wo 20187199752 A1 I 000000

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
01 November 2018 (01.11.2018)

(10) International Publication Number

WO 2018/199752 Al

WIPO I PCT

(51) International Patent Classification:
H02S 20/24 (2014.01) HO02S 20/10 (2014.01)

(21) International Application Number:
PCT/NL2018/050266

(22) International Filing Date:
25 April 2018 (25.04.2018)

(25) Filing Language: Dutch
(26) Publication Language: English
(30) Priority Data:

2018791 26 April 2017 (26.04.2017) NL

(71) Applicant: DURSOL B.V. [NL/NL]; Reitse Hoevenstraat
99, 5042 EC Tilburg (NL).

(72) Inventor: VAN DE SANDE, Jan Clemens Antonius; Re-
itse Hoevenstraat 99, 5042 EC Tilburg (NL).

(74) Agent: PATENTWERK B.V.; Bastiaan Hoeben, P.O. Box
1514, 5200 BN 's-Hertogenbosch (NL).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

(54) Title: ASSEMBLY, MOUNTING SYSTEM AND METHOD FOR INSTALLING SOLAR PANELS ON A BASE

(57) Abstract: The invention relates to an assembly for installing solar panels on a base, and in particular a substantially tlat base,
comprising at least two solar panels and a mounting system for coupling the solar panels to one another, wherein the solar panels, in a
position in which they are installed on the base, enclose an angle with respect to one another. The invention also relates to a mounting
system comprising a connecting element which can be subjected to compressive loads, for connecting sides of two solar panels which
face one another in the installed position and a connecting element which can be subjected to tensile loads, for limiting the angle
enclosed by the solar panels with respect to one another. The invention additionally relates to a method for installing solar panels on a
base, and in particular a substantially flat base, by means of an assembly according to the invention.

[Continued on next page]



WO 2018/199752 A1 || NI /00O OO

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IF, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report (Art. 21(3))

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))



10

15

20

25

30

35

WO 2018/199752 PCT/NL2018/050266

Assembly, mounting system and method for installing solar panels on a base

The invention relates to an assembly for installing solar panels on a base, and in
particular a substantially flat base, comprising at least two solar panels and a
mounting system for coupling the solar panels to one another. The invention also
relates to a mounting system for use with an assembly according to the invention.
In addition, the invention relates to a connecting element which can be subjected to
compressive loads, for use with a mounting system according to the invention, and
solar panels provided with a mounting system according to the invention. Finally,
the invention relates to a method for installing solar panels on a base, and in
particular a substantially flat base, by means of an assembly according to the

invention.

In the context of sustainable energy generation, the use of solar panels is subject to
enormous growth. Partly thanks to this growth, the price of solar panels is
decreasing, as a result of which installing solar panels is becoming increasingly
interesting not only in terms of sustainability but also from a cost point of view. This
reduction in costs is also changing the installation model of the solar panels.
Whereas the output achieved by the (relatively expensive) solar panels was
previously a decisive factor in the orientation of the solar panels, given the current
fall in prices, the surface area available for installation also plays a significant role.
Currently, in order to achieve a maximum vyield per euro for a certain available
surface area, maximizing the installed surface area of solar panels is usually the
most effective option. When installing on a flat base, such as a flat roof, an east-
west arrangement of the panels usually leads to the greatest installation density.
This is because, in a south-facing arrangement, which is most interesting purely in
terms of the output of the solar panels, a certain distance needs to be kept between
successive rows of panels. This is due to the shadow which a row of panels casts
on a row of panels situated behind. Choosing an east-west arrangement is

therefore increasing in popularity.

Another consequence of the price reduction of solar panels is the relative increase
in the costs for installation of the solar panels on a base suitable for this purpose. In
this case, labor costs in particular make up a growing cost component in the total
costs for installing the solar panels. It is therefore becoming increasingly interesting
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to reduce the labor costs when installing solar panels. However, known installation
methods are relatively labor-intensive. For instance, the installation of the solar
panels in known installation methods usually precedes mounting a vertical
elevation on the base, on which the solar panels can be arranged. However, the
construction of such a vertical elevation requires a considerable amount of time, not
only due to the often complex construction of the vertical elevation, but also
because the vertical elevation is usually constructed at the installation site of the
solar panels. The installation site, which is not uncommonly a site which is difficult
to access, such as a roof of a building, generally hinders a fast construction of the
vertical elevation as well as the subsequent installation of the solar panels.

It is therefore an object of the invention to facilitate and/or simplify the installation of
solar panels on a base intended for this purpose, or at least to offer an alternative
to existing mounting systems and methods.

