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(54) Title: FRAMING SYSTEM FOR FLAT PLATE PANELS

(57) Abstract: The invention concerns a framing system for photovoltaic modules, comprising a photovoltaic laminate and a frame
surrounding the photovoltaic laminate on at least one of its edges. The frame comprises a first frame element (11) which is secured
to the edge/s of the photovoltaic module (30) and a second frame element (12). The first frame element (11) comprises first integral
=~ attachment means and the second frame element (12) comprises second integral attachment means which attachment means allow
the first frame element (11) and the second frame element (12) to be attached to each other in a snap-fit way. The invention also
concerns a method for attaching a frame to a photovoltaic module (30) in which method the first frame element (11) being attached
to at least one edge of the photovoltaic module (30), the second frame element (12) being attached to the first frame element (11) so
that it extends essentially over the entire length of the first frame element (11) at the edge it is being secured to in a snap-fit way, and
the framed photovoltaic module (30) being inserted into a mounting element (50) for the photovoltaic module (30).
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Framing system for flat plate panels

The invention relates to a framing system for photovoltaic modules, comprising a
photovoltaic laminate and a frame surrounding the photovoltaic laminate on at least

one of its edges.

The invention also relates to a method for attaching a frame to a photovoltaic

module.

A photovoltaic module or a PV module consists of a photovoltaic laminate and a
frame. PV laminate typically comprises a transparent front cover made of glass or
plastic, an encapsulation layer, photovoltaic cells made of semiconductor material, a
second encapsulation layer and a back protection layer made of glass, metal or
plastic. The frame protects the edges of the PV laminate and in prior art PV modules
also makes the structure of the PV module rigid. Shape of the PV modules is usually

quadrangular, preferably rectangular.

It is known from the prior art that PV laminates are framed using a profile structure
for protecting the laminate e.g. against wind loads and for providing a rigid structure
e.g. for attachment to a roof, wall, or another mounting surface. Usually the PV
module is attached to a separate mounting part, which is then attached to a roof or a
wall of a building or to another structure. Mounting systems for frameless laminates
are described in EP 5025225 and DE 4014200. In US 5571338 a frame structure
consisting of several parts is represented. In US 5740996 a multiple structure
mounting system comprising a snap-fit attachment means for attaching the parts

together is represented.

Typically the PV modules are framed with a profile, which surrounds the module on
all four edges. The ends of the profile pieces are cut in each end into 45 degrees

angle and the four pieces are then connected together with an edge piece or screws.
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Profile pieces can also be cut straight and connected with screws together. In this
case two types of profiles can be used and some machining is needed possibly in the
end of the profiles. The function of the frame is to give edge protection to the PV
glass laminate and also to give the necessary strength to the module to withstand

transportation, handling and also the normal wind loads, storms and snow loads.

The disadvantage of these types of profile system is that in order to obtain strong
enough structure with standard glass-tedlar PV modules the profile has to be thick
enough, which adds depth to the module. In order to make the corner connection of
the frame easily, the thickness of the profile has to be same on all edges or some
machining is needed otherwise. This restricts the usability of the PV module in such
mounting structures which are intended to be visually slim and flat. This feature is
useful especially in BIPV applications (Building Integrated Photovoltaic), where PV
modules are integrated in the building envelope. Another disadvantage of the prior
art frame structure is that once the module has been framed the mounting options
will be limited. Therefore it is expensive to add other features afterwards to the
ready-made module. The module could be left without a frame in the manufacturing
phase and framed when the usage of the module is known. This however is
disadvantageous in the storage phase because frameless laminates need more care in

storage and handling than framed PV modules.

The object of the present invention is to provide a novel framing system and method

for photovoltaic laminates which solves the above mentioned problems.

It is a particular object of the present invention to provide a framing system for
photovoltaic laminates in which the final rigidity of the frame is achieved by

inserting another frame element.

It is a further particular object of the present invention to provide a framing system

for photovoltaic laminates which has various mounting options.
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It is a still further object of the present invention to provide a framing system for

photovoltaic laminates which is easy to install.

