POLYGONAL TANK FOR LNG Field of the invention The present invention
relates to a fluidtight and/or thermally insulated tank, for exanple
for storing liquefied natural gas (LNG. Prior art Docunents FR 1 457
517. FP 2 739 675 and FR 2 398 961 each describe a tank: for LNG The
tank conplises fluidtjght barrier and a thermally insulating barrier.
The fl ui dtPQhvYGhERLI ANKS Foedendsi ng netal conponents and these
docunents propose various solutions as to how to arrange these netal
conponent sFigld pd fde gmvesntidmn 15t ank. Document FP. 2 912 385
describes a solution that is particularly

advant ageou%1 W t hrespectt ot he orenenti oned docurrents fqr arran |ng
the netal 30 ScoRPPREREs iH EHhePBotEdMGS t he tank 1UFRE 10&t | R/ R |
of the tanlmesfn@qlmgorna{suliﬂf@d met ahk ¢ oONpeReNtsSceMTRY | S€of echanguhay
conpon ts.distr :#eedg n ect ors ch sector corresponding to one
of the ertll LA édf s bg eces are arranged between the
sectors, 25 This arrangenent rrakes it possible to limt the nunber of
t ypes of comenents needed. The centre of the bottomwail has to be
covered by-one or nore speC| al conponents. The | ower the nunber of
sides, the lower the ratio :between the surface area of the central
regi on thabﬁm@téoelrﬁmie@%@ Ry 7 eckangubal GoEpongRt spANd the tetal
surface area of the bottomwall and so it is advantageous " choose a
| ow nubber S6€Ctsi d88§CKFALEr der ‘%éﬁﬂfl A t RECsurflace te?rfgia SPMHE. st rEal

regi on_ | nfaddiddiomt i BasHChr RSt aNCeBerhhe1PUNBRIuIR t 106t BAGH N

componént s b, muel SLGST 10, bhan the nunher, of, connent eogg, and th s

and these documents propose various solutions as to how

to arrange these metal components in the bottom of the
15 tank.

Document FR 2 912 385 describes a solution that is
particularly advantageous, with respect to the
aforementioned documents, for arranging the metal
20 components in the bottom of the tank. The vertical wall
of the tank is polygonal. The metal components comprise
rectangular components distributed in sectors, each
sector corresponding to one of the wvertical panels.
Connecting pieces are arranged between the sectors.
25 This arrangement makes it possible to limit the number

of types of components needed.

Designing a tank using the solution proposed in that
document entails choosing the number of sides of the
30 polygon, that is to say the number of vertical panels

and of sectors.

The concrete bearing structure has to fill the space
between the polygonal vertical wall and the circle
35 circumscribed around the polygon. The higher the number
of sides, the smaller this space 1is. Thus, it is
beneficial to choose a high number of sides in order to

limit the additional cost of concrete.



advant ageous. It may therefore be seen that it is necessary to reach
a conprom se between the cost of the concr ete bearing structure and
the surface area of the central region. is difficult to reach a
conprom se which is entirely satisfact or2y Summary of the invention
Oneproblem that the present invention sets out to solve is thata tank

whi ch does nBRehaFRAES| E4sttisorROWIOT HE2 bt oPBfre P Sife EOREHYVAYL 256
of prior artori e, spaeeklt heorSohéweat i ame SleeB‘Hkﬁ'xétn@’iﬁjéxCI ef

t d the.b t t he tank t ed t
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t t bar r.j t h d
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in which the;sgi duyseti 6@l Malds has grddrako U&mQ%\HHé'éﬁgfé@@ehrea
sthe said he§£lthe central region. In addition, in such instances,
the number of rectangular components is much higher

10 than the number of connecting pieces, and this is

advantageous.

It may therefore be seen that it is necessary to reach
a compromise between the cost of the concrete bearing
15 structure and the surface area of the central region.
It is difficult to reach a compromise which is entirely

satisfactory.

