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(54) PHOTOVOLTAIC SOLAR CONCENTRATION MODULE

(57) The Present invention relates to a photovoltaic
solar concentration module that has a plastic housing
which means that solar rays can never be concentrated
in certain areas of the inner surface of the housing that
are not protected from solar radiation, with the result that

said zones are never burnt, and therefore the interior
surface of the photovoltaic solar concentration module
does not need to be covered with metallic plates over its
entire surface since that are zones thereof that are always
accessible to solar rays.
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Description

OBJECT OF THE INVENTION

[0001] The present invention relates to a photovoltaic
solar concentration module that has a plastic housing
whereby sunlight can never concentrate on certain areas
of the inner surface of the housing that are not protected
from solar radiation, such that they are never burnt.
[0002] Because of its special configuration, the inner
surface of the photovoltaic solar concentration module
does not have to be entirely covered with metallic plates,
as some areas thereof are never reached by the sunlight.
[0003] In addition, the ratio of the focal length of the
lenses arranged in the module to their radius remains
constant, which allows isolating from the sunlight the ar-
eas that are not covered with metallic plates.

BACKGROUND OF THE INVENTION

[0004] The prior art includes photovoltaic solar con-
centration modules which use lenses to concentrate sun-
light that is incident on photovoltaic cells placed at their
focal point. These lenses are installed on plastic and/or
metallic bodies.
[0005] There exist several types of modules, but most
have mechanisms that allow aiming them at the sun at
all times such that the sunlight is incident perpendicular
to the capture area, where the concentration lenses are
located.
[0006] Said concentrator lenses are made on the same
plastic plate of the photovoltaic solar concentration mod-
ule; there can be one or several lenses, such that the
modules that include them have different sizes.
[0007] The technical drawback of this type of modules
is that when a malfunction causes the sun tracking sys-
tem to fail and the sunlight is not incident perpendicularly
on the lenses, the concentration is not performed on the
photovoltaic cells but on any other point of the module,
thereby burning it, such that it is damaged and rendered
useless. This drawback has been solved hitherto by plac-
ing metallic plates to protect the inner plastic walls of the
photovoltaic module, but this solution increases the cost
of the module.
[0008] Some of these modules are available in the mar-
ket with a plastic base that includes orifices allowing the
photovoltaic cells to pass, which are housed in a metallic
sheet anchored on its bottom to the base of the module.
[0009] The present invention solves the aforemen-
tioned drawbacks related to burning and deterioration of
the modules.

DESCRIPTION OF THE INVENTION

[0010] The object of the present invention is a photo-
voltaic solar concentration module that has a plastic
housing whereby sunlight can never be concentrated in
certain areas of the inner surface of the housing that are

not protected from the solar radiation, such that they are
never burned.
[0011] The housing of the photovoltaic solar concen-
tration module has the shape of two truncated pyramids
joined at their minor base, such that the inner surface of
the photovoltaic solar concentration module is only cov-
ered by metallic plates in the bottom truncated pyramid,
which is the area reached by solar radiation.
[0012] On the top part of the module, the greater base
of the top truncated pyramid, a set of lenses is arranged
that allows converging sunlight towards a group of pho-
tovoltaic cells arranged inside the module, in the other
base of the other truncated pyramid.
[0013] Since the ratio of the focal length of the lenses
arranged in the module to their radius remains constant,
the sunlight is only incident on the inner surface of the
bottom truncated pyramid if the solar concentration mod-
ule does not track the sun correctly.

DESCRIPTION OF THE DRAWINGS

[0014] The present specification is complemented by
a set of drawings that illustrate a preferred embodiment
and in no way limit the invention.

Figure 1 shows a cross-section of a photovoltaic so-
lar concentration module of the prior art with the sun-
light reaching the inner walls of said module when it
is not incident perpendicular to the lenses.

Figure 2 shows a perspective view of a first example
of embodiment of a photovoltaic solar concentration
module according to the invention.

Figure 3 shows a cross-section of the module of Fig-
ure 2 when the sunlight is incident perpendicular to
the lenses.

Figure 4 shows a cross-section of the module of Fig-
ure 2 when the sunlight is not incident perpendicular
to the lenses.

