried by the floating platform the distillation
col um céHpimM8ing, over at |east part of its |length, a cross-corrugated

packi ng (3), : s i . rising a superposition of

| engt hs (;If pac ﬁﬁgﬁf@%\) %Ergﬁgﬁuﬁcﬁr@g{%n 'hs of packing conprising a
stack of vertiacHpatiogrrlgtioen withi as gngle aBpsqilletionor atigestopguabio a
alternately i } b Lt ec (Ghi il & h O f the strips
(4A) of at Ieﬁ%ag%grﬁl_gﬁaw g?'g%@‘ﬁ‘%gﬁ'?gg?’eﬁgé%&c go%b Pgtdr) égﬁ] sdtjch that, for
each pair of &ifadeleakdistilationgoluppeill raried bysthgrfioating pPiiP™, t hei r
general plane thy ai&?u%mogolumnﬁécsm\ghaﬁ%,%y&r seiedt 2RRS ifs Rondth) °f Mean

corrugation flanks (10) two adj acent strips delinit, measuring from any
poi nt (A) on &fospwerruaajedpaoking (Bhe adj acent strips, on each side of a

per pendi cul ar . r { Bt : ne
(16) with an éﬁ%@i&g)ﬁﬁidﬁ% av&) %ﬂ@lﬁ ﬁ?%@?@gm %u?%’rgé? %ﬁ%ﬁ%ﬁgﬁgt#such
that a ratio @fipackin@{3At BB, 0.6, wherein 14 2 0 S EP 2002 each of the
strips (4A) Ofeddhe drefid Nichdihs héf’?ﬁ]lgﬁ géBh%T‘?si?g%tQ tABRNoANRHiBA

aperture y of substantially™0, an orru?atl S have generatrices wth

an inclinati ofobruaMedastripal (4N HEB hadth gqorrigatigps (D) altpenatebaingligest f shor e
structure of Gh@pPoiite"iipe&idhs, t he corrugations

the corrugations of the strips (4A) of at least one length of packing
(3A) being configured such that, for each pair of adjacent strips
(4A), when the strips are inclined in their general plane by the angle
i, mean lines of greatest slope (15, 17) of mean corrugation flanks
(10) of two adjacent strips delimit, measuring from any point (A) on
an upper edge (12) of the adjacent strips, on each side of a
perpendicular (14) to the upper edge at the point (A), a flattened
cone (16) with an axis (18) formed with the perpendicular (14) an
angle d such that a ratio d/i is less than 0.6,

wherein,

each of the strips (4A) of the length (3A) have corrugations with a
mean angular aperture y, and
the corrugations have generatrices with an inclination 3,

40°=y= 80° and 30°=3=60°.

2. The structure of claim 1, wherein the floating platform is an offshore
oil platform.

3. The structure of claim 1, wherein the floating platform is a barge.



have generatrices with an inclination 8 between substantially 50 and 60.
11. Afloating offshore structure, conprising: a floating platformw th an
angle of oscillation i at nobst equal to a predeterm ned value io

substantially between 5 and 10; and a double air distill at?cy pu 021 )
carried by the floating platform the tstillation colum n‘éq? gg over

at least part of its length, a cross-corrugated packing (3), the
cross-corrugat ed packing conprising a superposition of |engths of packing
(3A, 3B) ,4.eachle stiusturengt ainf 1 pwbereip thematiosdhids dess than 6f5.verti cal
corrugated strips (4A, 4B) with corrugations (5) alternately inclined in
opposite directions, the corrugations of the strips (4A) of at |east one
| engt h of5-pack?\rf@a(ti$lg)0ﬁ@lh<hlga swuctuyer ednyuedinghat, for each pair of

adj acent St1i0s lodhg MRforh greatnggparﬁegmé(efgb%ﬁna&hﬁb&t%anu%ﬁ% £l ane

by the angle |, rrean nmean corrugati on
fl anks (10) ofpmtaupmVaueriapybsmtlaﬂwbewa@mﬁ°@1dﬁ@ﬁw ang point (A)

on an upper di?ﬁfﬁi,?é aff dishfafidh &%%nsﬁr) r'ea%fﬁﬂahﬂﬁgﬁ?ene cone

per pendi cul ar t he upper e ol nt
(16) with an & sdl(sllB?tlﬁerﬂidnm pﬁmmeSngr pyﬁduactdeast pan) otits daggth.dasuch

that a ratio dé,:osbscgﬁ.égtl on Qk@'ﬁ @erel n each of the strips (4A) of the

I ength (3A) have corrug hrean angul ar aperture y of

subst anti al | y b, crasg-corrggatey gapking gomnrising & sugerpesitiohaaflengths
generatrices W on 8 substantially between 40 and 60. 12. The
floating offshoré}@{lp cp(tguAr e%?%)' claim1l, wherein, the corrugations have
generatrices v@#aeh a@f ithel lenrgthen af paclingn cametising @ | stasl @fidvedical3. A

floating off Shl%ﬁu?éfébcgﬂ (SER rE’gs\lvﬂH c&rtﬁéﬂg 5985P|a?ttefrﬂéfgl lih8iifky angl e

of oscillation i predeter ue 1o substantially
bet ween 5 and lmcppmteadHQGbP@Sal r distillation colum (1 ) carried by the

floating pl at iemoiligafibt!de fid eficaolAT g@:karmé%ée 8he 18KGth B rAghq Par |

of its length, Cross-corrugat ed Cross-corru acki ng
conprising a s@ferbeing |Q9ﬂfl9ﬂ1f¢dn§lﬂﬁ'3 f@ﬁ iefgh( BAir 9B)adjacent strips

