POLYGONAL TANK FOR 'LNG el d of the invention The present invention
relates to a fluidtight and/o thermally- insulated tank, for exanple
for storing liquefied natural gas (LNG. Prior art 1 U Docunents FR
1 457617, FR 2 739 675 and FR 2 398 961 each describe a. tank. for
LNG The tank conprises a fluidtight barrier and a thermally
i nsul ati ng bBPEYEPNAThEANKUFARI GNE barrier is made using netal
cononents 15 and these docunents propose various solutions as to how
to arrange these netal components in the bottom of the tank. Documnent
FR 2 912 385Fd@serPheshd $8VEHC6ATt hat is 20 particularly
advant ageous, with respect to the aforenenti oned. docunents, for
arranginqﬁ;hfhnatal conponents i.n the pottomof th
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correspondingiggegEgdokagggage%ﬁgcthggneis. Connecting pieces are
nt

arranged betwe e sectors. I's arrangenent makes it possible to
limt the nunber of types of conponents needed. 30 Designing a tank
usi ng the sobutengproposed. in that docunent entails choosing the
nunber of sides of the poiygon, that is to say the nunber of vertical
panel s at®d. ot sectorc. The concrete bearing. structure has to fill
t he space bebweenehhe pprRygonal werti cat welido @msl thel cFrcbe398 961
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fluidtight barrier and a thermally insulating barrier.

The fluidtight barrier is made using metal components

15 and these documents propose various solutions as to how

to arrange these metal components in the bottom of the

tank.

Document FR 2 912 385 describes a solution that is
20 particularly advantageous, with respect to the
aforementioned documents, for arranging the metal
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
25 sector corresponding to one of the vertical panels.
Connecting pieces are arranged between the sectors.
This arrangement makes it possible to limit the number

of types of components needed.

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

and of sectors.

35 The concrete bearing structure has to fill the space
between the polygonal vertical wall and the circle
circumscribed around the polygon. The higher the number

of gides, the smaller this space 1is. Thus, it is



beneficial to choose a. high nunber of sides in order to limt. the
adonal cost of concrete. The centre of the bottomwall has to be
covered by one or nore special conponents. The | ower the nunber of
sides/ the lower the ratio between the surface area of

central. region that cannot be covered by-rectangul ar conponente and
the total subfacélated. tef chhesbobt dmalaliurdsd s i119ss abdvantdgeote

to choose a h%@u%geéddﬁ?héhgﬁschtOE)@ethere't@t the surface area
of the central reeion. In addition, in such instances, the nunber of

rect angul ar conponents is much hi gher t han the nunber of connecting
pi eces, and. Thbi &eh&rédb&ntt&gﬁmlﬁttd)rﬁ wayltheeefc@r edaseered hay bhe
IS necessary_to reach lglgpr on se be he cost : f the mci1oncr etfe
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than the number of connecting pieces, and this 1is

advantageous.

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

20 satisfactory.
Summary of the invention

One problem that the present invention sets out to
25 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
invention is to make it possible to produce the bearing
structure of the tank using a limited amount of

30 material and therefore for a limited cost.

The solution proposed by the invention is a fluidtight
and/or thermally insulated tank comprising a bearing
structure, a fluidtight barrier and/or a thermally
35 insulating barrier, the said fluidtight barrier and/or
the said thermally insulating Dbarrier Dbeing of
cylindrical shape and comprising a vertical wall and a
bottom wall, in which the said vertical wall has a

plurality of vertical panels, the said bearing



3S insulating barrier, the said fluddtight barrier and/or the said
thermally insulating barrier being of cylindrical shape and

conprising a vertical wall and a. bottomwall, in which the said
vertical wall has F_i. plurality of vertical panels, the said.
bearing 3 structure. surrounding the said vertical wall, and in

whi ch the sabBtrbottom waltriurdudes taepl srdd i typroficedct waghl arand  in
conponent s acvﬁleeﬁedtﬂl@ sector sfchaty apg:t he; i ages of aon%m&%mecry byt
rotated, the edges of the .S rectangul ar conponents of one of

sadd sector srﬁégﬁ&guﬁ-é§p€é’fWé‘Ie§1t|§araélrlaéig%d”be?'%t’rfalf%u‘F%"f‘t BrSnéth
the said vertinegk panelsie Cbﬂbaﬁberlmﬁ?ﬂ inbtitald t hehaundggeof dihethe
sand vert,i cal Egnel s.is twice th er of é‘hﬁ?sand irgct ors. 1bn |
virtue of’ t he§8 FBaFUREs ST RETE (9 MEVEE Yh ht Chprs bein
vertical. panebpeahdv&lyl qweramﬁﬂ)eandf megtcordsiedllue. to e anburithe
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r E?gdon of tﬁé bt oAkl TeT it BRBess| V6l yrHich Hifd THEPHE] BFi e
of the bottosywal Lecapbe made up of rectangul ar conponents. 20 For
preference, each of the said sectors has a plane of symetry; the