Figure 5 shows a perspective view of a second ex-
ample of embodiment of a photovoltaic solar con-
centration module according to the invention.

Figure 6 shows a cross-section of the module of Fig-
ure 5 when the sunlight is incident perpendicular to
the lenses.

Figure 7 shows a cross-section of the module of Fig-
ure 5 when the sunlight is not incident perpendicular
to the lenses.

Figure 8 shows a perspective view of the plate that
contains the photovoltaic cells.
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PREFERRED EMBODIMENT OF THE INVENTION

[0015] In view of the foregoing, the present invention
relates to a photovoltaic solar concentration module pro-
vided with a housing (1) in the form of two truncated pyr-
amids (1.1, 1.2) joined at their minor base, such that the
inner surface of the photovoltaic solar concentration
module is only covered by metallic plates (2) at the lower
truncated pyramid (1.1), which is the area reached by
the sunlight.
[0016] On the top base (1.2.1) of the module, the great-
er base of the upper truncated pyramid (1.2), a set of
lenses (3) is arranged allowing to converge the sunlight
(4) toward a set of photovoltaic cells (5) arranged in the
bottom base (1.1.1) of the lower truncated pyramid (1.1).
[0017] The ratio of the focal length of the lenses (3)
placed on the top base (1.2.1) to the radius of the same
remains constant, such that when the solar concentration
module does not track the sun correctly, the sunlight is
incident on only the inner surface of the lower truncated
pyramid (1.1) as shown in figures 4 and 7.
[0018] In a first example of a preferred embodiment,
shown in figures 2 to 4, the bases (1.1.1, 1.2.1) of the
pyramids (1.1, 1.2) are equal and square.
[0019] In a second example of a preferred embodi-
ment, shown in figures 5 to 7, the bases (1.1.1, 1.2.1) of
the pyramids (1.1, 1.2) are equal and rectangular.
[0020] In both examples of preferred embodiments the
photovoltaic module does not have a base, that is, there
is no bottom base (1.1.1), and instead a plate (6) is pro-
vided which contains the photovoltaic cells (5), as shown
in figure 8.
[0021] Said plate (6) has orifices (6.1) that facilitate the
cooling of the photovoltaic cells (5), avoiding the need to
install heat dissipators in each of the cells (5).
[0022] The essence of this invention is not affected by
variations in the materials, shape, size, and arrangement
of its component elements, described in a non-limiting
manner such that a person skilled in the art would be
able to reproduce the invention.

Claims

1. Photovoltaic solar concentration module that has a
plastic housing with a set of lenses (3) which allow
converging sunlight toward a group of photovoltaic
cells (5) arranged inside the module, characterised
in that the housing has two truncated pyramids (1.1,
1.2) joined at their minor base, wherein the inner
surface of the photovoltaic solar concentration mod-
ule is only covered with metallic plates (2) at the lower
truncated pyramid (1.1), which is the area reached
by the sunlight.

2. Photovoltaic solar concentration module according
to claim 1 characterised in that the ratio of the focal
length of the lenses (3) arranged in the module to

the radius of the same (3) remains constant.

3. Photovoltaic solar concentration module according
to claim 1 characterised in that the lenses are ar-
ranged in the top base (1.2.1) of the module, the
greater base of the upper truncated pyramid (1.2)
and the photovoltaic cells are arranged on the bottom
base (1.1.1) of the lower truncated pyramid (1.1).

4. Photovoltaic solar concentration module according
to claim 3, characterised in that the bases (1.1.1,
1.2.1) of the pyramids (1.1, 1.2) are equal and
square.

5. Photovoltaic solar concentration module according
to claim 3 characterised in that the bases (1.1.1,
1.2.1) of the pyramids (1.1, 1.2) are equal and rec-
tangular.

6. Photovoltaic solar concentration module according
to any of the preceding claims characterised in that
the photovoltaic module does not have a base, and
instead is provided with a plate (6) containing the
photovoltaic cells (5).

7. Photovoltaic solar concentration module according
to claim 1 characterised in that the plate (6) has
some orifices (6.1) that facilitate the cooling of the
photovoltaic cells (5).
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