Title: Method for manufacturing a vacuum sol ar thermal panel and rel ated
vacuum sol ar thernmal panel DESCRI PTION Field of application 5 The present
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t hermal panel and to a vacuum sol ar thermal panel suitable to be

manuf actured with such a nethod. Prior art As it is well known, vacuum
sol ar thermal panels conprise a vacuum 10 tight envel ope wherein at | east

a front plate, usually nade of glass, is transparent to saolar radiation.
The panelitieoniMetbed framapsrediang a prredum Salar tthermalupaneh @r8pe and

a pi pe canyed Gscauhesbldr aisingal phbed. The solar radiation enters the
vacuum envel ope through the glass front 15 plate, is collected by the heat

absorbers and converted into hea is then transferred to the heat
transfer fluid flowng into the %@E-e@ﬁmcuumtight envel ope may be a
contai ner wherein the bottomplate is integrally formed with the peripheral
frane, aBielid of laggditatiornt)S pat ent No. 4, 493,940, or el se obtained by wel di ng
the two conponents, 20 as described for instance in the PCT application
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Prior art

As it is well known, vacuum solar thermal panels comprise a vacuum-

10 tight envelope wherein at least a front plate, usually made of glass, is
transparent to solar radiation. The panel comprises heat absorbers
disposed within the vacuum envelope and a pipe conveying a heat
transfer fluid.

The solar radiation enters the vacuum envelope through the glass front
15 plate, is collected by the heat absorbers and converted into heat. The
heat is then transferred to the heat transfer fluid flowing into the pipe.

The vacuum-tight envelope may be a container wherein the bottom
plate is integrally formed with the peripheral frame, as disclosed in US
patent No. 4,493,940, or else obtained by welding the two components,

20 as described for instance in the PCT application published under No.
WO 2010/003653 in the name of the same Applicant.

In the latter case, an elastic peripheral belt is advantageously
interposed between the peripheral frame and the glass front plate. Such
a peripheral belt is welded on one side to the metal frame, while the

25 other side is attached to the glass front plate by means of a vacuum-
tight glass-metal sealing of known type. The peripheral belt, made out of
a metal alloy with a thermal expansion coefficient closely matching that
of the glass front plate, limits the mechanical stress induced in the
glass-metal seal.



25 other side is attached to the glass front plate by neans of a
vacuumti ght gl ass-netal sealing of known type. The peripheral belt, mde

out of a wetwls/miey with a thernmal expansi on coeffi ci eprTareseloy2simt chi ng
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20 during the thermal process by which the glass-metal seal is obtained

shall be limited to the minimum extent by means of a high precision

firing jig together with an extremely accurate temperature control of

such thermal process.

Increasing the manufacturing accuracy of the two parts to be welded
25 together and employing a high precision firing jig together with an
extremely accurate temperature control process greatly increases the
cost as well as the complexity of the vacuum thermal panel production.

The technical problem underlying the present invention is therefore that

of providing an alternative manufacturing method for a vacuum solar
30 thermal panel, which prevents damaging of the glass-metal seal without

resorting to expensive high accuracy manufacturing techniques.



Summary of the invention A solution to the above-nentioned technical
problemis provided by a nethod for manufacturing a vacuumti ght envel ope
for a vacworeosadoas7st her mal panel, sat @ vacuumti ght envecomP2ieiomgisief i ned
by a glass 5 front plate transparent to solar radiation, a metal bottom

pl ate, a peripheral franme joined to the netal bottom plate, and a

peri pheral belt caonnecting said peripheral frame to the glass front plate;
sai d netbemmamof $hagnvastipsl | owi ng steps: joining edge to edge a first
metal strip to a second netal strip in order 10 to forma bi-netal strip,
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vel di ng, cdH Rt Yaid PdephehIStabte t80tH: giddd bMEpEaR; Walid m@tne@aat ely
recogni se that e above |dent| fied method greatly reduces the thermal and

mechani c%qmﬁ‘rsé’%géléleafe* PW@“%r? €PR® gl ass-netal seal. | ndeed, the
peri pheral franme and the peripheral belt are joined before the realisation

of the seﬁhmraglédghtts eiag'edajfnismimgtaslt sripray anstcomd Imetedest2fp imerdeal in

any vant ag url t for.m edge of
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and a step of formng the netal bottomplate in order to determne a

j oining egﬁerlsafd &%@ng%tgﬁtﬁﬁnh s ael ﬁﬁ@tthférﬂapétﬁ §nt®kRE Herfsloa9f the
peri phe(r)fa frame tay be provi n.such a case, %‘F!e‘m ning edge of the

met al T8BH ﬁPQt%“Flssﬁ%Pﬁeﬂlqt%PFHépleF?l|ﬂH§ F@J&%h%r Uperipheral frame
during the final joining step, and such a step nay be perforned
- after said joining and forming steps, sealing the free edge of the

15 peripheral belt to the glass front plate;

- after said joining and forming steps, joining the metal bottom plate to
the peripheral frame.

