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earth, etc.alsoin the building field or in the car industry.

15 As known, a vacuum panel is formed of an envelope inside which a filling
material is present.

The envelope has the function of preventing (or reducing as much as
possible) the inlet of atmospheric gases inside the panel, so as to keep a vacuum
grade compatible with the thermo-insulation level required by the application. To

20  this purpose, the envelope is made with so-called "barrier" sheets, of thickness
generally not greater than 100 pum, characterized by a gas permeability being as
low as possible. These sheets can be formed of a single component but more
frequently are multi-layers of different components; in the case of multilayers the
barrier effect is conferred by one of the component layers (generally metallic and

25  commonly of aluminium), whereas the other layers generally have functions of
mechanical support and protection of the barrier layer.

The filling material has the function of spacing apart the two opposite faces
of the envelope when vacuum is created in the panel. This filling material can be
inorganic, such as silica powder, glass fibers, aerogels, diatomaceous earth, etc.,

30  or organic, such as rigid foams of polyurethane or polystyrene, both in the form of

boards and of powders. Materials more commonly used are open cells



30 or organic, such as rigid foans of pol yurethane or polystyrene, both in
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necessary to allow their evacuation through mnechanical punping) and, in
the case of panels which nust resist tg tenperatures higher than about 150
"C, silica powder (generally of subm cronic dinensions). The filling

mat eri al nust be anyway porous or discontinuous, so that the pores or 5 the
interstices can be evacuated. Since the perneation of traces of atnospheric
gases i-nto Pelsustheap fpanpeneni el e perassendisopliow thes avasapiianstheeiighai n i n
nost cases . . ri etter

mat eri al s) En%%lzag?c%ﬁ]glﬁﬁﬁgng? %]?c}igg {tlﬁeedsa gé g%é%ggg‘?}ﬁg@}“%ﬁﬁ% ﬁt%gle%ls?ﬁ@r%r essure

i nside the pighed thah abbet U6PC edlicavpdwirs (gekBraligaafsmbpddiohis deerdialds).y have a
pl anar configurati on and can hence be used to insulate substantially

par al | el epi pR&filEg watergl st pemyHay PR dcdiscontigioysy &g, thaf the noges Ay t abl e

for bodies avinguRubshaRt idbdikucay Sirfihe plullibd of SHEl BPaf@pmsRnD €

bat h- heaters or the pipings use or oi ransport in the arctic regions.
One of the peehods thespohebB dravtictldy wirtvaidablehhesdyeanets-dontun &t most wbesbodi es

15 havi ng non-pl anar surface onsists in nnecting to.each ofher. several
rat pangi o4 Rng e i seagRal dgrmetatly GrloBed A RS UM OPHEHET ePRAE ¢ hor

edges, thussQbaiidaGates $OAPBShiiRtaft thd Pratk@reWhdigd 1eafinBeati@B de@tcang the
junction lines So as to adapt it to thé shape of the body which has to be

i nsul ated. ¥dwesver, in this kind of structures heat transfers take place
at the junctio and t herefor he qualit f the 20, heat insulat,ion at
these zones | sngg%’ru,m ?Wﬁ%@%ﬁ@, e %Pnﬁﬂ%rt%?ﬂﬁg% e i o hisng é? usdarts cal |
only appr oxjgkgae sﬁb‘sfté(r@ﬂllg%xfaﬂéﬁpigb&!ﬂ&ﬁei Revifg plRapsieAsebuskay 6@ contact
bet ween the panel and the body to be insulated with formation of air

chanber s anuot suijahln fordeastiesaving wbstenfiallgfoylindréast jvabs, supleas fseramplen.
[0t enat) oo B S AL GEL L6 APSLARSOR | R Eng! (e BTEIsh 22
One of the methods used so far to obtain the thermo-insulation of bodies ‘
15  having non-planar surfaces consists in connecting to each other several flat panels
in the shape of bands, for example by gluing together their edges, thus obtaining a
composite structure which can be bent along the junction lines so as to adapt it to
the shape of the body which has to be insulated. However, in this kind of
structures heat transfers take place at the junctions, and therefore the quality of the
20  heat insulation at these zones is poor; furthermore, a structure made up of planar
parts can only approximate a curved surface, hence there are areas of scarce
contact between the panel and the body to be insulated with formation of air
chambers and, again, decreasing of the efficiency of the insulation.
International patent application W096/32605 in the name of the British
25  company ICI describes rigid vacuum panels having a non-planar shape and a
method for the manufacture thereof, which consists in making in the filling
material grooves arranged in a desired direction and having suitable width and
depth. Subsequently, the filling material is inserted into an envelope and the
assembly is subjected to the evacuating step. Finally, the evacuated panel is
30 sealed. A thus produced panel, at its first exposure to the atmosphere,

spontaneously bends along the grooves formed in the filling material.



met hod for the manufacture thereof, which consists in making in the filling
mat eri al grooves arranged in a desired direction and having suitable w dth
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evacuat ed panel is 30 sealed. A thus produced panel, at its first exposure
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filling material. WO 03/059600 PCT/|T02/00808 -3 This production nethod
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whi ch i n a and transportation. Another inconvenience of the method of the above mentioned
15  international application is that it can be used only when the filling material is a
board, for example of a polymeric foam, but not in the case of discontinuous
materials such as powders or fibres.