Summary of the invention

20
One problem that the present invention sets out to
solve is that of providing a tank which does not have
at least some of the aforementioned disadvantages of
the prior art. In particular, one object of the
25 invention is to make it possible to produce the bearing
structure of the tank wusing a limited amount of

material and therefore for a limited cost.

The solution proposed by the invention is a fluidtight
30 and/or thermally insulated tank comprising a bearing
structure, a fluidtight barrier and/or a thermally
insulating barrier, the said fluidtight barrier and/or
the said thermally insulating barrier being of
cylindrical shape and comprising a vertical wall and a
35 bottom wall, in which the said wvertical wall has a
plurality of wvertical ©panels, the said Dbearing
structure surrounding the said vertical wall, and in
which the said bottom wall includes a plurality of

rectangular components arranged in sectors that are the



structure surround:said vertical wall, and in inage of one another
but rotated, the edges of the rectangul ar conponents of one of the
sai d sectors being respectively parallel and perpendicular to one of
the said vertical panels, characteri zéd3i i that the nunber of the
said vertical panels is twi ce the nunber of the said sectors. By
virtue of the&E9% e&furelet MG ciithavetatadgh thmbedser veft i hae

panel s and ard @yRiguLHb e o oddnS£CH O Sne THES £ hENR A0 Wl tfr STt &1 h @
needed to produce thezgfaring ?tiugéﬁie i S not . ex eSS|veI%En|%&.

Li kewi se, tHe RiTTHcE of eB26F 1L rBFTPRYFONTOR Tt € BIEE omtnal e
i s not excess Mkl yehighaandahbe snajcdrataye tefritdwel biot t ohewalchec aturieer
made up ef rget gugggdcegeggsaaspﬁ%%&%eéetrefgg’éﬁghn%bg%eosfa!%e
sectors has a plane of symefry, € Sai dvertical panel's ncludi
first panel SagtPdH@ R one of the said respective sectors 20 and
bei ng arranged symmetrically with respect to the plane of symetry of
t he correspaondi ng sector, geously, the said vertical panels

i ncl ude secdi¥d Pahere, Céadhese tHraar e sebBAd t@del 3 behayeary dnbela.
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| east ofie t rapez0idal = EdiporEht *B3HAECP needed to produce

the Dbearing structure is not excessively high.
Likewise, the surface area of the central region of the
bottom wall is not excessively high and the majority of
the bottom wall can be made wup of rectangular

15 components.

For preference, each of the said sectors has a plane of
symmetry, the said vertical panels including first
panels each facing one of the said respective sectors
20 and being arranged symmetrically with respect to the

plane of symmetry of the corresponding sector.

Advantageously, the said vertical panels include second
panels, each of the said second panels being arranged
25 between two of the said first panels respectively

corresponding to two adjacent sectors.

According to one embodiment, the bottom wall includes
at least one trapezoidal component connecting the
30 rectangular components of one sector to one of the said

second panels.

For preference, the said trapezoidal component has
corrugations running perpendicular to the said adjacent

35 second panel.

Advantageously, the said vertical wall has 56 vertical

panels.



30 rectangul ar conponents of one sector to one of the said second r

Forence, the said trapezoidal conpo.rent- has corrusetions run
is perpendicular to the said ad a 35 second panel. rion of the
drawi ng The invention will be better understood, and further obj ect s,

details, features and advantages thereof wll beconme nore clearly
apparent durBhgefhdeestiieblial PRethel faaARIdescri ption of one
particul ar enbodi nent of the invention, which is given purely by way
of illustratjve and nonlimti xanBIe with r&ferenc to the
attached dramfg, " A FHiE dFaw ng?e FPGaFET1 WA $PPar t PEY sEREFBR&d