The metal-metal joining steps identified in the method above may be
welding, brazing or soldering steps.

20 A skilled person will immediately recognise that the above-identified
method greatly reduces the thermal and mechanical stresses acting on

the glass-metal seal.

Indeed, the peripheral frame and the peripheral belt are joined before
the realisation of the seal, and thus said joining step may not influence

25 the seal in any way.

Advantageously, during the forming step the resulting free edge of the
peripheral frame may be inclined with respect to a peripheral plane, on
which the peripheral belt and frame lie, in order to define a joining edge
and a step of forming the metal bottom plate in order to determine a



5 after the sealing step. Indeed, thanks to the inclination of the joining
edge of the peripheral frane and of the netal bottom plate, the frane
itsel f armwlotzhss/aoet7al bott om pl at e may4be pressed one agaCmatP2eibeozsiher
during the last joining step (which nay be perfornmed for instance by
wel di ng) while 10 keeping the peripheral belt orthogonal to the glass front
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15 envelope.

In particular, it is preferably inclined at an angle comprised between 5
degrees and 45 degrees, preferably 30 degrees, with respect to the
peripheral plane.

As acknowledged in the prior art description, the peripheral frame may
20 be rigid while the peripheral belt may be deformable.

The first metal strip preferably has a thermal expansion coefficient
matching that of the glass front plate; this could be achieved my
realising the first metal strip out of a controlled expansion alloy, for
instance NiFe 48.

25 Given the different properties demanded to the two strips, the first
metal strip is preferably thicker than the second metal strip.

Advantageously the sides of the first and second metal strips
corresponding to the outer side of the resulting vacuum-tight envelope
may be aligned during the step of joining edge to edge the first and

30 second metal strips, in order to manufacture a vacuum-panel with a
smooth outer surface.



Advant ageously, before joining the netal bottomplate to the peripheral
frame, the perineter of said netal bottomplate may be fornmed in order to
det er m newOhle1ywi3T™8ng edge inclined t&® match the inclinacCrar2ab/ovises 10

j oi ni ng edge of the peripheral frame. The term matching the inclination of
the joining edge neans that the angle forned by the plane identified by the
peripheral frame and the one identified by the bottomplate is |
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the angle of t nl(?
approximately 90 degrees.

Advantageously, the sealing step may be performed by a thermal
15 process determining fusion and subsequent solidification of glass
material forming a vacuum-tight seal.

A solution to the above-mentioned technical problem is also provided by
a vacuum solar thermal panel comprising a vacuum-tight envelope
being defined by a glass front plate transparent to solar radiation, a

20 metal bottom plate, a peripheral frame joined to the metal bottom plate,
and a peripheral belt connecting said peripheral frame to the glass front
plate the peripheral frame comprising a joining edge inclined with
respect to a peripheral plane on which the peripheral belt and frame lie,
the metal bottom plate comprising a joining edge inclined with respect

25 to the metal bottom plate plane by an angle matching the angle of the
joining edge of the peripheral frame, said joining edges of the metal
bottom plate and of the peripheral frame being joined together.

Said joining edge of the peripheral frame is preferably inclined outwards
with respect to the vacuum-tight envelope, at an angle which may be
30 comprised between S5 degrees and 45 degrees, preferably 30 degrees
with respect to the peripheral plane. While the joining edge of the metal
bottom plate is inclined by an angle matching the angle of the joining



edge of the peripheral frame The peripheral franme may advant ageously
feature a first longitudinal rib, while the peripheral belt my