To this end, the invention provides an assembly for installing solar panels on a
base, and in particular a substantially flat base, comprising: at least two solar
panels, each solar panel comprising an energy-converting layer and a protective
rigid top layer; and a mounting system for coupling the solar panels to one another,
wherein the solar panels, in a position in which they are installed on the base,
enclose an angle with respect to one another, comprising: a connecting element
which can be subjected to compressive loads, for connecting sides of the solar
panels which face one another in the installed position, wherein the connecting
element which can be subjected to compressive loads comprises two segments,
wherein each of the segments is provided with: a first supporting surface for
engaging with a side of a solar panel at least at the location of the rigid top layer,
and a second supporting surface facing away from the first supporting surface, for
resting against the second supporting surface of the other segment; a connecting
element which can be subjected to tensile loads, for limiting the angle enclosed by
the solar panels with respect to one another, wherein the connecting element which
can be subjected to tensile loads connects the sides of the solar panels which face
away from one another in the installed position.

Within the context of the present invention, “solar panel” should be understood to
mean a panel which converts solar energy into another form of energy. In a typical
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case, a solar panel is formed by a photovoltaic panel provided with a plurality of
photovoltaic cells, which convert solar energy into electricity. However, other panels
which convert solar energy, such as solar collectors, should also be classified
under the term “solar panel”. A solar panel is usually a level and flat panel, via an
upper side of which the energy-converting layer can be illuminated. The rigid top
layer of the solar panels is in such a case formed by a glass plate. Furthermore, a
solar panel usually has a rectangular or square peripheral edge, formed by four
sides and usually provided with edge protection. Moreover, it should be noted that
the assembly may comprise a plurality of connecting elements which can be
subjected to tensile and compressive loads, in order to be able to distribute the
forces over the plurality of connecting elements. The assembly may additionally
comprise more than two solar panels, which in that case are generally connected
by means of a plurality of connecting elements which can be subjected to tensile
and compressive loads.

By coupling the solar panels to one another in such a way that the solar panels, in
a position in which they are installed on the base, enclose an angle with respect to
one another, an east-west arrangement of the solar panels coupled to one another
is possible on a substantially flat base. To this end, the solar panels — viewed in a
position of the solar panels in which they are installed on the base — must slope
from the sides facing one another between the panels to the sides facing away
from one another between the panels, wherein the solar panels enclose an angle
with the base which is usually less than 30 degrees, preferably less than 20
degrees and more preferably approximately 10 degrees. The connecting element
which can be subjected to tensile loads of the mounting system in this case serves
to limit the angle enclosed between each of the solar panels and the base and thus
the angle enclosed by the solar panels with respect to one another. In a typical
case, the connecting element which can be subjected to tensile loads to this end
connects the sides of the solar panels which face away from one another in the
installed position, for which reason the connecting element which can be subjected
to tensile loads usually extends between said sides. The connecting element which
can be subjected to compressive loads of the mounting system serves to connect
the sides of the solar panels which face one another in the installed position and
keep them at a distance from one another. By allowing the first supporting surface
of the segments of the connecting element which can be subjected to compressive
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loads to engage at least at the location of the rigid top layer with the sides of the
solar panels which face one another in the installed position, the compressive
force, which is introduced into the connecting element which can be subjected to
compressive loads at least by the weight of the solar panels in the installed position
of the assembily, is transmitted directly to the rigid top layer of the solar panels. As
a result of the fact that the rigid top layers of the solar panels are situated in line
with the first supporting surfaces, no moment of force is introduced into the solar
panels in this case, but the rigid top layer (which is usually highly suited to being
subjected to compressive loads) is solely subjected to a compressive load. With the
assembly according to the invention, it is thus possible to make optimum use of the
inherent strength of the structure of the solar panels. As a result of this, solar
panels can be installed on a base using a minimum number of parts and a
minimum amount of material. Using a minimum amount of parts for the mounting
system not only makes the assembly according to the invention cost-effective to
produce, but also means that the assembly can be installed on a base in a very
simple manner and using a minimum number of operations, which also leads to a

saving in terms of labor costs.

In a typical case, the second supporting surfaces, in a position in which the
assembly is installed on the base, loosely bear against one another. The segments
of the connecting element which can be subjected to compressive loads are usually
separate elements which are otherwise not fixedly connected to one another or
movably connected to one another. By using the second supporting surfaces
which, in a position in which the assembly is installed on the base, bear loosely
against one another, it is possible for the segments of the connecting element
which can be subjected to compressive loads to move with respect to one another,
and in particular to rotate with respect to one another. In the event that the solar
panels, for example under the influence of an external load or due to (thermal)
expansion or contraction, rotate with respect to one another in the installed
position, thus changing the angle enclosed by the panels with respect to one
another, the second supporting surfaces will assume a new position with respect to
one another, meaning that the second supporting surfaces bearing loosely against
one another can therefore be considered to be self-aligning. The advantage of this
method of connection is that only compressive forces can be transmitted between
the second supporting surfaces bearing loosely against one another, but that no
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transfer of moment is possible via this connection, as a result of which the solar
panels are only subjected to compressive loads, and no bending moment is
introduced into the solar panels if they rotate with respect to one another in the
installed position. This is in contrast to a situation in which the second supporting
surfaces not only rest against one another but are also fixedly connected to one
another, wherein a rotation of the solar panels with respect to one another leads to
the introduction of a bending moment in both the solar panels and the connecting
element which can be subjected to compressive loads.

