1 This invention concerns an inprovenent for a sealed and thermnal
insulating tank for integration into aibearing structure. 5According to
docunents FR-2 527 544-A, FR-1 376 525-A, FR-1 379 651- A, FR- 2 724 623-A
and FR-2 798 902-A, there is a known enbodi nent of a sealed and insulating
tank integrated into a bearing structure, in particular on a vessel, with
two successive sealing bathers: a prinmary barrier in contact with the
product contained in the tank and a secondary barrier between the primry
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enbanked area above them'in particular. In addition, the primry thernal
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"panel”. The term primary thermal insulating barrier refers to the barrier on which

the primary sealing barrier stands and, the term secondary thermal insulating barrier
to the one on which the secondary sealing barrier stands.

20 In use, deterioration of the primary sealing barrier, made of metal ferrules,
was observed, caused more especially by sloshing, especially at the tops of the tanks
or in the embanked area above them in particular. In addition, the primary thermal
insulating barrier can suffer from degradation of the rigid panel forming the support
for this primary thermal insulating barrier.

25 However, deterioration of the secondary sealing barrier and/or the
secondary thermal insulating barrier has sometimes been reported.

Accordingly, one of the purposes of this invention is to supply an
improvement for such sealed and thermal insulating tanks incorporated into a bearing
structure such as the hull of a vessel, to avoid or at least limit damage to the tank as

30  reported above.



2 Anot her purpose of the invention is to supply an inprovenent |ike
this with the | east anpunt of structurgl nodification possible An

addi ti onal purpose of such an inprovenent is not to substantially increase
the cost of such a tank. 5Another purpose of the invention is to supply an
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is a first thermal insulating coat, on top o ere 1s a sealing
barri et0 i t gmictur Goasistaghef at doublee wallc oaid taplp deingecdadspy comprikiagitag panel ,
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| ocat ed underneath the primary sealing barrier and consists of a second
pl ate fornedateg ande onvwhighl the bemarye sealinge harrike standsr wirich? Smpieowvprinei
material is_arfanged.. . . According to.a ond aodi nent. of .t he
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20  attached to the second upper secondary insulating panel, on which is arranged a
second thermal insulation coat supporting a second plywood panel, and on which, in
a known manner, stands the primary sealing barrier consisting of ferrules or metal
plates, which damping device is located underneath the primary sealing barrier and
consists of a second plate formed by the two walls between which the layer of
25  damping material is arranged.
According to a second embodiment of the invention, the thermal insulating
barrier consists of a module, more or less a rectangular parallelepiped in shape,
comprising a first panel, for instance of plywood, on top of which there is a first
thermal insulating coat, on to of which is placed a sealing barrier on which a second
30  thermal insulating coat is arranged, itself supporting a second panel, for instance of
plywood, on which stands in a known manner, the primary sealing barrier consisting
of ferrules or metal plates while the damping device is located under the secondary

sealing barrier.



3 According to a third enbodi nent of this invention, the danping
device is arranged between the secondagy sealing barrier and the second
thermal insulating coat. According to a fourth enbodi nent of
this invention, the danping device is 5 arranged between the first panel

and the first thgesmlinknsW MirdNGhiRBhent of this inPE¥idA! AGRUPINE dbglergen the
first and second wall, "and passing through the danping material coat, a
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walls, to f8¥ma Tee while the free ends of the vertical bar of 10 the Tee
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materials. Preferably, the t wal.ls w Il have thickness included,between 9
and 21 mm According to one alternative er\r,1\1)oc¥1ment, %he depreSSI%n deﬂect%ng gevme

is inserted into the holes arranged respectively, one in one of the walls and the other
in the second thermal insulation coat, to form a Tee, while the free ends of the
vertical bar of the Tee face one another and an H shaped bar is arranged in the space
15  thus formed.
In an advantageous manner, the junctions between the first walls are offset
with respect to that of the second.
Preferably, this junction between the first walls is identical to that found
between the strips of an English parquet floor.
20 In an advantageous manner, the second wall has an elasticity modulus at
least ten percent less than that of the current materials.

Preferably, the two walls will have thickness included between 9 and 21

According to a preferred embodiment of this invention, the two walls will
25  be of fir plywood or of a composite material.

Advantageously, the first panel is aftached to the wall of the bearing
structure with an interposed cord of mastic having an elasticity modulus of at most
500MPA at a temperature of -25°C and approximately 150MPa at a temperature of
25°C.

30 The following description, which is not limitative in any way, should be
read with reference to the attached illustrations among which:

- figure 1 is a sectional view, perpendicular to the wall of a bearing structure
consisting of a double wall or of a double transversal bulkhead of a vessel, and in an
exploded view, schematically depicting the assembly of the various parts of a tank,

35 according to the prior embodiment, in an area of the tank away from a tank angle;
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Referring in particular to figure 1, reference 1 applies to the wall of the
double hull of the vessel where the tank according to the invention is installed. Itis a
known fact that a vessel's hull also has transversal bulkheads subdividing the hull
into compartments and that these transversal bulkheads are also double: in this
description, the term "double wall 1" will be used to refer to both the double hull
wall and the above transversal bulkheads, delimiting such a tank. Double walls 1
form the bearing structure of the described tank.