sai d vert§ cal panel s including first panels each facing one of the
sai d respect Bye vsecher soandhbeend cartianrged styémeankca:lalny hwid xtdn aem@mt
to the pl ane ofb %mmtryvoefr tlhc% corres Sndlarg sectoy . 2.3, £
Advantageouspy Fhe SAid VértiCal pansls include” secon pane s “*each
of the said sectpdspalfiéius, bétll‘nag aryangedt heteeenltwocdedt ke saiagiuce
first panels.uespesliyehy cqf Ng ;0 t 19 adjAcants SECLOr S high.
According to one enbodi nent/ ottomwal | includes_at. |east one
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20 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
and being arranged symmetrically with respect to the
plane of symmetry of the corresponding sector.

25
Advantageously, the said vertical panels include second
panels, each of the said second panels being arranged
between two of the said first panels respectively
corresponding to two adjacent sectors.

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

35
For preference, the said trapezoidal component has
corrugations running perpendicular to the said adjacent

second panel.



Admant ageously, the, sald. vertical wall has 56 vertical panels.
Briar. .des. of the drag The invention wll be better understood,
and further objects, details, features and advantages tie reef wll.
becone more clearly apparent during the “course of the follcwi hg
description of one particulat enbodiment of 10 the invention, which

i s given puréfyapyadagusef Vil Itdst reaidevandinvnl Rt AgexaimplVerich 1
reference tophheiattached drawing, In this drawng, Figure 1
parLial.. sectioned view from above of a tank according to cne

enbodi nent of the invention. Detaile description of one enbodi nent of
t he i nventi onrThe tlasArlpdchpi ettedhiendFigurne 1 conpri ses a
cylindriggl. vertical wal.1 2 and a bottomwall 3, The tank 1. also
20 conprises a concrete bearing structure 4, Figure | shows the
cylindrical part ofvarel beariing shbe udainted whiehstsads oigs tthether

\éggth i ﬁg{/ewal bolebtstheydank d . dbgcverti gak2 and g dottiom-usgkl 311

become more clearly apparent during the course of the
following description of one particular embodiment of
10 the invention, which 1is given purely by way of
illustrative and nonlimiting example with reference to
the attached drawing. In this drawing, Figure 1 1is a
partial sectioned view from above of a tank according

to one embodiment of the invention.

15
Detailed description of one embodiment of the invention
The tank 1 depicted in Figure 1 comprises a cylindrical
vertical wall 2 and a bottom wall 3. The tank 1 also
20 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.

The vertical wall 2 and the bottom wall 3 each have,

25 from the inside of the tank towards the bearing
structure, a primary fluidtight barrier, a primary
thermally insulating barrier, a secondary fluidtight
barrier and a secondary thermally insulating barrier.
The primary fluidtight Dbarrier 1is produced using

30 corrugated metal components. The primary thermally
insulating barrier, the secondary fluidtight barrier
and the secondary thermally insulating barrier are
produced using prefabricated sheets attached to the
bearing structure 4.

35
The technologies that can be used to produce a tank of
this type are known. The shape of the tank 1 and the

arrangement of the metal components that form the



fromthe inside of the tank towards the bearing stroture., a primary
fluidtight barrier, a. primary thernmalii' insulating harrier, a
secondary- fIU|dt|ght barrier and. a secondary thernally. |nsulat|ng
barrier. The primary fluidtight barrier 9s produced using 3 C.:
corrugated netal conponents. The primary thermally insul ating.
barrier, thePséeshddarylriardohghtobariser &l e Seddidalyr greater
thernally i psukati ngrbankkeryare produced using prefabricated sheets
attached to the bearing structure 4, The rechnel ogi es that canoe used
to produce a. tank of this type axe known. The shape. of :he tank. |
and t he arrangenEhé ObothemnBWallcanpaﬂEnHSKUhaanm.the mhienapy imary
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bott om wal | ver corresp s to each sector of the
bottomwall 3 and faces the correspondi ng sector. More specifically,

each sector hags a,clane ofasymetiys and Lheicer r;%mi&\m weebkcal e
panel S is arranged. symetrically. with respect t | ane of
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A vertical panel 8 corresponds to each sector of the
20 bottom wall 3 and faces the corresponding sector. More
specifically, each sector has a plane of symmetry and
the corresponding vertical panel 8 is arranged
symmetrically with respect to this plane of symmetry.
The edges of rectangular components 5 of one sector are
25 arranged respectively perpendicular and parallel to the

corresponding vertical panel 8.