advant agewo2bis/doezmsur e a second | ongi budi nal rib. 5 Fur Po@mEpredianesi®ri stics
and advant ages shall be clearer fromthe detailed description, outlined
herei nafter, of a preferred but not exclusive enbodi ment of the present
finding, wwth reference to the attached figures provided for exenplifying
and non-¢dgs ef tae peripdsel frame Brjef description of the drawings 10 In the
drawi ngs: Figure 1 schematically shows a first step of the manufacturing
met hod argersémpghtealt ek esit aﬂﬂaﬁﬂégémjsl?r fdagure 2 fichemidinadinalshows a
per specti.ve v'bﬁw ﬁ]f% a_det ﬁil Ofbfgt vacuum sol ar thermab:_‘:i anel manug;rzla&tured
accor di igPt oVPHE Ha¢ nBEFBRCIRe 5P8¥eﬁfi"?ﬂ€%%‘?%%‘§/ a&&rg 3 sehehatically
shows a lohgssrdiead rdn of the detail in figure 2; Figure 4 shows an enl arged
detail of the cross-section in figure 3. Detailed description A vacuum
50185 { NRAHerP UM REGREHEN0ahA IR AIERER! ShAVINSd OBleA0ef OffBih SChe a
substantially flat g(_)X-_|I e vacuumti ght “envel ope defining a seal ed vol une
and abl edetgilgd: rdesgriptienpsprilined phessinalteihe 9f e Pachegferedrnuy a89tm t i ght
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structure andﬁgg_sm bl y other function el emeats 2_3.\/\/m.ch do not pertain to

|
the presditached YIS Praided L% Frr R R ANA P RLURI RABIRHIRPSCEnc| osed
drawi ngs. substantially rectangular in shape, and a netal bottomplate 2
of roughByief llessamtiosi abtlpadabdivishgso it. Said two plates 1, 2 are kept in a
spaced apart relationship by a peripheral frane 3 welded to the netal

bot tgm o =VITR ara@}ﬂqggy a peripheral belt 4 connecting the peripheral

Figure 1 schematically shows a first step of the manufacturing method
according to the present invention;

Figure 2 schematically shows a perspective view of a detail of a vacuum
solar thermal panel manufactured according to the method of the

15 present invention;
Figure 3 schematically shows a cross-section of the detail in figure 2;
Figure 4 shows an enlarged detail of the cross-section in figure 3.

Detailed description

A vacuum solar thermal panel according to the present invention
20 comprises a substantially flat box-like vacuum-tight envelope defining a
sealed volume and able to withstand atmospheric pressure when

evacuated.

The vacuum-tight envelope comprise heat absorbing means, a pipe, a
glass plate support structure and possibly other functional elements

25 which do not pertain to the present invention, and therefore are not
represented in the enclosed drawings.

The vacuum-tight envelope is defined by a front glass plate 1,



5 franme 3 to the glass front plate 1. The peripheral franme 3 and bel
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and 1 mm) and exhibits an elastic behaviour.

An upper edge 33 of the peripheral frame 3 pointing toward the front
glass plate 1 is welded to a corresponding lower edge 43 of the
peripheral belt 4 along a longitudinal seam L. As it may be seen in
figure 4, the outer sides of the two peripheral elements are aligned, so
that the outer surface of the vacuum-tight envelope is smooth at the
longitudinal seam L. On the inside, the surface of the envelope features
a step at the longitudinal seam L given the different thickness of the two
peripheral elements.

The opposite edge of the peripheral frame 3, which will be named
joining edge 32 in the following, is slightly inclined with respect to the
previously defined peripheral plane x. In particular, the joining edge 32
is inclined outwards with respect to the interior of the vacuum-tight
envelope, at an angle of about 30 degrees.

The joining edge 32 of the peripheral frame 3 is welded to a
corresponding joining edge 22 of the metal bottom plate 2. In fact, the
metal bottom plate 2 is flat, said peripheral joining edge 22 being
inclined with respect to a main portion of the plate. The inclination of
the joining edge 22 of the metal bottom plate 2 matches the inclination
of the joining edge 32 of the peripheral frame 3, i.e. the joining edge 22
is inclined at an angle of about 60 degrees with respect to the main
portion of the metal bottom plate 2. The term matching the inclination

edge

clined
at an
frame 3
te 2.