The tank is of a type comprising two sealing barriers, one primary 10 and
the other secondary 5, and at least one thermal insulating barrier consisting of a
module, more or less a rectangular parallelepiped in shape, and comprises a third
panel 3 of plywood on top of which is a first coat of thermal insulation 6, itself
supporting a second plywood panel 7, on which rests, in a known manner, the
primary sealing barrier 10. The secondary sealing barrier 5 and the primary sealing
barrier 10 are comprised of ferrules, preferably of invar, or by metal plates which can
be waffled. The assembly including first panel 3 and first thermal insulation coat 4
forms the secondary thermal insulating barrier module 2b; the assembly comprising
the second panel 7 while the second thermal insulation coat 6 forms the primary
thermal insulating barrier 2a.

As will be evident to the man of the art, the modules 2a and 2b are
approximately rectangular parallelepipeds in shape. Seen as a plan view, the module
2a is a rectangular shape with sides parallel to those of the module 2b: seen as a plan
view, the 2 modules 2a and 2b are in the form of offset rectangles designed to limit

thermal leaks and ensure the better sharing of forces.



The identical itens of the figures are referred to by the sane references.
Referring in particular to figure 1, regference 1 applies to the wall of the
doubl e hull of the vessel where the tank according to the invention is
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1 damped on the one hand, while the crushing c’)f this éamping material does not lead
to ruin, on the other hand. This material may be felt, a material based on woven
20 fibers filled or not filled with insulating materials such as, for instance an acrogel:
this assembly is bonded or mechanically assembled.

According to a second embodiment of this invention, the damping device is
arranged under a secondary sealing barrier 5. It is formed of the two walls 8' and 9' as
described previously and between which a damping material coat 11 is inserted. In

25  this case, one of the walls, referenced 9' in this case, stands on a first insulating
material coat 4, and the other wall 8' is topped by a secondary sealing barrier 5.

The junctions between the first walls 8 or 8' are offset with respect to the
second walls 9 or 9' to ensure better mechanical continuity of the insulating block.
This junction between the first walls 8 or 8' is, for instance, identical to the one

30  between the strips of an English parquet floor.

According to an alternative embodiment of this invention, a depression

deflecting means is inserted between the first wall 8 and the second wall 9, and

therefore passes through damping material coat 11. In this typical embodiment, the

latter have two holes, respectively 12a and 12b, forming a Tee and interconnected by



a second wall 9 consisting of plywod arranged above the coat of thernal
insulation 6. 10The plywod formng figst wall 8 and second wall 9 is
between 9 and 21 mmthick. This second wall 9 has a cold bending elasticity
nmodul us i ncl uded between 10 000 and 13 000 MPA. Pl ywood conforming to this
i nvention the,vetifval basbhieeTed aid pIIY whgedd dar Maderapbed witirpdsd spacerdier i al .
The el asticity nodulus of second wall 9 is at |east 10 percent |less than
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11 i s concerned, : I OME halld 1415:.Det ween
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an al t er nabarvier Znansidhedpyt hermahingulptingeaat & 9f said godulesdy on defl ecti ng neans
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passes through \é\lgﬁpﬁ}l‘%%%%%%ée%% é%%’?h ﬁ?ﬁtﬁj%%tlﬁﬁggﬁ%g}é%g ﬂ%n‘%%g?r?g% t he

| at t er1havkearing shattes: with apdatetposéd/ cdrdaolanaktit A4, halvorgramg]asiicitg enadudis

' nter Connegit gtd m%%t SSOMPA at a temperature of -25°C and approximately 150MPa at a

temperature of 25°C.
The damping of a tank including the improvement according to this
invention is at least 3 times greater than according to current structures thanks to the

20  cffect thus obtained on the shipped liquid side.



the vertical bar of the Tee and a H shaped bar 13 arranged within the space
t hus forned. According to an alternate enbodi nent as shown in
figure 3, the hole 12b is not located in the second wall 9, but in the
second thermal insulation coat 6 of the 5 nodule 2a formng the primary

thermal insulating barrier. Tiaagse may apply when the danping
devi ce according to this invention is |ocated under the secondary sealing
bat her 5. According to figure 5 relative to a third enbodi nent,
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15  second thermal insulation coat supporting a second panel of plywood, and on which,
in a known manner, stands the primary sealing barrier consisting of ferrules or metal
plates, which damping device is located underneath the primary sealing barrier (10)
and consists of a second plate comprising the two walls between the which the layer
of damping material is arranged |
20 3. An improvement according to claim 1, characterized in that the thermal
insulating barrier consists of a module, more or less a rectangular parailelepiped in
shape, comprising a first plywood panel, on top of which there is a first thermal
insulating coat, on top of which is placed a second thermal insulating coat, itself
supporting a second panel, for instance of plywood, on which stands in a2 known
25 manner, the primary sealing barrier consisting of ferrules or metal plates while the
damping device is located under the secondary sealing barrier (5).
4. An improvement according to claim 1, characterized in that the thermal
insulating barrier consists of a module, more or less a rectangular parallelepiped in
shape, comprising a first plywood panel, on top of which there is a first thermal
30 insulating coat, on top of which is placed a second thermal insulating coat, itself
supporting a second plywood panel, on which stands in a known manner, the primary
sealing barrier consisting of ferrules or metal plates while the damping device is

located between a secondary sealing barrier (5) and a second thermal insulating coat