In view of achieving the objectives stated above and those that will come out later,
the system according to the invention is mainly characterized in that the frame
comprises a first frame element secured to the edge/s of the photovoltaic module and
a second frame element and that the first frame element comprises first integral
attachment means and that the second frame element comprises second integral
attachment means which first integral attachment means and second integral
attachment means allow the first frame element and the second frame element be

attached to each other in a snap-fit way.

The method according to the invention is mainly characterized in that it comprises

the steps of:

- attaching the first frame element of the frame to at least one edge of the

photovoltaic module,

- attaching the second frame element of the frame so that it extends essentially
over the entire length of the first frame element at the edge it is being secured to

in a snap-fit way, and

- inserting the photovoltaic module with the frame into a mounting element for the

photovoltaic module.

According to the invention a PV laminate is framed at the manufacturing phase with
a slim edge profile or a first frame element, which preferably surrounds the laminate
in all four edges. The purpose of the first frame element is not to give the strength
required at the final installation but only to protect the edges of the PV laminate from
damage, moisture or contaminants. The strength is conferred by a second frame

element, which is attached at the manufacturing or installation site by pressing it to
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the backside of the first frame element essentially over its entire length. The second
frame element is provided with flexible wings which fit to the corresponding
counterparts in the edge profile. The edge profile and the second frame element are
then attached to each other in a snap-fit way. A snap-fit assembly is an integral
locking assembly between two parts where no other fastening means are needed.
Parts to be secured to each other in a snap-fit way comprise locking means which
provide the final attachment between the parts through their elastic deflection and

recovery.

The second frame element makes the frame of the PV laminate strong and rigid and
has other useful features as well. The second frame element is preferably provided
with bolt grooves and sealing gasket grooves. The second frame element is
preferably designed in such a way that several profile parts can be stacked on top of
each other. This makes it possible to add more strength or thickness to the module if

needed.

The flexible wings of the second profile are designed so that the slim profile frame
and the second profile can be releasably detached from each other and changed to

another type of a profile or a frame element if needed.

The framing system according to the invention makes it possible to choose which
edges of the PV laminate are supplied with a strengthening profile and which are not,
depending on the installation requirements. The required strength in the chosen

edges is thus achieved with the second frame element.

The framing system according to the invention is very advantageous when mounting
the PV module e.g. in a BIPV application as shown in Fig. 5. In Fig. 5 the module is
slid into a horizontal mounting profile. The advantage of the use of the slim edge
profile is that the horizontal profile of the mounting system can also be of smaller
size. This reduces costs and keeps the distance of the module small from the

mounting surface. Forces on the mounting screws or other attachment means secured
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to the mounting surface decrease and therefore smallér screws can be used.
However, the slim frame does not give high enough wind load resistance and the
required strength is achieved by attaching the second profile on the backside of the
long edges of the PV module. The additional depth of the module caused by the
strengthening part of the frame does not increase the total mounting structure depth
because it fits in the space behind the PV module needed for the mounting profile.
According to the invention the module does not have to be supported on all four
edges by the mounting support system. The mounting method according to the
invention makes the installation and maintenance fast and easy. The module can be
easily removed by lifting it up, tilting it and taking it out, without touching the other

modules.

In the following, the invention will be described in detail with reference to the
figures in the accompanying drawing, the invention being, however, by no means

strictly confined to the details of said embodiments or variations.

Figure 1A is a cross-section illustration of a first frame element and a second frame

element of the framing system according to the invention.

Figure 1B and 1C are cross-section illustrations showing the first frame element
connected to the second frame element which is connected to another second frame

element of the framing system.

Figure 2 is a cross-section illustration of the framing system according to the

invention showing two PV modules installed next to each other.

Figure 3 is a cross-section illustration of a PV module attached to a mounting

element.

Figure 4 is a side view of the PV module installation showing the second part of the
framing system supporting the vertical side of the PV module.



WO 01/03206 PCT/F100/00601

10

15

20

25

30

Figure 5 shows an example of mounting PV modules to a wall.