In an advantageous embodiment of the assembly according to the invention, the
second supporting surfaces of the segments, upon engagement of the connecting
element which can be subjected to compressive loads with the sides of the solar
panels which face one another in the installed position, are situated at least in line
with the rigid top layers of the solar panels. Due to the first and second supporting
surfaces which are situated in line with the rigid top layer of the solar panels, no
bending moment is introduced into the segments when the compressive force is
transmitted from the first supporting surfaces to the second supporting surfaces at
the location of the second supporting surfaces. It is also advantageous if the first
supporting surface and the second supporting surface of each of the segments are
connected to one another by a connecting structure which, in the installed position
of the assembly, is situated in line with the rigid top layer of the solar panel with
which the relevant segment engages. In this way, it is possible to entirely prevent
the compressive forces transmitted by the solar panels to the connecting element
which can be subjected to compressive loads from introducing a bending moment
into the segments.

In another embodiment of the assembly according to the invention, the segments
are connected to one another via a hinge, in such a way that the hinge is situated
at a distance from the second supporting surfaces. By means of the hinge, it is
possible to connect the segments to one another in such a way that they are
rotatable with respect to one another. In the event that the segments are connected
to the solar panels, it is therefore possible to rotate the solar panels with respect to
one another in the coupled position. As a result, the solar panels can be folded, for
example into a position in which the solar panels are situated substantially parallel
to one another. In such a position, the assembly takes up a minimal amount of
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space, meaning that the assembly can be transported simply and efficiently. Once
at the installation site, the assembly can then be unfolded again into an orientation
of the solar panels suitable for installation. As the hinge is situated at a distance
from the second supporting surfaces, the transmission of forces between the
segments of the connecting element which can be subjected to compressive loads
does not take place (entirely) via the hinge. The hinge can therefore be of a light-
weight configuration.

It is advantageous if the hinge is flexibly connected to the supporting surfaces. The
flexible connection can be realized by using an elastically deformable connecting
piece which connects the supporting surfaces to the hinge. The desired flexibility
may be achieved, for example, by varying the wall thickness of said connecting
piece, wherein a smaller wall thickness results in a more flexible connecting piece.
In a possible embodiment of the hinge, the segments may engage with a common
rotation shaft, extending parallel to the first supporting surface of the segments, via
a hinge leaf, wherein the hinge leaf is elastically deformable for at least a part. An
advantage of flexibly connecting the hinge to the supporting surfaces is that the
transmission of forces in the connecting element which can be subjected to
compressive loads substantially takes place only via the second supporting
surfaces. As the second supporting surfaces, in a typical case, further bear loosely
against one another, the segments of the connecting element which can be
subjected to compressive loads can also freely rotate with respect to one another to
a certain degree in the installed position of the assembly, wherein the flexible
connection to the hinge does not produce any counterforce. By using the flexible
connection, the segments are therefore self-aligning. As a result, no bending
moment will be introduced into the solar panels if the solar panels, for example
under the influence of an external load or due to (thermal) expansion or contraction,
rotate with respect to one another in the installed position, thus changing the angle
enclosed by the panels with respect to one another. In order to allow the second
supporting surfaces to adequately adjoin one another even with a varying mutual
orientation of the segments, the segments may be designed in such a way that the
contact surface of the second supporting surfaces is sufficiently large at different
orientations. In a possible embodiment, the second supporting surfaces may to this

end have a rounded form.
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In yet another variant embodiment of the assembly according to the invention, the
mounting system comprises at least two feet for supporting the solar panels on the
base, wherein each of the feet is configured to engage with another of the sides of
the solar panels which face away from one another in the installed position. By
allowing the solar panels to rest on the base via the feet, a larger contact surface
with the base can be brought about, which results in an improved support of the
assembly on the base. In an advantageous case, the feet engage with a side of a
solar panel at least at the location of the rigid top layer. The compressive forces
present in the rigid top layer can thus be transmitted directly to the feet, as a result
of which bending moments in the solar panels are prevented. Each of the feet may
also adjoin substantially the entire side of a solar panel, as a result of which the
forces transmitted to the feet are distributed over substantially the entire side of the
relevant solar panel. The formation of force concentrations in the panels at the
location of the supporting points is thus prevented.

It is possible for at least one foot to be provided with a coupling for engaging with
the connecting element which can be subjected to tensile loads. For this purpose,
the coupling may be of varying form, and may for example be formed by a retention
element, a hole provided in the foot, or fastening means of all kinds. In an
advantageous case, each of a pair of opposite feet are provided with such a
coupling. By allowing the connecting element which can be subjected to tensile
loads to engage with the feet, the load on the solar panels can be at least partially
reduced. If the feet engage with a side of a solar panel at the location of the rigid
top layer, it is also possible to ensure that the solar panels, and in particular the
rigid top layers thereof, are substantially only subjected to compressive loads.