(4A), when the strips are inclined in their general plane by the angle
i, mean lines of greatest slop (15, 17) of mean corrugation flanks
(10) of two adjacent strips delimit, measuring from any point (A) on
an upper edge (12) of the adjacent strips, on each side of a
perpendicular (14) to the upper edge at the point (A), a flattened
cone (16) with an axis (18) formed with the perpendicular (14) an
angle d such that a ratio d/i is less than 0.6,

wherein

each of the strips (4A) of the length (3A) have corrugations with a
mean angular aperture vy, and

the corrugations have generatrices with an inclination 3,

40°=y = 80° and 30°=38=60°, and

the mean angular aperture y of each of the strips (4A) of the length

(3A) and the inclination & of the generatrices of the corrogations,

when viewed face on, are connected by the relationship



each of 'the 'l engths of packing conprising a stack of vertical corrugated
strips (4A, 4B) with corrugations (5) alternately inclined in opposite
directions, the corrugations of the strips (4A) of at |east one | ength of
packi ng (3A) being configured such that, for each pair of adjacent strips
(4A), when the strips are inclined in12heir general plane @/htﬁ{fﬁh@{ﬂ@?l
nmean |ines of greatest slope (15, 17) of mean corrugation flanks (10) of
two adj acent strips deli m';, measuring fromany point (A on an upper edge
(12) of the adpaceststCiBY? onseach side of a perpendicular (14) to the
upper edge at the point éf)‘g—'a flattened cone (16) wth an axis (18) forned
with the perpendicul ar 8% an angle d such that a ratio d/i is less than
0.6, wherein, each of the strips (4A) of the length (3A) have corrugations

with a nmean angyl ar_.aperfure y substantially, 7 and the corrugations
have gener atri‘"gﬂ'ég\ﬁt' oﬁng'lcﬁc?l ‘iﬂcg?t?%‘Rﬁ:’%{?ﬁ'ﬁ'rénfyljg})r?"bg{gken 50 and 60.

2 0 S EP 2002 14. The floating offshore structure of claim 13, wherein,

t he corrygatigns have generatrices with an jnclinatjon 8 of substantially
60. 15. R1l odisntiostnd iieboke,iatiits SeERIINGIRESUN A P pl at f or m i th
an angl e of ogkélrh@hh@hdulak tureapaf ebehdoPiRASirII AR oF Bhelfeh@th
substantially between 5 and 10; and a double air distillation colum (1)

carried by t hé&3A).Rd ng platform the distillation colum conprising) over

at least part y9b idchinaBBAl B of HOFerrdatie8s €8 RRBK BArdgdtionsewhen
cross-corrugated packing conprising a superposition of |éngths of packing

(3A, 3B), eaclkiewedHaceanyiaie eannretrdy thepeliatipAghtp st ack of verti cal
corrugated strips (4A, 4B) with corrugations (5) alternately inclined in

opposite directions th%_sg Hugati ons of the strips (4A) of at |east one
| engt h of packisumgcoeﬁk)* be.lﬁg_emnfi gured such that, for each pair of

adj acent strips (4A), whe e strips are inclined in their general plane
by the angle i, mean |iRé%"of greatest slope (15, 17) of nean corrugation
flanks (10) of two adjacent strips delimt, nmeasuring fromany point (A on

an upper fdgeﬁgﬁggtiﬁé%%o?%j&P&&h{é{%rﬂfﬁis .each side of a perpendicul ar

(14) to the upper e € poin ittened cone (16) wth an axis
(18) fornmed wa floatieggaatfenti withaan (drdgleaof argillationsivah mdsitequabto @ d/i i s

| ess than 0/6, %ﬁgfequrﬂne'a%u fio é@gst%tnrtiidﬂ? t‘eé@egﬁ{ﬁx’ Qﬂdl g(ﬁ?y 3A) have

corrugations il a nmean angular aperture’y Sstanti , and the
corrugations lradeuhnhairadistiiationi ¢edluam (i icanaed dry ghefflaating phatferinhy 60.