Figure 1A shows the cross-section of the slim profile of the first frame element 11
and the second frame element 12 of the framing system 10 according to the
invention. The first frame element 11 is preferably a partial U-shaped piece
comprising a groove 13, into which a PV laminate is mounted, and attachment lugs
14a; and 14a, for a snap-fit attachment to the second frame element 12. A PV
laminate is preferably framed on all of its sides by the first frame elements 11.

However, if needed, some of the edges can be left without framing.

The second frame element 12 is a profile structure which comprises a body section
120 which extends to flexible wings 15a;, 15a;. The flexible wings 15a;, 15a, have
snap-fit attachment means 16a; and 16a,, respectively, acting as counterparts for the
attachment lugs 14a, and 14a, of the first frame element 11. The body section 120 is
provided with lugs 140a; and 140a; acting as counterparts for attachment means16a,
and 16a; thus enabling a snap-fit attachment between two second frame elements 12
stacked on each other. The body section 120 is preferably U-shaped serving as a

bolt base for an optional bolt installation of the PV module.

The snap-fit attachment lugs 14a; and 14a, are preferably symmetrical as well as the
snap-fit attachment means16a; and 16a;, so that two second parts can be attached to
each other in a way shown in Fig. 1B or 1C. The second frame element 12 has
preferably an extension 150 which is provided with a groove 17 suitable e.g. for
attaching a sealing gasket to make the PV module installation leakproof. The
extension 150 can be attached to the wings 15a, and/or 15a, and/or to the body

section 120.

The second frame element 12 is made of a homogeneous material such as aluminium
or a non-homogeneous material such as fiberglass. The second frame element 12

can also be made of two or more different materials e.g. so that the flexible wings
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15a,, 15a; are of a less rigid material than the other structures of the second frame
element 12. Flexible wings 15a;, 15a; are in any case integral parts of the second

frame element 12.

Figure 2 shows a cross-section C-C marked in Fig. 5 of the framing system
according to the invention. Fig. 2 shows two PV modules 30 installed next to each
other. In this embodiment first frame elements 11 of the PV modules 30 are
separated from each other by a sealing gasket 40 which prevents the structures
behind the modules from moisture or dirt. The sealing gasket 40 is attached into a
groove 17 in the second frame element 12 of the framing system 10. The first
frame element 11 also has groove 19 in this embodiment for an optional sealing
gasket installation. Groove 19 may have other functions as well like serving as a

base for screw heads.

Figure 3 shows another preferable embodiment of the framing system according to
the invention. In Fig. 3 shown is a cross-section A-A marked in Fig. 5 illustrating a
PV module 30 attached to a mounting element 50. The first frame element 11 is
supported by a mounting element 50 at two of its ends. The second frame element 12
is not needed in those edges of the PV module 30 that are against the mounting

element 50, which in this case gives the strength needed for those edges.

Figure 4 shows a side view B marked in Fig. 5 of the PV module installation. Fig. 4
shows the second part 12 of tﬁe framing system 10 supporting the side of the PV
module 30. The second frame element 12 comprises one uniform profile piece which
is preferably installed at the vertical side of the PV module 30 and it covers
essentially the total length of the PV module 30. However, the second frame element
12 can be slightly shorter than the first frame element 11 due to the space needed by
the mounting element 50 at the ends of the first frame element 11 as shown in Fig. 4.
This does not essentially effect the strength of the structure. The vertical side of the
PV module 30 can be either the long or the short side of the module depending on

the way the module is to be mounted.
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Figure 5 shows an example of PV modules mounted to a wall 62. The mounting
system comprises horizontal mounting profiles 60 attached to vertical support bars
61 or to the wall 62. The PV modules 30 provided with the framing profile 10
according to the invention is slid into grooves in the mounting profiles 60. An air

gap 63 is formed between the PV modules 30 and the wall 62.

In the following, the patent claims will be given, and various details of the invention
may show variation within the scope of the inventive idea defined in the patent

claims and differ from the details disclosed above for the sake of example only.
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Patent claims

1. A framing system for photovoltaic modules, comprising a photovoltaic laminate
and a frame surrounding the photovoltaic laminate on at least one of its edges,

5 characterized in that the frame (10) comprises a first frame element (11)
secured to the edge/s of the photovoltaic module (30) and a second frame
element (12) and that the first frame element (11) comprises first integral
attachment means and that the second frame element (12) comprises second
integral attachment means which first integral attachment means and second

10 integral attachment means allow the first frame element (11) and the second

frame element (12) be attached to each other in a snap-fit way.

