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Description A Photovoltaic Mdule or Panel with a

Ceram c Support Slab. Technical Field The invention
woebmies6t 0 a photovol tai c nodul e or panel. | NPCESPOINT@0306

to the need to diversify sources of energy production,

dictated by concerns related to exhaustion of present

sources as well as the proven climte-altering

properties of fossil fuels, in recent decades there

has been a progressive devel opnment of photovoltaic

technol ogy. Background Art Various technol ogies are

known for photovoltaic gj the nost frequently

present on the market, =t#an pomflxl; their cheapness and
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cells are constituted by sheets made of a

sem conductor nmaterial, alnost always silicon,
specially doped with atons belonging to the Il or the
V group in the periodic table of elenents, making a
p-n junction. The sheets are treated with an
anti-reflection coating on the surface exposed to the

Technical Higlght (the n layer) in order to reduce |oss of
erforrran e to sol f
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In response to the need to diversify sources of energy production, dictated by
concerns related to exhaustion of present sources as well as the proven
climate-altering properties of fossil fuels, in recent decades there has been a
progressive development of photovoltaic technology.

Background Art

Various technologies are known for photovoltaic modules: the most
frequently present on the market, thanks to their cheapness and relative
reliability, are modules constituted by cells made of mono- or poly-crystalline
materials.

These cells are constituted by sheets made of a semiconductor material,

-almost always silicon, specially doped with atoms belonging to the III or the

V group in the periodic table of elements, making a p-n junction. The sheets
are treated with an anti-reflection coating on the surface exposed to the solar
light (the n layer) in order to reduce loss of performance due to solar energy
reflection 6n the part of the silicon.

The cells are generally used in combination; in these cases an electrically
interconnected lattice of cells is realised, defining the photo-active surface of
the module.

The module comprises various superposed layers, the cell lattice being only

one of these.
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The cells are generally used in conbination; in these

cases an electrically interconnected |lattice of cells
woO00saaticsed, defining the photo-active surfacecofiTion®000306

nodul e. The nodul e conpri ses vari ous super posed

| ayers, the cell lattice being only one of

these.Primarily the cells nust be insul ated between

two layers of a dielectric2vaterial in order to ensure

correct functioning. Generally sheets of sealing resin

are used, in nost cases EVA (ethyl-vinyl acetate). In
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wel | as ensuri ng. mechani cal protection of the devyice

be theesitle wirichasIpredisposed ito beyexpasedriosysdat light. 1 Hee domnt ggrt of
latfice, there is a posterior closure havi inl
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well HnRfingatiebNanical protection of the device cells.

Finally, posteriorly with respect to the sealed lattice, there is a posterior

closure having mainly device supporting functions. The material used in

making the posterior closure must satisfy the obvious need for economy,

mechanical resistance and low coefficient of thermal dilation, and possibly

should also be an electrical insulator. Further, the material must be easily

~ available in large-size slabs. Materials commonly used in the prior art for the

. production of the posterior closure are tempered glass, coloured er not, and

polyvinylfluoride (PVF, commercially known as Tedlar®).

~ However, considering the transparency of EVA resins and the possible

presence of non-covered spaces among the cells making up the lattice or
beyond the perimeter thereof, the posterior closure can be seen in the
mounted module.

In the case of glass or PVF panels, the mounted panel can be unattractive,
especially given the lack of overall aesthetic uniformity with respect to the
materials normally used for the construction of buildings.

Brief Summary of the Invention.
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avai l able in | arge-size slabs. Materials comonly used

in the prior art for the production of the posterior
wohoesusziéar e t enpered gl ass, col oured or not, BA@IT2007/000306

pol yvi nyl fl uoride (PVF, commercially known as

Tedl ar(r)). However, considering the transparency of

EVA resins and the possible presence of non-covered

spaces among the cells makidrg up the lattice or beyond

the perineter thereof, the posterior closure can be

seen in the nmounted nodule. In the case of glass or

PVE panel t ., C ' .
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to obviate the drawbacks in the prior art by providing
buildinphddsdyel t ai ¢ nodul e which has a posterior closure

that is honbgeneous when placed in a context of other
A funthice miml of the pedsient irsetion suio givegrisie so gphotovoltaicemodule

_aimof the present invention is to give rise to a

whighh dyovenioamatiastane capfignratign.cismasiieuiathn saiable for use as a

confi ation, is_ parti rly suit f
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exposure surfaces.

A further advantage of the present invention concerns its cheapness, its
mechanical and electrical resistance and the low coefficient of thermal
dilation of the posterior closure of the photovoltaic panel of the invention.

Brief Description of the Drawings.

Other characteristics and advantages of the invention will better emerge from
the detailed description that follows of a preferred embodiment of the
invention illustrated purely by way of non-limiting example in the
accompanying ﬁgurés of the drawings, in which:

Figure 1 is a perspective exploded view of the photovoltaic module of the
present invention;

Figure 2 is a schematic view of a section of a photovoltaic module according
to the present invention.