i nati on
nati on



30 of the joining edge 32 of the peripheral frane 3, i.e. the joining edge
22 is inclined at an angle of about 60 degrees with respect to the main
portion oVothss/aoei7al bottom plate 2. -Bhe term matchi ng Phe/EPR@kionmsis on  of
the joining edge neans that the angle forned by the plane identified by
peripheral frane 3 and the one identified by the netal bottomplate 2 is
approxi mately orthogonal. This explain why, at an angle of 30 degrees of
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of the ngy YerhdramiRiAbes andf t10 ofedUeasificiNBy RBEiRBeilaboftbalstel 2at ur es
a first Jongitudinal . rib 31,'5%32]}[,-@ rcu{?ﬁr IE Crpss-sec |(grrc1 Op({)Oérectl ng
toward tRNARRESTIHRAEY PHEARS iy REPEHDY %eagﬂaf’ha?gt‘ip POLEEIRES

peri pheraf thd prifing edge Becperdgpioerds ahabtcliient angle forstheojdnirgngdgeadi nal
rib 41, Me-circ r in - i rojecting toward the outside of
t he acu%%offit‘éﬁtmgk%e?%tggmmpﬁt%?%gg@ H?gret%é peri pheral plane x. The
vacuumti ght envel ope is manufactured according to a manufacturing step
herei n dEkemasirherad dramiendifeatures a ifiwrst lopgisndingl pbB 1 asemir deddad net al

strip 4 irﬁr&o_éé-é%%irgegroj‘étaanfg' t&lvarat @heSbhitfdd’ of stHakeatfu@might hi cker
steel sheet with a thicknéss corrprlsedragetween 0.5 and 5 nm whilée the
second s§mygiore withrggpact o the ReriRieralJHEBE Xits t hi ckness bei ng

conprised between 0.1 and 1 mn) of a controlled expansion alloy (preferably
Ni Fe al |'De 48briplasttal bedtilfsd@aniesah |secbhed Rargitudieraiatib ekhaseindciondhti ci ent
of e 20 soda-line al ass .enpl [ fr | .af s first
ot epOor Pha RaRUIATtr | RO SeRHoY oReaty e, ShERge of i sRidudmstighE,

wel ded egigeclopeenige reisphct tretBe eripmenadiplaneip 4' in order to forma
pre-wel ded bi-netal strip, i.e. the upper edge 33 of the peripheral frane 3

is in |ifgewe|geguil-tizHihechouRipeedqs 4z phutdt@upedi PA&Eadikg! ttd. 25
Preferably said operatlorhls,pe forr%d by arc welding at a speed of at
| east 0. FaRHartwilpgisteBrhgreia dessringdect r on- beam wel ding at a speed of 5 m

per mnute. Said welding step is preferably carried out taking care of
al i gni ngPtdiamindsly, sar fisstesndtal estripe3s atidace secbatl wid¢tal esteripp udl layef ace

oo aS ohffidta; e GRYHE0A SRR'SId LaREn SRR SRALIRL: Lok Lhist waRe 3O

a thickness comprised between 0.5 and 5 mm, while the second strip 4’

is taken from a thinner sheet (its thickness being comprised between

0.1 and 1 mm) of a controlled expansion alloy (preferably NiFe alloy 48)

having substantially the same thermal expansion coefficient of the
20 soda-lime glass employed for the glass front plate 1.

In a first step of the manufacturing method, the first metal strip 3’ is in
line welded edge to edge with the second metal strip 4’ in order to form
a pre-welded bi-metal strip, i.e. the upper edge 33 of the peripheral
frame 3 is in line welded with the lower edge 43 of the peripheral belt 4.
25 Preferably said operation is performed by arc welding at a speed of at
least 0.5 m per minute or laser and electron-beam welding at a speed of
5 m per minute. Said welding step is preferably carried out taking care
of aligning the outer surfaces (i.e. the surfaces that will eventually face
the outside of the resulting vacuum-tight envelope) of the first and
30 second metal strips 3’, 4.

The two opposite ends of the resulting bi-metal strip are then joined



t oget her and wel ded along a transverse seamz, in order to forma cl osed

| oop. In a second step, the |looped bi-netal stripis formed in the desired
r ect angulwio 29ts#pe378hr ough known net at ¥ or mi ng t echni quePCTIAR2GOMRSA3 5 St ep,
the first netal strip 3" is shaped in the formof the peripheral frane 3
descri bed above, while the second netal strip 4' takes the shape of the
peripheral belt 4. In particular, the joining edge 32 of the peripheral
frame 3 togebber angk welded plong afsansyeiseasrAiife IfYy Prqerioyiormr gneglosed

longi tudigag). ribs 31, 41 are obtained. 10 After the welding step, the
resulting peripheral belt 4 is attached to the inner side of the gl ass

front plate 1, at .a short, distange,from the out.er .peri meter, of e plate.