Therefore, object of the present invention is to provide a method for

producing thermo-insulating cylindrical vacuum panels, as well as to provide the
20 resulting panels which are free from-the drawbacks of the prior art.

Said objects are achieved according to the present invention, which in a
first aspect thereof relates to a method for producing thermo-insulating cylindrical
vacuum panels comprising the steps of:

- manufacturing a planar vacuum panel according to any known procedure;

25 and

- curving the panel through calendering.

The operation of calendering is well known and applied in the mechanical
field for curving metallic plates, that is, plates of materials having features of
plastic deformation. Inventors however have found that this operation can be

30  successfully applied also in the case of vacuum panels. This possibility was not

foreseeable because of the discontinuity of the filling materials of the panels,



first aspect thereof relates to a nethod for producing therno-insulating
cylindrical vacuum panels conprising the steps of - manufacturing a planar
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The product g@@is weddiar vacuum panels is well known; for a :

- fig. 1 shows a sectional view of the calendering operation of an originally
planar panel;

- fig. 2 shows a finished cylindrical panel.

15 Panels to be subjected to calendering can be of any known type, obtained
through any combination of kind of envelope and filling material, with or without
getter material. The production of planar vacuum panels is well known; for a
description of these panels and of methods for the production thereof it is to be
referred to a broadly available literature, among which for example patents US

20 4,726,974 and US 5,943,876, and patent applications W096/32605, EP-A-437930
and JP-A-7-195385.

Lateral dimensions of planar panels to be used can be anyone, while the
thickness has generally a maximum value depending on the filling material;
obviously there is not a lower thickness limit required by the possibility of

25  carrying out the calendering operation, but the thickness of the panel must be such
as to ensure good thermo-insulation properties, which would require the use of
relatively high thickness values. The thickness values really used are derived from
the compromise between these two opposite néeds; for example, in the case of
polyurethane foam boards, the thickness is generally lower than 20 mm,

30  preferably comprised between 8 and 15 mm; in the case of panels with filling of

silica powder thickness can vary between about 5 and 20 mm.



description of these panels and of nethods for the production thereof it is
to be referred to a broadly available literature, anong which for exanple
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radius decreases when roller 4 is moved toward right (getting it nearer to the nip
15  between rollers 2 and 3) or upwardly in the drawing, and on the contrary it
increases with opposite movements. Cylindrical panels having a non circular base
can thus be obtained by modifying continuously during the calendering operation

the position of roller 4 as described above.
The calendering operation can even be carried out simultaneously on the
20  planar panel and on another element, such as for example a layer of an adhesive
polymeric foam placed on one face of the panel (or on both of them). In this case
it is obtained a cylindrical panel which has already, on one of its external or
internal surfaces (or both) a layer of adhesive material, useful for fixing the same
panel to a wall of the interspace intended to contain it. This interspace can be for
25  example that of a concentric double tube piping for isothermal transportation of
petroleum, to prevent its heavy fraction from condensing in cold areas obstructing
the piping; or interspaces of boilers, for example of water-heaters for domestic
use, to reduce the thermal dissipation for energetic saving purposes. To help the
fixing of the panel to a wall of the interspace, it is preferable that it has a curving
30  radius slightly different from the one of said wall, and in particular slightly lower

if the surface of the cylindrical panel to be put in contact with the wall is the



radi us decreases when roller 4 is noved toward right (getting it nearer to
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pl anar panel and on another el enent, such as for exanple a |ayer of an
adhesive polymeric foam placed on one face of the panel (or on both of
them. In t Ftgnakans, and vicg veib- ai ned a cylindrical panel which has already,

on one of its e i f fiadhesive
mat eri al, usef u?ﬁ? %ﬂqcﬁéfnta b {ﬁlﬁl‘gehggﬁrr%%%&%gtf alg%q{ée 3/%% aPRag? t]%%éﬁ% ‘Pl%lg%ss pace
i nt ended t ocaobé Bént, with aldindlel didehsgpegimasnt Dast tfordGhexasplxedtihéie of a