Disclosure of Invention

With reference to the figures of the drawings, 1 denotes in its entirety a
photovoltaic module according to the present invention.
The photovoltaic panel 1 comprises a plurality of photovoltaic cells 100

which are electrically interconnected to define a photo-active surface 2. The
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exposure surfaces. A further advantage of the present

i nvention concerns its cheapness, its nechanical and
wehkesiis2wal resistance and the | ow coeffi ci ent POT/1T2007/000306

thermal dilation of the posterior closure of the

phot ovol tai ¢ panel of the invention. Brief Description

of the Drawi ngs. Ot her characteristics and advant ages

of the invention will bett-dr energe fromthe detail ed
.description that follows of a preferred enbodi nent of

the invention illustrated purely by way of
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Inv nt I on; IS a schematic view of

cell B&H g hri¥ctéd RB%@VéH héél@t &mub? areAllid @(ﬂ]ﬁ&t@ll‘secommonly
present 1 nvention. D| sclosure of Invention Wth

knoweherdbomst 0 the figures of the drawi ngs, 1 denotes in
its entirety a photovoltaic nodul e according to the

The totelignoficelisrandmibbims ishdpsed betiveepanélont coyepigsieyer 3a
a plurality of photovoltaic cells 100 whic

and aback mozy@nlng Tapyes 3be m@d th%frd%ﬁ.qweal%fw I daisgontally

surface 2. eeI ect f th .
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suppbie ASHARY 2 EbpBpthnf 011 6 o of 2

The covering layers 3a, 3b are made of an insulating material, as their main
function is to electrically isolate the lattice of photovoltaic cells 100. It is,
however, also important for the covering layers 3a, 3b to seal the photovoltaic
cells in order to eliminate risks of corrosion. The layers 3a, 3b
advantageously also function as bonds with respect to the frontal covering
element 4 and the support element.

Finally, and importantly, at least the front covering layer 3a should be

 transparent in order to be permeable to the. photons, which when frontally

striking the device must encounter no obstacles to reaching the photoactive
surface 2.

To satisfy the above requirements, covering layers 3a, 3b made of inert resin
glue are advantageously used, preferably made of EVA (vinyl-ethyl acetate).
EVA is a monomer which when brought to a temperature of 150/160°C
polymerises, sealing the cell lattice internally and performing the above-cited
bonding action between the elements making up the module. EVA is
transparent after polymerisation. Polymerisation is preferably done in a
hermetic environment in order to prevent formation of air bubbles internally

of the covering layers 3a, 3b. The thickness of the covering layers 3a, 3b is in

. the preferred embodiment of about half a millimetre.
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cell being connected to the adjacent cells by netallic

connectors commonly known as ribbons. The totality of
woebdssi3zmed ri bbons is cl osed between a front cee¢eaTeg7/000306

| ayer 3a and a back covering | ayer 3b. Further, the

front covering layer 3a is frontally covered by a

frontal covering elenent 4, while the back covering

| ayer 3b is supported post®riorly by a support

el enent. The covering |ayers 3a, 3b are nade of an

insulating material, as their main function is to
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excelenntight ¢ranentiksioph dflenthickhesshofiiem fromdatk apvering element 4
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an appearance which achieves a homogeneous effect when the slab is used in
context with other commonly-used materials in the field of construction.
Further, the limited thickness of the slab means that overall the device is not
unwieldy and facilitates transport and installation. The ceramic slab 5
preferably has a thickness not greater than 3 millimetres and not less than a
millimetre and a half. The ceramic slab 5 is preferably made of vitrified

ceramic powders, realised by firing a slab-shaped body obtained by ceramic

powder pressing. At Jeast two holes 5a can be made in the ceramic slab 5 in

order to pass the electrical connections for- the panel through. - Vitrified
ceramic is an excellent material for the purpose, as it fully satisfies the
requisites of cheapness, electrical resistance to environmental conditions, as
well as having the required low coefficient of thermal dilation.

The main dimensions of the ceramic slab 5 and consequently those of the
whole photovoltaic module 1 can be even very large, resulting in an extensive
surface area of the slab. Preferably the main dimensions of the ceramic slab 5
are 3 metres in length by one metre in width.

The considerable surface obtained represents an advantage with respect to the

prior art, according to which it is normally difficult to produce panels having



pol ymeri ses, sealing the cell lattice internally and

perform ng the above-cited bondi ng acti on between the
wehersanr®4 maki ng up the nodul e. EVA i s transparPemiT2007/000306