I n such 131 satesﬁfoﬁdvﬁg%nil?? glﬁf)pﬁﬁapg%ttagl SEHAI1S, rﬂeg‘étnaitﬂgdd%%rggknom
manner . tattpagtiaukhapet therovugtukmowirg metsd dbrming sethnigde yln svgh aeat i ng
det er=m nj fusi b ent : [ fi-fi [ f 0 ial; the
fuse gI%fs%%’ ngfée?fl}g .%?rgwlbé&ggr? 6%%%%%?5&5% of%?nglozg. g?é%%e{@lﬁﬂagr el se
a di f f erleame 3 tdeparebecl abawsanwlillee thehseprnd neresal oitrip rectadifgulthe st eel
pl ate isshept JrivHRUBBriRlehl beitiNIni pPaidaar! thohbriingt E@gdBBbf kREL OM

plate 2 wth the [nclined joinjng edge 22. 2Q Al tEer nel , conponent s

|i ke heaPCHBEEFa ft{&“&ﬁegﬁ,lj’%{“pi ity lg}aiwﬁs‘}lafleﬁ%‘gﬁ 5L AN EFPAnd al |
ot her f ulogigindinadiréhe sl s Mhachobained. pertain to the present invention are
then attached to the netal bottom plate 2. In a final step, the joining

d 22 f the,.metal b t ' 3
or o319, SALEP e EEME Hepl WhENTSRAARE Sorffiefl Bou 4% BRI B hpa
st ruct uriergdr side ohtheglasyfrornpldtepk, atiavshosl distansedrome taesuttebed
finding gﬁﬁi{rgegeﬁlbmﬁfé Ef%ttﬁp THUSREIRUS syl £ iRt anStigRE A4 Fhbl-sd a man

skilled art wt e aimof neeting the %@S I'bl e and sp cifiﬁ
requi r enkhti§ abtained in|a KHOwR AANDRE Bb PecHERIaN theovact Bk ightigra
i nventi opl ags dRrhmedl by 1dkalf BkhawendettahiBing fusion and subsequent

15 solidification of glass material; the fused glass material may be part of
the glass front plate 1 itself or else a different frit maternal.

Meanwhile, the perimeter of a rectangular steel plate is bent through
metal forming in order to obtain the metal bottom plate 2 with the
inclined joining edge 22.

20 All other panel components like heat absorbing means, a pipe, a glass
plate support structure and all other functional elements which do not
pertain to the present invention are then attached to the metal bottom
plate 2.

In a final step, the joining edges 22, 32 of the metal bottom plate 2 and
25 of the peripheral frame 3 are pressed one against the other and welded
in order to complete the structure of the vacuum-tight envelope.

Obviously, the afore-described finding may be subjected to numerous

modifications and variants - by a man skilled in the art with the aim of

meeting the possible and specific requirements - all falling within the
30 scope of protection of the invention as defined by the following claims.



WD 2013/ 004378- 10 - PCT/ EP2012/ 002813 CLAIMS 1. Method for manufacturing a
vacuumti ght envel ope for a vacuum sol ar thermal panel, said vacuumti ght
envel ope woeintp/efBned by a gl ass froh® -pl ate (1) transpar@Ereoi2o0280$ ar

radi ation, a nmetal bottomplate 5 (2), a peripheral frane (3) joined to the
nmetal bottomplate (2), and a peripheral belt (4) connecting said
peripheral frame (3) to the glass front plate (1); said nethod conprising
the foll ow ng steps: j 0i ni ng edg:e to edge a first metal strip (3') to a
second nmetal strip (4") in order t a bi-nmetal strip, and then joining
toget her the opposite 10 ends of said bi-netal strip in order to forma

cl osed | pop; Methed fsairﬁlahuifmmglﬁg@pyaéoumn@aaéﬂvélbpetfom ahcatmmp (3')

to th h | 3 d d t I th
ot phor siSh offera ‘Wl Sl e R (ARSI pRidePaétndd) B 0al e
free edgglash fromt pﬁaqﬁe(rh) ghanspatmsit tq 49>1aroradlatlg>lnasas rriertahtboptcanepl(aI?
aft eg quo eralpe# g@leﬁlaﬁ %%@ @I@ﬁ@é tol hd Jﬁgta{lhﬁoﬁ%h? 199& mn #hatg (2) to