2. A framing system for photovoltaic modules according to claim 1, characterized
in that the first frame element (11) and the second frame element (12) of the

15 frame (10) of the photovoltaic module (30) are profile structures.

3. A framing system for photovoltaic modules according to claim 1 or 2,
characterized in that the second frame element (12) of the frame (10) is
extended essentially over the entire length of the first frame element (11) at the

20 edge it is being secured to thus providing required strength to the frame (10).

4. A framing system for photovoltaic modules according to any of claims 1-3,
characterized in that the first frame element (11) of the frame (10) of the
photovoltaic module (30) comprises attachment lugs (14a;, 14a;) for attaching

25 the first frame element (11) in a snap-fit way to the second frame element (12) or

to another profile or structure.

5. A framing system for photovoltaic modules according to any of claims 1-4,
characterized in that said second frame element (12) comprises a body section

30 (120), flexible wings (15a;, 15a,) and attachment lugs (140a;, 140a;).
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12.

10

A framing system for photovoltaic modules according to any of claims 1-5,
characterized in that said second frame element (12) comprises attachment
means (16a;, 16a,) for attaching the second frame element (12) to the attachment
lugs (14a,, 14a,) of said first frame element (11) or to another second frame

element (12) in a snap-fit way.

A framing system for photovoltaic modules according to any of claims 1-6,
characterized in that the attachment lugs (14a;, 14a,) of the first frame element
(11) are releasably attached to the attachment means (16a;, 16a;) of said second

frame element (12).

A framing system for photovoltaic modules according to any of claims 1-7,
characterized in that the thickness of the flexible wings (15a;, 15a;) is
structured in a way that they are flexible for the snap-fit attachment.

A framing system for photovoltaic modules according to any of claims 1-8,
characterized in that the second frame element (12) comprises a groove (17) for

attaching a sealing gasket (40) to make the PV module installation leakproof.

A framing system for photovoltaic modules according to any of claims 1-9,
characterized in that the first frame element (11) comprises a groove (19) for

attaching a sealing gasket (40).

A framing system for photovoltaic modules according to any of claims 1-10,
characterized in that groove (17; 19) is arranged to serve as a base for screw

heads.

A framing system for photovoltaic modules according to any of claims 1-11,
characterized in that the body section (120) of the second frame element (12) is

arranged to serve as a bolt base.
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A framing system for photovoltaic modules according to any of claims 1-12,
characterized in that the second frame element (12) is constructed of

homogeneous material, such as aluminium.

A framing system for photovoltaic modules according to any of claims 1-13,
characterized in that the second frame element (12) is constructed of non-

homogeneous material, such as fiberglass.

A framing system for photovoltaic modules according to any of claims 1-14,
characterized in that the second frame element (12) is constructed of two or

more materials.

A method for attaching a frame to a photovoltaic module, characterized in that

it comprises the steps of:

attaching the first frame element (11) of the frame (10) to at least one edge of the
photovoltaic module (30),

attaching the second frame element (12) of the frame (10) so that it extends
essentially over the entire length of the first frame element (11) at the edge it is

being secured to in a snap-fit way, and

inserting the photovoltaic module (30) with the frame (10) into a mounting

element (50) for the photovoltaic module (30).

A method according to claim 16, characterized in the first frame element (11)
of the frame (10) being attached to the photovoltaic module (30) at the

manufacturing plant of the photovoltaic modules.
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18. A method according to claim 16 or 17, characterized in the second frame

element (12) of the frame (10) being attached to the first frame element (11) of

the frame (10) at the manufacturing plant of the photovoltaic modules.

5 19. A method according to claim 16 or 17, characterized in the second frame

element (12) of the frame (10) being inserted to the first frame element (11) of

the frame (10) of the photovoltaic module at the installation site.
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