after polynerisation. Polymerisation is preferably

done in a hernetic environnment in order to prevent

formation of air bubbles internally of the covering

| ayers 3a, 3b. The thicknesé-of the covering |ayers

3a, 3bis in the preferred enbodi nrent of about half a

mllimetre. The front covering layer 3a is frontally

. i -
largBRHRcERICHS hotGe TORIA® ERF Hadthy aClTFR clémett AAMRSE silicon
WElf?lt]otovoltaic cells 100 behind it. Cenerally the
rontal covering elenment 4 is nmade of tenpered gl ass
whi ch nust be able to ensure good nmechani ca
resi stance and excellent |ight transm ssion. The
t hi ckness of the frontal covering elenent 4 is
preferably conprised between 3.2 and 8 mllinetres.
The support elenent is advantageously constituted by a
ceramic slab 5 of limted thickness. The fact that the
slab is nade of a ceramic material gives it an
appear ance whi ch achi eves a honogeneous effect when
the slab is used in context wth other commonl y-used
materials in the field of construction. Further, the
limted thickness of the slab neans that overall the
device is not unwieldy and facilitates transport and
installation. The ceramc slab 5 preferably has a
t hi ckness not greater than 3 mllinetres and not |ess
than a millinetre and a half. The ceramic slab 5 is
preferably made of vitrified



ceram ¢ powders, realised by firing a slab-shaped body
obt ai ned by ceram c powder pressing. At |east two
woab®a3smscan be. made in the ceram c slab 5 i nPOTAE001/@0306

pass the electrical connections for the panel through.
Vitrified ceramc is an excellent material for the
purpose, as it fully satisf%es the requisites of
cheapness, electrical resistfance to environnental
conditions, as well as having the required | ow
coefficient of thermal dilation. The main di nensions

Clafthst he ceram c slab 5 and consequently those of the

—whol e photovoltaic nodule 1 can be even very | arge,
resulting in an extensive surface area of the sl ab.
Preferably the main di mensions of the ceramc slab 5
are 3 netres in length by one netre in wdth. The

consi derabl e surface obtained represents an advantage
1). &% piloi@%@é@p module (ni eymprisingacphuakity tof photevaltaic cells

(100F AREFTUR, oot 35S RS -4akS I o), e
phofhETEA% ReR 1080 it S0t Foncharding ver Ga) and
o bR R T0b7 i e 1 RSB ¥t GRC0SF} G verine
1aye|ffe(%§ b(%%{%’)frdiﬁbﬂg &dwreéd \l/yg/f%l \ggﬁpaﬁ cBbggg)gC%ﬁekﬁ 34) having a

ayeft and a”back co ayer )
mechlagtddli padteytionsirationd fof e f pRotovotiee | @dld 7160), (87 back

being frontally covered by a frontal covering el enent
covéripg hlayend3b) neeihgnposteriprigt sapportedllivgtd sopport thegnent, the
supr?gr? te(ljé/rgleilg liagin?ge; lcgregnlli%ogléb t(gie ogzclli(mited thickness. ‘
2). The photovoltaic module (1) of claim 1, wherein the ceramic slab (5) has a
thickness of 3 millimetres or less.
3). The photovoltaic module (1) of claim 2, wherein the ceramic slab (5) is of
a thickness of 1.5 millimetres or more.
4). A photovoltaic module (1) of any one of the preceding claims, wherein the
ceramic slab (5) is made of vitrified ceramic material made by firing a slab-
form product obtained by pressing ceramic powders. |
5). The photovoltaic module of claim 4, wherein the ceramic slab (5) is
obtained by pressing ceramic powders in a continuous production line.
6). The photovoltaic module (1) of claim 5, wherein the ceramic slab (5) has
main dimensions which result in a large surface area thereof.
7). photovoltaic module (1) of claim 6, wherein the main dimensions of the
ceramic slab (5) are of one metre and three metres.
8). The photovoltaic module (1) of any one of the preceding claims, wherein

the front covering layer (3a) and the back covering layer (3b) comprise an

inert resin glue.



covering layer (3b) being posteriorly supported by a
support elenent, the support elenent being a ceramc
weheds/185)40f a limted thickness. 2). The phot eeoiiTAIT000306
nmodul e (1) of claim 1, wherein the ceram c slab (5)
has a thickness of 3 mllinetres or less. 3). The
photovol taic nodule (1) of glaim2, wherein the
ceramc slab (5) is of a thickness of 1.5 mllinetres
or nore. 4). A photovoltaic nodule (1) of any one of
iﬁe preceding clains, wherein the ceramic slab (5) is
9). ‘Fhawhstoveltaic medude (djriof chaine7, akherde thy fFont &@reting layer
3 slePéﬁ£g1 roduct. obtai ned by pressing ceram c powders:
(Ba)zn %ﬂ%%\&%ﬂm&d%}f@ﬁ&@ sopipdsavmyl-ethiybicaicettbe
ceramic slab (5) is obtained by pressing ceramc
powders in a continuous production line. 6). The
photovol taic nodule (1) of claim5, wherein the
ceram c slab (5) has main dinmensions which result in a
| arge surface area thereof. 7). photovoltaic nodul e
(1) of claim6, wherein the main di nensions of the
ceramc slab (5) are of one netre and three netres.
8). The photovoltaic nodule (1) of any one of the
precedi ng clains, wherein the front covering |ayer
(3a) and the back covering |ayer (3b) conprise an
inert resin glue.9). The photovoltaic nodule (1) of
claim7, wherein the front covering |ayer (3a) and the
back covering |ayer (3b) conprise vinyl-ethylic
acet ate.