In order to ensure adequate fixing of the assembly to the base, it is also possible
for at least one foot to be able to be coupled to the base. An additional advantage
of coupling at least one foot to the base is that the assembly, under the influence of
the wind or another, external force, detaches from the base or shifts with respect to
the base. Here, too, the coupling may be implemented in various ways. In a
possible embodiment, the foot is provided with a through-hole for passing through
fastening means, such as a screw or a bolt, by means of which the foot can be
fastened to the base. Apart from coupling to the base, at least one foot can be

coupleable to an adjacent foot. An assembly comprising a plurality of solar panels
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can thus be fastened to one another by means of the feet. The solar panels may be
coupled in both the longitudinal direction and the transverse direction, as a result of
which coupled rows of solar panels arranged one behind the other or arranged next
to one another can be formed. In a possible embodiment of the coupling, adjacent
feet may be equipped with a cutout through which a fastening element can be
passed in order to couple the feet to one another. It is also possible for two
adjacent feet to be provided with complementary fastening elements. In addition, it
is conceivable for a foot to engage with a plurality of, and in particular two adjacent
panels, wherein the foot forms the connecting element which couples the adjacent
panels to one another.

In yet another embodiment of the assembly according to the invention, the feet are
integrally connected to the sides of the solar panels which face away from one
another in the installed position. By means of an integral connection of the feet to
the sides of the solar panels which face away from one another in the installed
position, a stronger connection between the sides and the feet can be brought
about. In addition, an integral connection lends itself in particular to providing the
assembly in the coupled position ex works, which then merely needs to be installed
on the base at the place of installation. For the same reasons, the at least one
connecting element which can be subjected to compressive loads may be integrally
connected to the sides of the solar panels which face one another in the installed
position.

It is also possible for the length of the feet to be substantially equal to the length of
the sides of the solar panels which face away from one another in the installed
position. With the feet engaging with the sides of the solar panels which face away
from one another in the installed position, the feet thus extend over substantially
the entire length of said sides which face away from one another. By allowing the
length of the feet to correspond to the length of the sides of the solar panels which
face away from one another in the installed position, forces in the solar panels can
be transmitted to the feet over the entire length of the sides. This leads to a more
homogeneous distribution of the forces over the structure, as a result of which force
concentrations and thus the associated formation of cracks in or other failures of
the structure can be prevented. For the same reasons, the length of the connecting
element which can be subjected to compressive loads is chosen to be substantially
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equal to the length of the sides of the solar panels which face one another in the
installed position. In this case, the connecting element which can be subjected to
compressive loads extends, upon engagement of the sides of the solar panels
which face one another in the installed position, over substantially the entire length
of said sides which face one another.

In such a case, the connecting element which can be subjected to tensile loads is
formed by a tensioning cable. The tensioning cable may in this case be made from
a metal, and in particular (an alloy of) a stainless steel. However, it is also possible
for the tensioning cable to be made from synthetic fibers such as dyneema, kevlar,
nylon, aramid or a combination thereof in order to provide the cable with the
required tensile strength. The advantage of a tensioning cable is that it generally
can only be subjected to tensile loads, as a result of which the connecting element
which can be subjected to tensile loads can remain coupled to the assembly when
the sides of the solar panels which face away from one another in the installed
position are moved toward one another during folding. If it is not necessary to fold
the assembly or it is preferred to connect the connecting element which can be
subjected to tensile loads at the installation site of the assembly, wherein the solar
panels are already installed in the unfolded position, it is then likewise possible to
use an element such as a tie rod or profiled beam, which can also be subjected to
compressive loads, for the connecting element which can be subjected to tensile
loads.

In a possible embodiment of the assembly according to the invention, the segments
are each provided with a guide element for engaging with the guide element of the
other segment, wherein the guide element is configured, upon engagement by the
guide element of the other segment, to align the segments with one another in such
a way that the second supporting surfaces rest on one another in the installed
position of the solar panels. The guide elements thus contribute toward mutually
orienting the solar panels in such a way that the second supporting surfaces of the
segments of the connecting element which can be subjected to compressive loads
engage with one another. This facilitates the mutual positioning of the solar panels
and thus accelerates the installation process. In such a case, the guide elements
are formed by complementary, self-aligning brackets which, upon sliding two solar
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panels which are stacked on one another and already provided with the segments

away from one another, engage with one another in a preferred orientation.

In order to support the assembly centrally, the connecting element which can be
subjected to compressive loads may be provided with at least one leg for resting on
the base. Such a leg may guide an external load (such as for example snow),
which exerts a downward force on the assembly installed on the base, directly into
the base. As a result, the solar panels and the connecting element which can be
subjected to tensile loads are not subjected to any additional loads, which could
lead to failure of the structure. By using the above-mentioned leg, which transmits
at least some of the forces acting on the assembly, it is also possible to make the
connecting element which can be subjected to tensile loads more light-weight.

In order to prevent the assembly detaching from the base under the influence of the
wind or another, external force acting in an upward direction, the mounting system
may be provided with ballast for exerting a downward force on the connecting
element which can be subjected to compressive loads. In such a case, the ballast
may be fastened to the assembly in a central position, for example using a
retention element which is suitable for the purpose. It is also possible for the ballast
to be integrated into a part of the assembly, such as into a central part of the
connecting element which can be subjected to compressive loads.