concentric doubl e tube piping for isothermal transportation, of _ petrol eum
to prevent ifal KalzARoR Rlass diknes e HanpeHaigny of the siogagsr ehdinKelmsct i ng
the piping; %dubt@%@fhé@ﬂ)?@§#ﬂfe nﬁfﬂh%a%fﬁe of OF i FAPh&r 9k nééﬁfegﬁiféa.eat ers for
donestic uge, to reduce the therm élSSlpatlon or energetic saving

pur poses. To heFjputch2 shéwx i vgeuin phel,fgeht dcoominggdol the inditvel dastilseslpace, it
is preferable that it. has.a.cutyin O radius slightly different fromthe
one of sai duMPIt,%lSaﬂ‘Hn? ﬁﬁB%rlf :é&%ﬁrrﬁlﬁ g?@gﬁ?lpfmlﬂév\%f? Hlei %F/"te{‘P?ém%lr PYER of the
cylindrical g@ﬁﬁ@dmﬂ G O96/RY603 BspeGBilAGhcatsd it hdlendbbol& &endNRi8341059600
PCT/ 1 TO2/ 00808 -6- internal one, and vice versa. The nethod of the

i nventi on hswidce, qudrthischas amore heiferdvpnepertjes ofthermdrmsplatiet.s can be bent,
with a sinple and cheap equi pnent, just before they are fixed in the final
utilization place; hence the transportation or the storage of big volume 5
products at the store of the manufacturer or of the final user, is not
required. Figure 2 shows a vacuum panel, 5, bent according to the nethod
described wup to this point. This is different fromthe panels of the
international patent application W96/32605 especially because it has not
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WO 03/ 059600 PCT/I1T02/00808 -7 CLAIMS 1. A nethod for producing
cylindrical vacuum panels conprising the steps of- producing a planar
vacuum pawe o3ase@odi ng to any known procedure; and curvi regTime2/peRose|

t hrough cal endering. 2. A nethod according to claim1l wherein said

cal endering operation is carried out.y by passing the planar vacuum panel
between at least two rollers (2, 3) and a third elenent of |ength equal at
| east to that of the rollers and placed parallel to said two rollers. 3. A
met hod according to claim2 wherein said third elenment is a third roller
(4). 4. A method according to cl ai &t erein said planar vacuum panel
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t hi cknegs I(;%V\%lre{hlfhgél 8%%’@% g\n r%e%ﬂlggpé\ccgsﬁl g ;[ng C aie 4 wherein said
panel has a-phidoking splannpadusatpanbbiorerlingdoandkaidvmmrocédurdy amdt hod accor di ng

to claim1 wherein said. planar yacuum panel conprises, as filling
mat eri al , sFPWngﬁBﬁB%‘}e}Hgﬂlﬂﬁh%lel ®i& ckness conprised between about 5 and

20 min. o7. A ARiHIA%EGAREAL NhikO1 Ghdidh didRsERiRinkPeR@idh id 84ried og@i d third
element is continuously nodified during the cal endering operation. 8. A
met hod accobdipagingothe ptanay Yaonher pdnal kediveencatlleastieve rﬁdleoqo%t é{)imha tlirdcarri ed

out sinmultanpeously on. the.planar panel .,and, on at .l east er.of an
adhesi ve  palgiar PeREh if Bt Baon B0 S| wRe St nipiiede BB SRl o A
cyl i ndri cal yagiprgdium panel (5) obtai ned according to the method of claiml.
10. A cylindrical vacuum panel with at |least a |ayer of an adhesive

pol yner Be f damethadreording taclaim P edsteinerid Sindieleracrtis 4 thirdgahen (49).obt ai ned
sccor 119, WLRGTRENGHE"s SU, Tyhhi o bl i ot SRR, 1
filling material, rigid polyurethane foam, and has a thickness lower than 20 mm.

5. A method according to claim 4 wherein said panel has a thickness comprised
between 8§ and 15 mm.

6. A method according to claim 1 wherein said planar vacuum panel comprises, as
filling material, silica powder, and has a thickness comprised between about 5 and
20 mm.

7. A method according to claim 2 wherein the position of said third element is
continuously modified during the calendering operation.

8. A method according to claim 1 wherein said calendering operation is carried out
simultaneously on the planar panel and on at least a layer of an adhesive
polymeric foam placed on at least one surface of the panel.

9. A cylindrical vacuum panel (5) obtained according to the method of claim 1.

10. A cylindrical vacuum panel with at least a layer of an adhesive polymeric foam
adhering to at least one surface of the panel, obtained according to the method of
claim 8.

11. A cylindrical vacuum panel with non circular curving base obtained according the

method of claim 7.