vi ew from abovéecotsa Camkidecorfhaigitar omed eabodnrentsoftHdw=of will

| nventi on, DeLabled description, of gne gmbo, gent, of,Lhe layention. b9
The tank 1 depicted 1'n Figure conprises a cy indrical “vertical wall
2 and a bott bl havinFhelasayki ok iginsooEorpre spar i coher eteebdoskimiarg: of
structure 4, cFigurgeylnshows thg oy i ical part of.of rifp £
structure 4 mhichlerFbunds theJVQrtF%%I @aY?az of Ehgetgﬁﬁ 1 The
vertical weall2uah8athEebarfomamel imis et heranel ¢ r gitther sisrercof to

the tank tO\I‘/]\@-hQSla}tht%._dPMI id{hga\ﬁixgglﬂ Bhe, t 1 Pr aﬂfaigynbl, ]lcvl:]iditgl?l‘g h?arziré en,
a primry ther i nsul,ating barrier; a secondary fluidti ,
Darri o nd SEEELBhASEy RGNS TIET nChPHy ATe st | 8r oo BLFRERYS
fluadti ght basroee esbpdddesedofisthg. inoentugahed nmetal ronponents.
The primary thermally insulating barrier, the secondary fluidtight
barrier and the secondary thermally insu:lLat.ing barrier are produced
usi ng prefabP¢tatéddsfestsintianhedl tvet hwbpdameny sfr bbeuievent icthe
technol ogi es that can be used to produce & tank this type are known,
The enape of the tank 1 and the 35genent of theconponents that torm
t he PaxyTre utBakr e dgpé cliesciitbdd Uy sgrledt@prises a cylindrical
vertical wall 2 and a bottom wall 3. The tank 1 also

comprises a concrete bearing structure 4. Figure 1
shows the cylindrical part of the bearing structure 4
which surrounds the vertical wall 2 of the tank 1.

20
The vertical wall 2 and the bottom wall 3 each have,
from the inside of the tank towards the bearing
structure, a primary fluidtight barrier, a primary
thermally insulating barrier, a sgecondary fluidtight

25 barrier and a secondary thermally insulating barrier.
The primary fluidtight barrier 1is produced using
corrugated metal components. The primary thermally
insulating barrier, the secondary fluidtight barrier
and the secondary thermally insulating barrier are

30 produced using prefabricated sheets attached to the

bearing structure 4.

The technologies that can be used to produce a tank of
this type are known. The shape of the tank 1 and the
35 arrangement of the metal components that form the
primary fluidtight barrier are described in greater

detail hereinbelow.



detail hereinbelow, 5 On the bottomwall 3 of the tank | the primry
fluidtight barrier conprises rectangul ar conponents 5 and connecti ng
pi eces 6 which have corrugations 7, The rectangul ar conponents 5 are
distributed in sectors which are the iimBgé of one another but
rotated, in a simlar way to the arrangenment described in docunent
FR 2 912 38%ncifths) ihphtian i mtarldducti @A, phrt . tThkeel sectler s mFemary

depicted in Hgugei htTﬁ!ﬁr(%Q'é@:eCEbrﬂﬁrf§e§ foécrtatri@laéii a@%ﬁ\boﬁ%ﬁﬁ:@ S5
tog 1.0 The vertical wall has a regul ar po gonal shape. It has

vertical pan@ goaﬁﬁcﬁmgA?lﬁ&f?sbé SEeHCR nPEY GuFeTT I éoiﬂﬁt al - nti®
of vertical ﬂ@dﬁlﬁé.ﬁg@l@:ﬁd ceompcmérw@e o hareunbestofibaeetor $ni nsébeors

bott om V\%ll ‘%h Alaveru panel orres ong to ee}:ch SEeCL or. of, the
bott om wal | ar ges %??e? on%n%g 56 ?‘8 re speC| ?il’cai'ﬁ Y,
each sector $asibapl anme ottoswhvaet ayrangemhatcoiersss@dmmi ngnvededieatnt
panel 3 is aﬂ“éa@g@f'z 2$8§Y”E'Pééacaiﬁy wd h {r?c%%&&?éfbﬂh' SaPt anerffee