Another way in which it is possible to prevent the assembly detaching from the
base under the influence of the wind is by providing the connecting element which
can be subjected to compressive loads with a windbreak which protrudes above the
tops of the solar panels in the installed position of the assembly. As the solar
panels enclose an angle with respect to one another in the installed position, in the
event of an air flow flowing from one solar panel in the direction of the other solar
panel on the top of the solar panels, an underpressure may arise at the location of
the solar panel which slopes downward seen in the direction of flow of the air flow.
As a result of this underpressure, the assembly may possibly be lifted from the
base. Said windbreak may locally disrupt the air flow in order to counteract the
formation of this underpressure. For the best operation, the windbreak can be
arranged at the location of the transition between the solar panels. In this case, it is
possible for the windbreak to be provided with the connecting element which can
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be subjected to compressive loads on a top defined in the installed position. For
this purpose, the windbreak may be connected fixedly or detachably to the
connecting element which can be subjected to compressive loads. The windbreak
may also be configured as a substantially closed surface, but may also comprise a
partly open structure.

The invention also relates to a mounting system for use with an assembly
according to the invention, which mounting system is configured for coupling the
solar panels to one another, wherein the solar panels, in a position in which they
are installed on the base, enclose an angle with respect to one another. For this
purpose, the mounting system comprises a connecting element which can be
subjected to tensile loads, for limiting the angle enclosed by the solar panels with
respect to one another, and a connecting element which can be subjected to
compressive loads, for connecting sides of the solar panels which face one another
in the installed position, wherein the connecting element which can be subjected to
compressive loads comprises two segments, wherein each of the segments is
provided with: a first supporting surface for engaging with a side of a solar panel at
least at the location of the rigid top layer, and a second supporting surface facing
away from the first supporting surface, for resting against the second supporting
surface of the other segment. The advantages of such a mounting system have
been described above. The mounting system may already be connected to the at
least two solar panels before installing the solar panels on the base and
transported as an assembly with the at least two solar panels. It is also possible for
the mounting system to already be connected to the solar panels during or directly
after manufacture of the solar panels in order to thus form the above-described

assembly.

The invention also relates to a connecting element which can be subjected to

compressive loads for use with a mounting system according to the invention.

Finally, the invention relates to a method for installing solar panels on a base, and
in particular a substantially flat base, by means of an assembly according to the
invention, comprising the steps of: A) transporting the at least two solar panels in a
stacked position, wherein the solar panels are situated substantially parallel to one
another, B) unfolding the solar panels before installation on the base, wherein the
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solar panels are situated substantially in line with one another and wherein the
solar panels enclose an angle with the base, which angle is usually less than 30
degrees, preferably less than 20 degrees and more preferably approximately 10
degrees, and C) installing the assembly on the base in the unfolded position of the
solar panels. By transporting the solar panels in the stacked position, the assembly
takes up a minimal amount of space during transport. Once at the site where the
assembly needs to be installed on the base, the solar panels may be simply
unfolded. For an east-west arrangement of the solar panels, it has been found that
a maximum efficiency of the solar panels is achieved if the solar panels enclose an
angle with the base which is less than 30 degrees, preferably less than 20 degrees
and more preferably around 10 degrees.

In a possible embodiment of the method according to the embodiment, the method
may also comprise step D), comprising fastening the assembly to the base after
installing the assembly on the base in the unfolded position of the solar panels. It is
also possible for the mounting system to be attached to the solar panels before
transporting the solar panels. The mounting system may already be attached to the
solar panels during or directly after manufacture of the solar panels, considerably
simplifying the installation process of the assembly.

The invention will be explained by means of non-limiting exemplary embodiments
which are illustrated in the following figures. Corresponding elements are denoted
in the figures by corresponding reference numerals. In the figures:
— figure 1 shows a perspective view of an assembly according to the invention
in an unfolded position in which it can be installed on the base,
— figure 2 shows a side view of the assembly as shown in figure 1 in a folded
position suitable for transport,
— figure 3A shows a side view of the assembly in a position in which it can be
installed on the ground, as shown in figure 1,
— figure 3B shows a detail view of the detail indicated in figure 3A by “detail
A’
— figure 3C shows a detail view of the detail indicated in figure 3A by “detalil
B”,
— figure 4 shows a bottom view of the assembly in a position in which it can be

installed on the ground, as shown in figure 1,
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— figure 5A shows a perspective view of an alternative embodiment of an
assembly according to the invention in an unfolded position in which it can
be installed on the base,

— figure 5B shows a detail view of the detail indicated in figure 5A by “detail
C”, and

— figure 5C shows a detail view of the detail indicated in figure 5A by “detalil
D"