t he per hod accor to clal erejn during

the for nPeIPEEEY Pelé (Fhsannpagngreddaerfarberalpis Héﬁr(:ﬂhfé’r lasselreny i s

i ncl i nedppité 1), &3R@ Ghe o ot PESinhai@ ol Wity 6dps:on Whi Ch the peripheral
bel t (4sjpandmfrrame (3) I|e in orcllﬂlt;aér‘| to deflﬁgaﬁ?pm ning edge (32); the

t hod t b I d
ot or mi rioJSimioE irieG BHERER 2 PFherrALAtED Fok b & RECTRRIRL S The.
j oi ni ng mﬁgedc(rBﬂ) fmfmtahbmaetqiha]rm dndrhef3joinime tesgeheosftheoopposite he
1oL 3, DOLAACLR A L Fheldl 4 RPOPAL! OGSAN LRI (1%1)5436' ng perforned after

t he "seal i'ng sal ol nin ol nin edge (22) of the
nmet al bottomplate(2) belngjomedtothefmlnln e( éof t he
peri pheralafterasaiq gpining stephdarmees spisy first cms Whd? ¢i Mteatle oi ni ng

edge (32edipheral frame (3) and said second metal strip (4’) 1nto the peripheral
belt (4);

- after said joining and forming steps, sealing the free edge of the
15 peripheral belt (4) to the glass front plate (1);

- after said joining and forming steps, joining the metal bottom plate (2)
to the peripheral frame (3).

2. Method according to claim 1, wherein during the forming step the
resulting free edge of the peripheral frame (3) is inclined with respect to

20 a peripheral plane (x), on which the peripheral belt (4) and frame (3) lie,
in order to define a joining edge (32); the method comprising a step of
forming the metal bottom plate (2), in order to determine a joining edge
(22) inclined to match the inclination of the joining edge (32) of the
peripheral frame (3); the step of joining the metal bottom plate (2) to the

25 peripheral frame (3) being performed after the sealing step, during said
joining step the joining edge (22) of the metal bottom plate (2) being
joined to the joining edge (32) of the peripheral frame (3).

3. Method according to claim 2, wherein said joining edge (32) is
inclined outwards with respect to the resulting vacuum-tight envelope.



I nclined outwards with respect to the resulting vacuumtight envel ope. WO
2013/ 004378- 11 -PCT/EP2012/002813 4. Method according to claim3, wherein
sai d j oi nvogoe®e37632) is inclined atlhn angl e conpri segchatreenoisisiegr ees
and 45 degrees with respect to the peripheral plane (x). 5. Met hod
according to one of the previous claims, wherein the 5 peripheral franme (3)
is rigid and the peripheral belt (4) is deformable. 6. Method according to
one of the prMetbod a¢eandingvisecidim the whersin rsaid) jaining ¢deg (Adh ia

thermal expaRel 9P agpshglébsm H@é&méwetenas Rgrkbs Mass degptephate (1).

7. Method according to_ claim®6, wherein the flrst metal strip (3') is 10
made outreépeﬁté‘ér‘i’t’lﬁd?qréléih@?ddﬂ%r(xbl loy. 8. Method according to one of
the previous clains, wherein the first netal strip (3') is thicker than the

second )niet al Mkiﬂil@((ij(éa)ordlh% $0 dese 0bf tthe f;:ireeitowd:laiengndvhetah shei ps
COryespo, n t h
bnvePoptP AP hETA FHRE deingi pha R P Bhet IAFRAY g AdraBiabieLt 10 (1

and second netal strips (3', 4') 9. Method according to one of the
previ ousbel a|Mg:thqﬂegQ§qomdmg to one of the previous claims, wherein the first

metal strip (3) has a thermal expansion coefficient matching that of the

glass front plate (1).

7. Method according to claim 6, wherein the first metal strip (3’) is
10 made out of a controlled expansion alloy.

8. Method according to one of the previous claims, wherein the first

metal strip (3’) is thicker than the second metal strip (4’), the sides of

the first and second metal strips (3°, 4’) corresponding to the outer side

of the resulting vacuum-tight envelope being aligned during the step of
15 joining edge to edge the first and second metal strips (3, 4’).