By virtue of these features, the connection between the
rectangular components 5 of the bottom wall 3 and the
30 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
pieces 9 of rectangular shape, which extend the
rectangular components 5 and the corrugations 7 of

35 which are perpendicular to the vertical panel 8.

Two vertical panels 8 corresponding respectively to two
adjacent sectors are connected by a vertical panel 8'.

As can be seen in Figure 1, a vertical panel 8’ lies



the vertacal panea 8 can be nade very- easily. For exanple, as shown
in Figure 1, the bottom wall 3 conprises end pieces 9 of rectangul ar
shape, which. extend the rectangul ar conponents 5 and the
corrugations |of which are perpendicular®to the vertical panel 8..
Two vertical panels S corresponding respectively- to two adjacent
sectors are EoAneet édichyocundgeryt i bakwepanglvo8'adjascsdn recsern. i Wext
Figure 1, a vertical panel-B 6.1 bgfacipng the hpundary-s bebween Jlwo
adj acent. sectors. Next to each vertical panel. 8, the bottomwall -3
conpri ses twh"Pol AAGTEi BEE§CE. 1and % Ac6GpPiRGI pitécE 11— 5 As
Figure 1 shows, eachjoining piece 10 has a substantially-
trapezoi dal . ,shape. The corruygations 7 of the joining. pie 10 _are
per pendi %I af°t o tHEVer ti ¢ lﬁ%ﬁqfnel ¥ 4hd Jr’r%]erfirf%os%go?gt hgsad' a€ent
conponent s. Eabhtavouplilmg tpissse dillalhashapshapeesiandargatol dmhat 7ofo £
10 the connec¢tin i , d; sui,t-abl Iensd The upll
pi ece | a. haghg gggpﬁglgifglne@&mk?ch&%o %1 ues ?ﬁ%@?en%@afﬁ@ Rt cal
corrugati on P2Bflt he' adjraceRtcEonteeis ngipi eee GARFSE perperdicsitsar
to the vertieabnpanglpi8ng 1sidheisy 1t hgconngstpen shetiveen,tdnchhbe of
one hand, the rectangul ar conponents 5 of t\/\o.ag'{bﬁcen@ sectors and
the connetti ﬁBepicéEng%tJé?ﬂi,p RERe ot NePhand Fodné UM aeF yhEs - The
barrier of theuperiticaligqanel18hascan bermadeteasi |y.whicwi klontinues
therefore be _noted that, on_the hotto ld . t.he. primar :
1l Gt T ght bEFFI &= Ny be 0o HeERd el g | SR nUMpE I | yganesiing
conponent . Bpieorpér kson iwi plerpeedafcorlememtd dried vodument .PRER R 91. 2
385, only the 2S joining piece 10 has a new shape. However, conponent
can easily- be, produced using known technigue:s , In addition, the
sane ty of hivt al CRBnpEnERtC ehp b F0vafsed POr FARAKsORE: Tt er ént
sizes. Thererkstaagneed teodeshgAtspeci ak- puiposejeespenest styhen and
producing a number of Lanks of dIfferent.$128% the otner hana, tne
fluidtight barrier of the vertical panel 8’, can be

made easily.

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

25 joining piece 10 has a new shape. However, this
component can easily be produced using known
techniques.

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

number of tanks of different sizes.

Thanks to the structure of the tank 1 and the
35 arrangement of the metal components of the bottom
wall 3, the tank 1 may have a high number of vertical
panels and half that number of sectors. Thus, the
amount of concrete needed to produce the bearing

structure 4 1is not excessively high, and the surface



Thanks to the structure of the tank land the 35 arrangenent of the
nmetal conponents of the bottomwall 3, the tank 1 may have a high
nunber of vertical u,anels and half that nunber of sectors, Thus.
the. ampunt of concrete needed to produce the bearing structure $1.5
not excessively high, and the surface area of the central region of
t he bottom wakka3ointilch eamricrl becgover ed Byer &sttaniul ‘&L ofpo&iecs

5, is not exegsshvelpe h&&@eﬁé&h%&- x‘ébt?é%@dlia&n,g:érhﬁoﬁéﬁbgr 50f is not
rectangul ar conponents 5 can be Signifi cant%édgl 9her t han t he nunber

of connecti n§*préce¥cey 22190 tFSE ¢ hdf h BIOBrti'cdl PEHEIST and
28 sectors i seteanexanpl ecopashecud ard ycaadvant ageols ikecatise, higher

this case, tggagajﬁ%ri t¥1 fe th% b%tntnomtvil%ll 3le%aeré l%e covered. 10 with
rect angular conpo ent §78,°Cand "t AE ATount “of "EGNcr et'e needed to
produce the bearing structure 4 only 7% hi gher than fop' at circular