Figure 1 shows a perspective view of an assembly 10 according to the invention in
an unfolded position in which it can be installed on the base. The assembly 10
comprises two solar panels 11, which are surrounded at the side by a frame 12.
The assembly 10 also comprises a mounting system 13, by means of which the
solar panels 11 are coupled to one another. In the embodiment shown, the
mounting system 13 comprises three connecting elements 14 which can be
subjected to compressive loads and which connect the sides 15 of the solar panels
11 which face one another in the installed position illustrated and keep them at a
distance from one another. On the top of the connecting elements 14 which can be
subjected to compressive loads, a windbreak 16 is arranged which protrudes above
the tops 17 of the solar panels 11. The mounting system 13 also comprises six feet
18 arranged on either side of the assembly 10, by means of which the solar panels
11 can rest on the base. In this case, the feet 18 engage with the sides 19 of the
solar panels 11 which face away from one another in the installed position
illustrated. The outer feet 18 are also provided with pins 20 which form fastening
elements, by means of which these feet 18 can be coupled to an adjacent foot in

order to form a row of consecutive solar panels 11.

Figure 2 shows a side view of the assembly 10 as shown in figure 1 in a folded
position suitable for transport. In the position shown, the solar panels 11 are
situated substantially parallel to one another, wherein the protective rigid top layers
21 — usually formed by a glass plate — are facing outward. The solar panels 11 are
protected at a peripheral edge by the frame 12 and are provided at the bottom with
an electrical junction box 22. The connecting element 14 which can be subjected to
compressive loads connects the sides 15 of the solar panels 11 which face one
another in the installed position. To this end, the connecting element 14 which can
be subjected to compressive loads comprises two segments 23, each provided with
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a first supporting surface 24, by means of which they engage with the sides 15 of
the solar panels 11 at least at the location of the rigid top layer 21. The segments
23 are connected to one another by means of a hinge 25 situated centrally
between the segments 23. The hinge 25 also forms a point of engagement for a leg
26 situated between the solar panels 11 in the folded position, by means of which
the assembly 10 can additionally rest on the base. On the sides 19 of the solar
panels 11 which face away from one another in the installed position, feet 18 are
provided which engage with the sides 19 via a first surface 27 at least at the
location of the rigid top layer 21. Via a second surface 28, the foot 18, and thus the
assembly 10, can rest on the base. The feet 18 are connected to one another via a
connecting element 29 which can be subjected to tensile loads, for which purpose
the ends 30 of the connecting element 29 which can be subjected to tensile loads
engage with the feet 18. In the embodiment shown, the connecting element 29
which can be subjected to tensile loads is formed by a tensioning cable, which is
situated between the solar panels 11 in the folded position of the assembly 10. The
feet 18 are also provided with through-holes 31 for passing through the pins 20

shown in figure 1.

Figure 3A shows a side view of the assembly 10 in a position in which it can be
installed on the ground, as shown in figure 1. The connecting element 29 which can
be subjected to tensile loads connects the feet 18 which engage with either side of
the assembly 10, as a result of which the angle a enclosed by the solar panels 11
with respect to one another is limited. The connecting element 14 which can be
subjected to compressive loads and which is clamped between the sides 15 of
solar panels 11 which face one another keeps the solar panels 11 at a distance
from one another at a top. It can once again be seen that the segments 23 of the
connecting element 14 which can be subjected to compressive loads are
connected to one another by means of a hinge 25 situated centrally between the
segments 23. The leg 26 extends downward from the hinge 25 until the base or just
above the base, in order to support the assembly 10 centrally or support it in the
event of an additional load on the solar panels 11. The windbreak 16 arranged on
the connecting element 14 which can be subjected to compressive loads protrudes
above the tops 17 of the solar panels 11.
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Figure 3B shows a detail view of the detalil, indicated in figure 3A by “detail A”, of
the assembly 10 at the location of the connecting element 14 which can be
subjected to compressive loads. The connecting element 14 which can be
subjected to compressive loads comprises two segments 23, each provided with a
first supporting surface 24 which bears against the entire side 15 of the solar panel
and thus also engages with the side 15 at the location of the rigid top layer 21. In
the illustrated case, the sides 15, 19 of the solar panels 11 are formed by a frame
12 provided on the peripheral edge of the solar panels. However, it is also
conceivable for the solar panels 11 not to be provided with such a framing, in which
case the first supporting surfaces 24 bear directly against the sides 15 of the solar
panels 11. In addition, the first supporting surfaces 24 also engage with the bottom
32 of the solar panels 11, by means of which the solar panels 11 are supported at
the ends facing one another. However, it is also possible for the first supporting
surfaces 24 to engage with the sides 15 of the solar panels 11 only at the location
of the rigid top layer 21. The first supporting surface 24 of each of the segments 23
is connected to a second supporting surface 34 of the same segment 23 by means
of a connecting structure 33, wherein the connecting structure 33 is situated in line
with the rigid top layer 21 of the solar panel 11 with which the first supporting
surface 24 engages. As a result, the second supporting surface 34 of each of the
segments 23 is situated in line with the rigid top layer 21 of the solar panel 11. The
second supporting surfaces 34 are also rounded so that the surface on which the
second supporting surfaces 34 engage with one another is sufficiently large at
different orientations of the second supporting surfaces 34. The hinge 25 which
connects the segments 23 of the connecting element 14 which can be subjected to
compressive loads to one another is situated at a distance from and directly below
the second supporting surfaces 34. The hinge 25 is also situated at a distance from
the first supporting surfaces 24 and is flexibly connected to the supporting surfaces
24, 34. The flexible connection is formed by an elastically deformable connecting
piece 35 which, in such a case, only has a limited wall thickness. Finally, the leg 26
and the windbreak 16 are visible and engage with a bottom and a top, respectively,
of the connecting element 14 which can be subjected to compressive loads.