symmetry. The edges of rectangul ar conponents one sector are
arranged respRetrvel yrpefpenared! ap Fagussr 41 dha CUHE Lot spbRdEAg

vertical pangl{8in28h8yadqistser okctbess £6attnes, the connection
bet ween _t he rectangul ar conponents 5 of the bottomwall 3 and the

pri rraryllol uidt i,ght. barrier of. the corresponding vertical panel 8
can. be maderier yeeasblay wledrl e2<ahra|se,a aseghionn poalioguae hhatﬁm It

bottom wal I 3 conpri.ses ces 9 of etanglar sha
g

1 pﬁe '
extend rect an%;%l are cor aoln anci3 t i& %o ruga PonS®Y of “whi c ar 8"

per pendi cul arigere he, vehei tatapameinB.r Two verti¢ed papanel $ gnd 8’
correspondi n?s rt?ﬁPéreéttP@' P{urﬁlé’ef"‘@f 3§e9€'b§§e£'£ §ﬁ8t86§t%ew89'im§0t ed

by a vertical pane can be seen in Figure 1, a vertical panel
8' |ieslPacing the boundary between two adjacent sectors. Next to

each vertical pé@ellcal, gdieboit emmaldp o’ilcrémabl %%%H WoetObRI RE  the
pi eces 10 agg a coug h?g pi ece ure each 0|n|n%
pi ece 10 hasPa-sebstanti al 13 é?)%%%l HE ﬁ&ﬁ@Sp‘? 1@& rigHTonsM 9T B¢
t he j oi ni ng phecef 1Bl e, peaphnd;emﬂcm hast be pleidd caf pamelet8'y anadd
nmeet those of t he ad acent Lol onent ch co ‘g1| ng pi ece 11 has

shape sim| ai*t o tchat ST e nneSF p| eded” nd sdrt able rétgda
di nensi éAs. él')hmn@mmahgypwetth 111e9mcta tor raigat i ohaize waifc hs wane t nues

the central f%%ré@@%éng7r8£tEHSu§QEaE%HboﬁgR%%C%i%% one sector are
arranged respectively perpendicular and parallel to the

corresponding vertical panel 8.

25 By wvirtue of these features, the connection between the
rectangular components 5 of the bottom wall 3 and the
primary  fluidtight barrier of the corresponding
vertical panel 8 can be made very easily. For example,
as shown in Figure 1, the bottom wall 3 comprises end

30 pieces 9 of rectangular shape, which extend the
rectangular components 5 and the corrugations 7 of

which are perpendicular to the vertical panel 8.

Two vertical panels 8 corresponding respectively to two
35 adjacent sectors are connected by a vertical panel 8'.
As can be seen in Figure 1, a vertical panel 8’ lies
facing the boundary between two adjacent sectors. Next
to each vertical panel 8’, the bottom wall 3 comprises

two joining pieces 10 and a coupling piece 11.



10 piece 6 and is perpendicular to the vertical panel 8 . Thus, the
connecti on between, on the one hand, the rectangul ar conponents 5 of
two adj acent sectors and the connect|n96 and, on the other hand, the
15 fluidtight harrier of the vertical panelcan be made eaS|Iy, I t
will theretore be noted that, on ths bottomwall 3, the primary
flu:barrier may be. todnced 6 ng a. nunbertypes of conponentenparisce

with af orenmepgi OﬁgguéecuwnthBSZ 9% 3855 AMivd h%)lece 10 hisQa
pi ece 10 has new s aE£K However, this conponent: "can easi, |v be
ni

p
roducect usi AgPRhOWALE 6§@§Z°Fﬁ@%ﬂﬁQQRﬁr the §8ﬁ€u99§é§n§f of
nmet al cont uselde fiointaak pecefe did ferenperpesascuIhereo the wvertical

5 panel 8’ and meet those of the adjacent components.
Each coupling piece 11 has a shape similar to that of
the connecting pieces 6, and suitable dimensions. The
coupling piece 11 has a corrugation 7 which continues
the central corrugation 7 of the adjacent connecting

10 piece 6 and is perpendicular to the vertical panel 8'.