(6).



t hermal insul ating bather consists of a nodule nmuch in the shape of a
rectangul ar parall el epi ped including agfirst panel, which could be nade of
pl ywood for instance, on top of which is a first thermal insulating coat,
on top of which there is a sealing barrier itself attached to the secondary
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supporting a second panel of plywod, and on which, in a known manner,
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Tecal plates. i A8 TREGRAE H5ogs Dabe ey SEIREH | b teRgengebhnde,
seal i ng bapRethaf Bdtween the flrst (818 AR PULERBAI 328D DY NHdl RsGh@tiFodeh the

characterized in that the thernal insulating bather consi s?s of “a nodul e,
nmor e ol0 | edanping setaiad odad (1 bAd dkideprspiipedefiastispmsans iserrpngedi ng a first

| d |, f which th ' first t Ensyl api t,

o op of whi ofr <A RrBiayeBebidiat foroil br SiyacliREE by Jhe bf e °°°

suppor t i NgdeprétivandeRicHH® Agkapa 1§ linsePad ihioC theShalBgl 13N a@dkﬁngmm affaigedr , the
P

primary sealing barrier consisting of ferrules or netal ates while the

danpi ng detespestively|igthe sallp&3.0p and 4980 clonminga Jeamhilg thafice endg of thend a
dth i ] ' di ng t
oharm 1 CRofRtal HAP U BT 00bnd dtotherdnd ap H shoefibal (1) S EREREASERRLT NS 1 0

modul e15 nogpacethuséssned. r ect angul ar paral | el epi ped in shape, conprising a
first plywood panel, on top of which there_is a first thermal insylating
coat, on top of- {iiEpremen ageprding de shmy ﬁe?}l‘?é?cu?r}@ﬁllé’t&‘ﬁgt%%@ﬁ‘i ¢t self 5
supporting n ls i-CHeS j K r, the
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i nsul ati ng,.coat C 6. An_.i.nprovenent cordi.ng to the any, of

ol at e 1 Crgied T ubilp thedeqipd e WS ot pEfiden R onF abefel e’ and
the seg®Ndailshaped Wir)19)hGlaamei RteRpaidhug fimd® danping naterial coat (11
,11') a depression deflecting neans is arranged. 7. 7. An inprovenent
accordi ng to cPafmigpravkmentcacseidinsiomnpyohelaimed te Bagharasteriged bp the foet
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ends of theecwad Walle{9,9pr of the Tee face one another and an H shaped bar

(13) is arranged in the 15 space thus_ forned., ) .
10. An improvement according to claim 9, characterized in that the

25  junction between the first walls (8,8") is identical to that found between the strips of
an English parquet floor.

11. An improvement according to any of claims 1 to 10, characterized in
that second wall (9,9') has an elasticity modulus at least ten per cent less than that of
current materials.

30 12. An improvement according to one of claims 1 to 11, characterized by
the fact that the two walls (8,8") and (9,9") have a thickness included between 9 and
21 mm.

13. An improvement according to one of claims 1 to 12, characterized by

the fact that the two walls (8,8") and (9,9") are of fir plywood or of a composite
35  material.



8. An inprovenent according to claim7, characterized by the fact that the

depression deflecting nmeans is inserteg into the holes (12a) and (12b)

arranged respectively in the first wall (8,8 ) and in the second thernal

insulation coat (6), formng a Tee while the free ends of the vertical bar

of the Tee facpt.one Am@rhbﬁ;wl@aﬂt aRoingtosdgpsctldims 1(b3)3 tlardtdrBoddd in the

space thus forned ngrovenent according to any of clains 1 to
f
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junction betpesrt lbé-X5°Csihd wpplogingfel§’ I)SOI\/E’aladeltEmpmiwtemfaﬁat. found bet ween
the strips of an English parquet floor. 11. An inprovenent according
to any of clains 1 to 10, characterized in that second wall (9,9") has an
elasticity nodulus at |east ten per cent |ess than that of current
materials. 3012. An i nprovenent according to one of clains 1 to 11,
characterized by the fact that the two walls (8,8 ) and (9,9") have a

t hi ckness included between 9 and 21 nmm 13. An i nprovenent according to one
of claims 1 to 12, characterized by the fact that the two walls (8,8")
and (9,9') are of fir plywood or of a conposite 35material. 9 14.An

i nprovenent according to any of clains 1 to 13 characterized by the fact
that the first panel (3) is attached to the wall of the bearing structure
with an interposed cord of mastic (14) having an el asticity nodul us of at
nost 500MPA at a tenperature of -25C and approximately 150MPa at a
tenperature of 25C.