vertical welh of.a simlar sizee I e advantageousqapsangerenl ofs,

the metal conponents formng the primary fluidtight barrier of the
bpttom wal | 3°Ka$NeEH dese? ¥ be@ hef &Y napaeet 266PHEs putidt Hit y 17t Hél1s

prefabricat egasheetsit halj dmke, upr t BrepbbiRb tWRernmel | yah syl aldveged
barrier,_ the segfmdar fluidtight 20 barrier_and t(ge g condarcxl- c £
t her mal 13 i n¥diF&t i £§ BAAGEA ey HRETHE sate adVant §8ou§‘“ nkoe

arrangenent . cBngueeel nadieh ts aroduew ithe cbessisgctdtomdtaken pusits
above the bottomwally, 3, & sQ,gfous, cor Nt Lpl,9gks (1o tical wall of a

similar size.

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

20 barrier and the secondary thermally insulating barrier

may have the same advantageous arrangement.

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

and of the vertical wall 2.

Although the invention has been described in
30 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
means described and combinations thereof where these
fall within the scope of the invention.
35



25 which. formpart of the corner structure for connecting tbe
thermally insulating barriers of the bottomwall 3 and of the
vertical wail 2. Although the invention has been described in 30
conjunction with one particul ar embodimeht, it is quite obvious that
it is not in any way restricted thereto and that it conprises al
techni cal equivalents of the neans deS&RLWEd and conbi nations thereof
where these fall within the scope of the invention. 8 CLAIM

1, Fluidtight ard/or thermally insulated tank (1 ri sing a bearing

(1) .co
structurea fFuidtFéHﬁdFﬁgﬁérrﬁéﬁ/Sﬁd/BPe5mﬁﬂéVnaFP§HEﬁ§89atFﬁ&k (1)
barrier, thecsapdistihygi dtd ghtedhatrndger sandbeurthe ©ai,d tder fakdiyitight
i nsul at i barrier bei of cyl.indrical sha and coraprising.,a. :
verticalqaal afffegngnggﬁﬁt%nﬁ%ﬁﬁwa#%%,l??ﬁiaﬁ%§gt %rgé%%’vgr%(ﬁﬂld
wal | has a pEdpaBictighof beertiiegalarphivet stli® $8d8chernhélgailthsvdartiing
structure su di n sal N : I i i i d
bott om wal | F%gFS%gsg%égﬁ%rZF?t§?g?h§ggf%ﬁgufggﬁgoﬁ%gﬁgﬁﬁgm%5. £
arranged in §8&taFslt hatllar €2t hanPnegP ot Thevahodt HEr but™ r Ghared,the

the edges of skhe rect@angul afzconperent spofirddiene if thersahd $RGIONS
bei ng reigectlvel%lparallel. and perpendicular to one of the said
), ¢

verticalthanéPs ( Hatactérized fh  FAat S tHeS nihber® B FHE E4T d the
vertical panebsd srdmiicenl heabhlUpbendofi hehsahd thectors] Rofank wall

according. t iim.1, in i .each cf i ctar I
of synnetry,gpgg%ggkd 3Erpﬁggﬁqﬁg elg%in%?%&?%&%%%&étgﬁgﬁgﬁéa55; 2g§h
faci ng one ofirtrhedsal dirr espettive tdecdt crse ahdebéimagearefanged another

symretri cal | yy Wi dh iespectnd a.dhes phane, of o syARBLA %Otk chB@nents of
correspondi ng sector, "dTank accordifto Clain2, in which the. said
15 ©One of the said sectors being respectively parallel and
perpendicular to one of the said vertical panels (8),
characterized in that the number of the said vertical

panels is twice the number of the said sectors.

200 2 Tank according to Claim 1, in which each of the
said sectors has a plane of symmetry, the said vertical
panels including first panels (8) each facing one of
the said respective sectors and being arranged
symmetrically with respect to the plane of symmetry of

25 the corresponding sector.

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

adjacent sectors.

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

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



vertical panels include second panels (8), each of the said second
panel s being arranged between two of :he 30 said first panels (8)
respectively corresponding to two adjacent. sectors, 4. Tank accordi ng
to daim3, in which the bottom wal1 9 ncludee at |east one
trappzoi dal conponent (10) 35 connecting the rectangul ar conponents
(5) of one séctor TegkonacepPrehadsard seecdhd. panels (@rich g tHergmaid
accor di ng t 0cCLAkAAQN Whinghhldie Saigs t rapezehgel ongomponentias n
corrugations 27 r nnln%Fpldq-mendlqular,to the said %Jac nt secon
panel , 6. TanRSAEEFFAITHG 20 Soné 6 Serée! Fred&dy SaSa1Ts PAHF whi ch t he

said vertical wall. has 56 vertical panels (8, 3').
5 6. Tank according to one of the preceding claims, in

which the said vertical wall has 56 vertical panels (8,
87).