LAY ACA LAY ’ﬁ@dﬁ‘stﬁ%iorﬁa‘@)ﬁ‘f%n'@bl‘ﬁ%r%ing, over at least part of its length, a
cross-corrugated packing (3),
the cross-corrugated packing comprising a superposition of lengths
of packing (3A, 3B),
each of the lengths of packing comprising a stack of vertical
corrugated strips (4A, 4B) with corrugations (5) alternately inclined
in opposite directions,
the corrugations of the strips (4A) of at least one length of packing
(3A) being configured such that, for each pair of adjacent strips
(4A), when the strips are inclined in their general plane by the angle
i, mean lines of greatest slope (15, 17) of mean corrugation flanks
(10) of two adjacent strips delimit, measuring from any point (A) on
an upper edge (12) of the adjacent strips, on each side of a
perpendicular (14) to the upper edge at the point (A), a flattened
cone (16) with an axis (18) formed with the perpendicular (14) an
angle d such that a ratio d/i is less than 0.6,
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t|}’\<PE ! have generatrlces with an inclination & between substantially 40°
, M 109x<& () * ggq;& ()-1""10%& ()-[!" 10%& ()-[IplO%& ()-h:109%<& ()- =X
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109& () - !, $10%BeauUbje Bifwlistiltaticn coluana"(10 wgr(igd Ibyanz: 10888, platforn® 7" 109
E&P(R)Ur 133' %gcy éﬁa'gi%&% %%ﬁpﬁprié@%ﬁ‘g@ér %'t least part of its length, a
cross-corrugated packing (3),
the cross-corrugated packing comprising a superposition of lengths
of packing (3A, 3B),
each of the lengths of packing comprising a stack of vertical
corrugated strips (4A, 4B) with corrugations (5) alternately inclined
in opposite directions,
the corrugations of the strips (4A) of at least one length of packing
(3A) being configured such that, for each pair of adjacent strips
(4A), when the strips are inclined in their general plane by the angle
i, mean lines of greatest slope (15, 17) of mean corrugation flanks
(10) of two adjacent strips delimit, measuring from any point (A) on
an upper edge (12) of the adjacent strips, on each side of a
perpendicular (14) to the upper edge at the point (A), a flattened
cone (16) with an axis (18) formed with the perpendicular (14) an
angle d such that a ratio d/i is less than 0.6,

wherein
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10. The floating offshore structure of claim 9, wherein, the corrugations
have generatrices with an inclination 3 between substantially 50°
and 60°.

11. A floating offshore structure, comprising:
a floating platform with an angle of oscillation i at most equal to a
predetermined value i.substantially between 5° and 10°; and
a double air distillation column (1) carried by the floating platform,
the distillation column comprising, over at least part of its length, a
cross-corrugated packing (3),
the cross-corrugated packing comprising a superposition of lengths
of packing (3A, 3B),
each of the lengths of packing comprising a stack of vertical
corrugated strips (4A, 4B) with corrugations (5) alternately inclined
in opposite directions,
the corrugations of the strips (4A) of at least one length of packing
(3A) being configured such that, for each pair of adjacent strips
(4A), when the strips are inclined in their general plane by the angle
i, mean lines of greatest slope (15, 17) of mean corrugation flanks
(10) of two adjacent strips, delimit, measuring from any point (A) on
an upper edge (12) of the adjacent strips, on each side of a
perpendicular (14) to the upper edge at the point (A), a flattened
cone (16) with an axis (18) formed with the perpendicular (14) an
angle d such that a ratio d/i is less than 0.6,

wherein

each of the strips (4A) of the length (3A) have corrugations with a

mean angular aperture y of substantially 60°, and
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13. A floating offshore structure, comprising:
a floating platform with an angle of oscillation i at most equal to a
predetermined value i.substantially between 5° and 10°; and
a double air distillation column (1) carried by the floating platform,
the distillation column comprising, over at least part of its length, a
cross-corrugated packing (3),
the cross-corrugated packing comprising a superposition of lengths
of packing (3A, 3B),
each of the lengths of packing comprising a stack of vertical
corrugated strips (4A, 4B) with corrugations (5) alternately inclined
in opposite directions,
the corrugations of the strips (4A) of at least one length of packing
(3A) being configured such that, for each pair of adjacent strips
(4A), when the strips are inclined in their general plane by the angle
i mean lines of greatest slope (15, 17) of mean corrugation flanks
(10) of two adjacent strips delimit, measuring from any point (A) on
an upper edge (12) of the adjacent strips, on each side of a
perpendicular (14) to the upper edge at the point (A), a flattened
cone (16) with an axis (18) formed with the perpendicular (14) an
angle d such that a ratio d/i is less than 0.6,

wherein,

each of the strips (4A) of the length (3A) have corrugations with a
mean angular aperture y of substantially 70°, and
the corrugations have generatrices with an inclination &

substantially between 50° and 60°.
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i, mean lines of greatest slope (15, 17) of mean corrugation flanks
(10) of two adjacent strips delimit, measuring from any point (A) on
an upper edge (12) of the adjacent strips, on each side of a
perpendicular (14) to the upper edge at the point (A), a flattened
cone (16) with an axis (18) formed with the perpendicular (14) an
angle d such that a ratio d/i is less than 0/6,

wherein,

each of the strips (4A) of the length (3A) have corrugations with a

mean angular aperture y of substantially 80°, and

the corrugations have generatrices with an inclination & of

substantially 60°.