Thus, the connection between, on the one hand, the
rectangular components 5 of two adjacent sectors and
the connecting pieces 6 and, on the other hand, the
15 fluidtight barrier of the vertical panel 8', can be

made easily.

It will therefore be noted that, on the bottom wall 3,
the primary fluidtight barrier may be produced using a
20 low number of types of component. By comparison with
the aforementioned document FR 2 912 385, only the

joining piece 10 has a new shape. However, this

component can easily be produced using known
techniques.

25
In addition, the same types of metal component can be
used for tanks of different sizes. There is no need to
design special-purpose components when producing a
number of tanks of different sizes.

30

Thanks to the structure of the tank 1 and the
arrangement of the metal components of the bottom
wall 3, the tank 1 may have a high number of wvertical
panels and half that number of sectors. Thus, the
35 amount of concrete needed to produce the bearing
structure 4 1is not excessively high, and the surface
area of the central region of the bottom wall 3, which
cannot be covered by rectangular components 5, 1is not

excessively high either. In addition, the number of



can be need to speci a-- purpose conponents wnen rroauc

nunber of tanks of different SiZeS, SO Thanks to the structure of the
rank | and the arrangenent of the netal conponents of the bottom wall
8, the tank | may have a hi gh nunber of vertical panels and hal f tnat
nunber of sectors. Thus, the 85 anmpbunt of concrete needed toduce the
hearing :ructGfFEanPylast eXeexNes | v hiehh kndsthaisdchatd var Bagber

the central khhe EHEtHHhB@k|o@;c&ﬁh@ﬂt@ﬁ%ngﬁegésC@Yered by
rectconponents S is not exceesivel.,1/4 1/4either, In addition,

t hes' em of rectangul ar conponents 5 can be signifdcanhi than the

nunber of comneehkng pheeesat. 58 ket ilcdihatarhdals Shayverd i sabtpasels,
and 28 s%gtoggr example, particularly advantageous because in this
case, the majority of the bottom wall 3 can be covered
with rectangular components 5, and the amount of
concrete needed to produce the bearing structure 4 is
only 7% higher than for a circular vertical wall of a

10 similar size.

One advantageous arrangement of the metal components
forming the primary fluidtight barrier of the bottom
wall 3 has been described hereinabove. Correspondingly,
15 the prefabricated sheets that make up the primary
thermally insulating barrier, the secondary fluidtight
barrier and the secondary thermally insulating barrier

may have the same advantageous arrangement.

20 Figure 1, which is a view in cross section taken just
above the bottom wall 3, also shows corner blocks 12
which form part of the corner structure for connecting
the thermally insulating barriers of the bottom wall 3
and of the vertical wall 2.

25
Although the invention has been described in
conjunction with one particular embodiment, it is quite
obvious that it is not in any way restricted thereto
and that it comprises all technical equivalents of the

30 means described and combinations thereof where these

fall within the scope of the invention.



for exanple, particularly advantageous because in this case, the
majority of the bottomwall 3 can be covered. with rectangul ar
conponents 5. and the anount of concrete needed to produce the
bearing structure 4 is only 7% hi gher tHan for a circular vertical
wall of. - 10 simlar size. One advantageous arrangenent of the netal
conponents formng the primary fluidtight barrier of the bottom wall
3 has been described herei nabove, Corgespandi ng-the brefabricated
sheets that nake up the primary thermally insulating barrier, the
secondary flu_ barrier and the secondary thermally insulating barrier
may have thelsaneradyvéantggeousndayoangenenhal 29 Figututatedwhtehki s (a)
view in oss_section taken .just. above_the botto I3, so .sho
cor ner b?%ckgoTErl eH f6rmpart 6t tRe"EorRer sgkngtuf% fg#uldglgW%
connecti ng therrhernahby oirnsultdteimmg 18ar rirensl agfintcheratiot¢om wakl s3id
and. of the ;) e 1y I Qﬁﬁ,b :
descri bed inygg%?gg ?Fgggkfgﬁréﬁggggg?fiu é%ﬂgﬁggg?ﬂ%nt, i$ﬁ?g%aEﬁF§
obvi ous t hatPR¥rigrndeeing amf wayliestiretecshaber eyl afg@mpFaEing a
conpri ses al{et-echaicalaiequimal gags s0fdthemOyaeanssdesard hedi @andthe