9. Method according to one of the previous claims, wherein the
forming step comprises a step of shaping a first longitudinal rib (31) in
the peripheral frame (3).

10. Method according to one of the previous claims, wherein the
20 forming step comprises a step of shaping a second longitudinal rib (41)
in the peripheral belt (4).

11. Method according to one of the previous claims, wherein the

sealing step is performed by a thermal process determining fusion and

subsequent solidification of glass material forming a vacuum-tight seal
25 (11).

12. Vacuum solar thermal panel comprising a vacuum-tight envelope
being defined by a glass front plate (1) transparent to solar radiation, a
metal bottom plate (2), a peripheral frame (3) joined to the metal bottom
plate (2), and a peripheral belt (4) connecting said peripheral frame (3)
30 to the glass front plate (1), characterised in that said peripheral frame



formng step conprises a step of shaping a first longitudinal rib (31) in
the peripheral frame (3). 10. Method according to one of the previous
cl ai ns, wwWNereinosite 20 forni ng step cbRAprises a step of pemapRog/oessecond

| ongitudinal rib (41) in the peripheral belt (4). 11. Method according to
one of the previous clains, wherein the sealing step is perfornmed by a

t her mal rocess determ ni ng fusion and subsequent solidification of glass

mat er i al (3) dpfPAged ot el Iirghmefed stopy (30) andisaidvaeriphesal Belt Harifal
panel cofgpiied Bt df WasetsRd nddial ¥tvip) @De shed MastetdtaedtHy (ejgé@é%aﬁdont

late (1) traps nt to . radiat bot t
Berl pht(ar ﬁg t@S)Stflcﬂ h‘z’lj 6n$H8{r?'Féi g?:lgsaiio[ ?tirg‘bllﬁtcércfef) & i‘ﬁ‘a“a ptelrl pher al
belt (4) rrté@ﬂhetlhpﬂgnﬁﬁnd pleat nher perifptreral (fﬁe)m&O(&)ocohq)mmsi jcunmnngpl ate

h hat
PCrPematis huoh taeldsd NS LA | ar bEHpHRIP pldfe R M e che
peri pher1a¢r1phbral( lb)eltl §4)f ambdrame 63) bleselmhcth@em(tt%tbbttom plateald first
met al &%r%p?%e)s Q'}guﬁﬁgq?&%@@) ffﬁf‘lﬁ{eds RR;IUIE) r@:éﬁectb?é Qﬁel &%@ﬁldbg%‘?nt o edge

in order orm a I n that erj pheral 023
conpr i seBlaiejRIRRENEY R ENE GB‘Z‘)ach{ﬂg tes pels ‘P%%‘éd?lr{léigae%%‘?l gﬁé pl ane
(x) on V\mereh ep8rl fr&fﬂﬁéqB) b@hﬁ J(o‘ﬂrl)urﬂg’lédéé@mm,(g)z of @heameé tahBotieinal

bot t mplllea(S T&ﬂé{‘éo sesa ﬂﬁgiﬁgg)e‘ﬂw&) Lng ned V\nthrespect to the
met é i %p epf)?p B' BSF- t he j oi ning edge
(32) of the peripheral frame (3), said joining edges (22 32) of the netal
bot t om 103 pl aVacy@m an&hmthtﬂmab@aqﬁieacajorﬂrmo (Ciaurbelﬂl,gv&jhﬂmed Sm@et her.

13. Vacg,)% . ng 8et Rggjﬂ?é lﬂéﬂgéda&&ﬁﬁgfc{@“ﬁ&l %éft»ﬁatlgo thBeF £ RtgH 0 Ni Ng

edge (3 outwards wth respect to e vacuumti ght envel ope at

an angl eceuHpPE Sdcapamngle ranpegedeberruS degficsssand it degpeet Witht he

peri pherglg E@'ﬁ@thé)perilﬁhéfhl plageys sol ar thermal panel according to one of
clainms 12- wherei'n the peripheral frane (3) features a first

| onqgi_tudinal rib cuym sol r t her,mal ,panel r.di n one of
of it “ThA%, Vapahin st et riAlpaRel ad-ofaiy (B oRe S eRiRNa 413
| ongi t udihateini thd péyipheral frame (3) features a first 10ng1tud1na1 rib (31).

15. Vacuum solar thermal panel according to one of claims 12-14,
wherein the peripheral belt (4) features a second longitudinal rib (41).