Figure 3C shows a detail view of the detail, indicated in figure 3A by “detail B”, of
the assembly 10 at the location where a foot 18 engages with the solar panel 11
and the connecting element 29 which can be subjected to tensile loads engages
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with the foot 18. The foot 18 engages with the side 19 (bordered by the frame 12)
of the solar panel 11. More specifically, the foot 18 engages with the solar panel 11
at the location of the rigid top layer 21. The same applies to the connecting element
29 which can be subjected to tensile loads and which engages with the foot 18 at
the location of the rigid top layer 21 or directly below. A coupling 36 is provided on
the foot 18 for engaging with the connecting element 29 which can be subjected to
tensile loads. In the embodiment shown, the coupling 36 is formed by a cutout in
which the connecting element 29 which can be subjected to tensile loads is
accommodated.

Figure 4 shows a bottom view of the assembly 10 in a position in which it can be
installed on the ground, as shown in figure 1. The feet 18 and the legs 26, by
means of which the assembly 10 can rest on the base, are clearly visible. Also
visible are the pins 20 which are provided on the outer feet 18 for coupling to an
adjacent foot. The connecting elements 14 which can be subjected to compressive
loads may also be provided with such pins 20 for coupling to an adjacent
connecting element 14 which can be subjected to compressive loads.

Figure 5A shows a perspective view of an alternative embodiment of an assembly
50 according to the invention in an unfolded position in which it can be installed on
the base. The assembly 50 shown in this figure, like the assembly shown in the
preceding figures, comprises two solar panels 51 and a mounting system 52, by
means of which the solar panels 51 are coupled to one another. In the embodiment
shown, the mounting system 52 comprises a single connecting element 53 which
can be subjected to compressive loads and which extends over substantially the
entire length of the sides 54 of the solar panels 51 which face one another in the
position shown. The segments 55 of the connecting element 53 which can be
subjected to compressive loads are additionally each provided with a guide element
56 for engaging with the guide element 56 of the other segment 55. The guide
elements 56 also serve as engagement element for engagement by a bracket 57
(see figure 5B) from which ballast 58 is suspended. The mounting system 52
further comprises two feet 59 which extend on either side of the assembly 50 over
substantially the entire length of the sides 60 of the solar panels 51 which face
away from one another in the position shown. The feet 59 are connected to one
another via a connecting element 61 which can be subjected to tensile loads, which
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connecting element 61 which can be subjected to tensile loads is formed in the
present case by a tensioning cable.

Figure 5B shows a detail view of the detail, indicated in figure 5A by “detail C”, at
the location of the connecting element 53 which can be subjected to compressive
loads. In the illustrated embodiment, the connecting element 53 which can be
subjected to compressive loads once again comprises two segments 55. The
segments 55 engage with the side 54 of a solar panel 51 via a first supporting
surface 62, wherein they also rest against the side 54 of the solar panel 51 at the
location of the rigid top layer 63 of the solar panel 51. The segments 55 also rest
via the second supporting surface 64 against the second supporting surface 64 of
the other segment 55, by means of which the sides 54 of the solar panels 51 which
face one another in the position shown are connected to one another. The
segments 55 are also provided with guide elements 56, formed by complementary,
self-aligning profiles which, upon sliding two solar panels 51 which are stacked on
one another and already provided with the segments 55 away from one another,
engage with one another in a preferred orientation. The guide elements 56
additionally serve as engagement element for engagement by a bracket 57 from
which ballast 58 is suspended.

Finally, figure 5C shows a detail view of the detalil, indicated in figure 5A by “detalil
D”, of the assembly 50 at the location where a foot 59 engages with the solar panel
51 and the connecting element 61 which can be subjected to tensile loads engages
with the foot 59. In the embodiment shown, the foot 59 engages with the bottom 65
and top 66 and with the entire side 60 of the solar panel 51, wherein the foot 59
also rests against the side 60 of the solar panel 51 at the location of the rigid top
layer 63 of the solar panel 51. A coupling 67 is once again provided on the foot 59
for engaging with the connecting element 61 which can be subjected to tensile
loads. Due to the specific placement of the coupling 67, the connecting element 61
which can be subjected to tensile loads engages with the foot 59 at the location of
the rigid top layer 63 or directly below. The foot 59 is also provided with a through-
hole 68 for passing through a pin, by means of which a coupling to the foot 59 of an
adjacent assembly 50 can be brought about.
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It will be clear that the invention is not limited to the exemplary embodiments
illustrated and described here, but that countless variants are possible within the
framework of the attached claims which will be obvious to the person skilled in the
art. In this case, it is conceivable for various inventive concepts and/or technical
measures of the above-described variant embodiments to be completely or partly
combined without, in this case, moving away from the inventive idea described in

the attached claims.
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Claims

1. An assembly for installing solar panels on a base, and in particular a
substantially flat base, comprising:
— at least two solar panels, each solar panel comprising an energy-converting
layer and a protective rigid top layer; and
- amounting system for coupling the solar panels to one another, wherein the
solar panels, in a position in which they are installed on the base, enclose
an angle with respect to one another, comprising:

o a connecting element which can be subjected to compressive loads,
for connecting sides of the solar panels which face one another in the
installed position, wherein the connecting element which can be
subjected to compressive loads comprises two segments, wherein
each of the segments is provided with:

= afirst supporting surface for engaging with a side of a solar
panel at least at the location of the rigid top layer, and

= asecond supporting surface facing away from the first
supporting surface, for resting against the second supporting
surface of the other segment; and

o a connecting element which can be subjected to tensile loads, for
limiting the angle enclosed by the solar panels with respect to one
another.

2. The assembly as claimed in claim 1, wherein the second supporting
surfaces, in a position in which the assembly is installed on the base, loosely bear
against one another.

3. The assembly as claimed in claim 1 or 2, wherein the second supporting
surfaces of the segments, upon engagement of the connecting element which can
be subjected to compressive loads with the sides of the solar panels which face
one another in the installed position, are situated at least in line with the rigid top
layers of the solar panels.
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4. The assembly as claimed in one of claims 1-3, wherein the segments are
connected to one another via a hinge, in such a way that the hinge is situated at a
distance from the second supporting surfaces.

5. The assembly as claimed in claim 4, wherein the hinge is flexibly connected

to the supporting surfaces.

6. The assembly as claimed in one of the preceding claims, wherein the
mounting system comprises at least two feet for supporting the solar panels on the
base, wherein each of the feet is configured to engage with another of the sides of
the solar panels which face away from one another in the installed position.

7. The assembly as claimed in claim 6, wherein at least one foot is provided
with a coupling for engaging with the connecting element which can be subjected to
tensile loads.

8. The assembly as claimed in claim 6 or 7, wherein at least one foot can be
coupled to the base.

9. The assembly as claimed in one of claims 6-8, wherein at least one foot can
be coupled to an adjacent foot.

10.  The assembly as claimed in one of claims 6-9, wherein the feet are
integrally connected to the sides of the solar panels which face away from one
another in the installed position.

11.  The assembly as claimed in one of claims 6-10, wherein the length of the
feet is substantially equal to the length of the sides of the solar panels which face
away from one another in the installed position.

12.  The assembly as claimed in one of the preceding claims, wherein
the connecting element which can be subjected to compressive loads is integrally
connected to the sides of the solar panels which face one another in the installed

position.
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13.  The assembly as claimed in one of the preceding claims, wherein the length
of the connecting element which can be subjected to compressive loads is
substantially equal to the length of the sides of the solar panels which face one

another in the installed position.

14.  The assembly as claimed in one of the preceding claims, wherein the
connecting element which can be subjected to tensile loads is formed by a
tensioning cable.

15.  The assembly as claimed in one of the preceding claims, wherein the
segments are each provided with a guide element for engaging with the guide
element of the other segment, wherein the guide element is configured, upon
engagement by the guide element of the other segment, to align the segments with
one another in such a way that the second supporting surfaces rest on one another

in the installed position of the solar panels.

16.  The assembly as claimed in one of the preceding claims, wherein the
connecting element which can be subjected to compressive loads is provided with
at least one leg for resting on the base.

17.  The assembly as claimed in one of the preceding claims, wherein the
mounting system is provided with ballast for exerting a downward force on the

connecting element which can be subjected to compressive loads.

18.  The assembly as claimed in one of the preceding claims, wherein the
connecting element which can be subjected to compressive loads is provided with
a windbreak which protrudes above the tops of the solar panels in the installed
position of the assembly.

19. A mounting system for use with an assembly as claimed in one of the
preceding claims.

20. A connecting element which can be subjected to compressive loads for use

with a mounting system as claimed in claim 19.
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21.  Solar panels provided with a mounting system as claimed in claim 19.

22. A method for installing solar panels on a base, and in particular a
substantially flat base, by means of an assembly as claimed in one of claims 1-18,
comprising the steps of:

A) transporting the at least two solar panels in a stacked position, wherein the
solar panels are situated substantially parallel to one another,

B) unfolding the solar panels before installation on the base, wherein the solar
panels are situated substantially in line with one another and wherein the
solar panels enclose an angle with the base, which angle is usually less
than 30 degrees, preferably less than 20 degrees and more preferably
approximately 10 degrees, and

C) installing the assembly on the base in the unfolded position of the solar

panels.

23.  The method as claimed in claim 22, wherein the method also comprises
step D), comprising fastening the assembly to the base after step C).

24.  The method as claimed in claim 22 or 23, wherein the mounting system is
arranged on the solar panels prior to step A).
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