conbi nat.i ons thereof where these fall within the scope of, the
i nvent - Bdh. said VeEticadi gitl hinBRsr & Yﬁ@}thnQIaﬁ%ﬁfﬁ%gk paypels
conpri sing a(®eargng, stthiact vaed( Headidd utedirghtudear suet-cand/liory athe

thermal ly_ ipsulating.harrier,. the sai.d fluidtight barrier .and/or e
sai d t hermal F;g/.ydi %’éatflgétcia%g Vbaalrlr’l e‘?néeilﬁlg V‘gflcgi/l ?ﬂﬁr isgéld gkf%%eo%ngaag
conprising ainetvdeal walpl@2yland achotrentamaphled), compaheéohst hé510

said vertica as .a it ti S , e i
bearing str u%:f%?%bgﬁrﬁgun%ér%&%%eygg?d\é\%r tt?géal P’@é?% o(gﬁdoﬁwn %ﬁ?% <t

t he sai dbotPem WarRtefnckbidesdacsl wfaltihy wickhad arrjul @peeRpoheEnts
(5) arrangedohXi oseeher gaibihale & M iidpge: He OBy SNPLHLFa DUE] and
rotated, the edges of the rectaqgul%rﬁgpnpone ts of,onﬁ of thg?s?lg
sectors bei ngeFESPELEIVRFy tPardT ePLarfd et pEhdiVELF&Fat o R Ré
sai d verti cathpanetsr({B83d dhartaciter tred rniumddiatof hehaunerd ofetbecal
said vertic anels is twce the nunber _of the _said sect:. ore.

> Tank accor g Fore BrhTk CPh GHTER cRth BF Sa1d SELLSrE has a

pl ane o20symmetry, the said vertical panels including first panels

(8) each facing’ @Q§ﬁ°%638%&§ﬂ EﬁSEﬂ%thelseﬁkpﬁﬁrﬁﬂg ?SEE9<§fr§H8'
25 synnetrlcal[% w th respect to the plane of symmetry of the
correspondi ngp5@ceeftors hagaakPdeder ditngwea@di mte sqpidhvertiral

sai d verticabapangl sdnelude; sesond panels (8)) eLachrobihfe 3 said
second panel s bei ng arranged between two of the said first panels g
respecti vel yc&orr di A§SPE WS Sd aﬁ%ﬂ?ogﬁctd?gi being "arranged

25 symmetrically with respect to the plane of symmetry of

the corresponding sector.

3. Tank according to Claim 2, in which the said
vertical panels include second panels (8’), each of the
30 said second panels being arranged between two of the
said first panels (8) respectively corresponding to two

adjacent sectors.

4. Tank according to Claim 3, in which the bottom
35 wall includes at least one trapezoidal component (10)
connecting the rectangular components (5) of one sector

to one of the said second panels (8').



Tank according to Caim3,in which the bottom 35 wall includes at

| east One trapesoi dal conmponent (10) connecting the rectangul ar
conponents (5) of one sector to one of the said second panels (8 --
S. Tank accordins to Claim4, in which the saici trapezoidal conponent

has corruaationrunni ng ger pendi cul ar to the said adjacent: second. .
anal . 6. Tank’accof @ithg toconeted tie priccedi dg ch& mdPighi chhenessard
vertical waltrhpsz56dyert ceabopanel shE¥). corrugations (7) running

perpendicular to the said adjacent second panel.

5 6. Tank according to one of the preceding claims, in
which the said vertical wall has 56 vertical panels (8,
8").



