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Figure 3
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Figure 4
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SOLAR CONCENTRATOR

FIELD OF THE INVENTION

[0001] The present invention consists of a technology to
harvest solar energy to be used as an alternative energy
source.

BACKGROUND OF THE INVENTION

[0002] There are solar concentrators of various types [I].
The most commonly used are channel, tower-type, and para-
bolic concentrators. Channel concentrators do not provide a
high concentration coefficient. The tower-type concentrators
use a complex control system and are also expensive. Con-
ventional parabolic concentrators are expensive because the
parabolic surface comprises two components: a rigid and a
flexible mirror (FIG. 1).

[0003] Flexible mirrors are made of a special high-cost
glass.
[0004] It is proposed to approximate the parabolic surface

with a large number of spherical mirrors [2]. The cost of
spherical mirrors is cheaper than that of parabolic mirrors
though still high.

[0005] There is a concentrator that uses a large number of
small flat mirrors, which approximate a parabolic surface [2]
[3]114] [5]16]- This type of concentrator was developed by the
Australian National University [5] and was used in the solar
power plant “White Cliffs” in Australia. This concentrator
device had a dish-shaped holder made of fiberglass. More
than 2,300 flat mirrors of 100x100 mm are glued to the
concave surface of the dish (FIG. 2).

[0006] This solar concentrator had the peak concentration
coefficient of 970 suns [5]. Its disadvantages are on one hand
the high cost of the fiberglass support and on the other, the
glue used to stick the flat mirrors reduces the accuracy of the
solar concentrator.

[0007] Literature describes the solar concentrator of flat
mirrors with support rods and nodes [3] [4]. The cell support
is presented below.

[0008] The support device cell of the solar concentrator
(FIG. 3) contains the first upper bushing (1), the second upper
bushing (5) and the third upper bushing (7), the first lower
bushing (15), the second lower bushing (14) and the third
lower bushing (18), the first upper bar (2), the second upper
bar (6) and the third upper bar (4), the first lower bar (16), the
second lower bar (17) and the third lower bar (19), the first
vertical bar (12), the second vertical bar (13) and the third
vertical bar (11), the first diagonal bar (8), the second diago-
nal bar (10) and the third diagonal bar (9), the mirror (3).
[0009] The first terminal of the first upper bar is connected
to the first upper bushing, and the second terminal of this bar
is connected to the second upper bushing. The first terminal of
the second upper bar is connected to the second upper bush-
ing, and the second terminal of this bar is connected to the
third upper bushing. The first terminal of the third upperbar is
connected to the third upper bushing, and the second terminal
of this bar is connected to the first upper bushing. The first
terminal of the first lower bar is connected to the first lower
bushing, and the second terminal of this bar is connected to
the second lower bushing. The first terminal of the second
lower bar is connected to the second lower bushing, and the
second terminal of this bar is connected to the third lower
bushing. The first terminal of the third lower bar is connected
to the third lower bushing, and the second terminal of this bar
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is connected to the first lower bushing. The first terminal of
the first vertical bar is connected to the second lower bushing,
and the second terminal of this bar is connected to the second
upper bushing. The first terminal of the second vertical bar is
connected to the third lower bushing and the second terminal
of this bar is connected to the third upper bushing. The first
terminal of the third vertical bar is connected to the first lower
bushing and the second terminal of this bar is connected to the
first upper bushing. The first terminal of the first diagonal bar
is connected to the first lower bushing and the second terminal
of'this bar is connected to the second upper bushing. The first
terminal of the second diagonal bar is connected to the second
lower bushing and the second terminal of this bar is connected
to the third upper bushing. The first terminal of the third
diagonal bar is connected to the third lower bushing and the
second terminal of this bar is connected to the first upper
bushing. The first vertex of the mirror is connected to the first
upper bushing, the second vertex of the mirror is connected to
the second upper bushing, the third vertex of the mirror is
connected to the third upper bushing.

[0010] The disadvantage of this prototype is that the cell
supports only one flat mirror. The object of the invention is to
increase the number of flat mirrors in a support cell, preserv-
ing the possibility to approximate the parabolic surface.

BRIEF DESCRIPTION OF THE FIGURES

[0011] FIG.1.Shows adiagram of a solar concentrator with
a flexible mirror support.

[0012] FIG. 2. Describes the dish of “White Cliffs” [5],
which is an example of a solar concentrator with square flat
mirrors glued to the support with epoxy glass.

[0013] FIG. 3. The support cell for flat mirrors is observed
in a conventional concentrator, the architecture of a support
cell for a known solution of the construction of the solar
concentration support.

[0014] FIG. 4. Displays a support cell for flat mirrors in the
proposed concentrator where one can observe the architec-
ture of a support cell for the new array of the support con-
struction for the solar concentrator.

[0015] FIG. 5. Shows the support cell for flat mirrors in a
proposed concentrator with adjusting nuts to position the flat
mirrors to approximate the parabolic surface.

[0016] FIG. 6. Shows a solar concentrator cell with three
additional bars and the placement of new bars, which allows
increasing the number of flat mirrors up to 16.

[0017] FIG.7. Shows a support cell for 16 flat mirrors; each
cell can be used to support 16 flat mirrors; here each mirror
can be divided by four prior smaller mirrors, obtaining up to
16 flat mirrors.

DETAILED DESCRIPTION OF THE INVENTION

[0018] The present invention consist of approximate the
parabolic surface with a large amount of flat mirrors [3] [4].
[0019] The cost of flat mirrors is less than that of parabolic
or spherical mirrors. There is a concentrator that uses a large
number of small flat mirrors that approximate a parabolic
surface [3] [4]. This type of concentrator was developed at
UNAM, Mexico, in 2007. This concentrator comprises a bar
and nodes support device. Each support cell of this concen-
trator supports a triangular flat mirror of 50 mm width (FIG.
3).

[0020] To increase the number of flat mirrors and the solar
concentration factor and decrease the cost of the solar con-
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centrator support we propose a new design of solar concen-
trator cell that supports four flat mirrors instead of one flat
mirror in the known array. We have two options with this new
array:

a) First Array

[0021] Each of the four mirrors has the same size as a mirror
known array. Here, we obtain a larger concentration surface
and relatively increase the concentration power while pre-
serving the consumption of metallic materials (bars and
nodes) to the same level as that of the known array.

b) Second Array

[0022] The cell size does not change; we obtain four
smaller mirrors than in the known array and achieve a better
adjustment of the parabolic surface and a better solar concen-
tration coefficient.

[0023] The main difference of the new array is that each
upper bar of the cell contains in its center an additional upper
bushing to support additional flat mirrors. This array is novel
and allows the placement of four flat mirrors instead of one of
the known array. This array maintains the same number of
bars and nodes and can increase the number of flat mirrors
four times. This feature of the new array allows an improve-
ment of the solar concentration factor maintaining or lower-
ing the cost preserving however, the concentration factor.
[0024] The cell proposed for the device to support the solar
concentrator (FIG. 4) comprises the first upper bushing (1),
the second upper bushing (9), the third upper bushing (12),
the fourth upper bushing (5), the fifth upper bushing (11), the
sixth upper bushing (25), the first lower bushing (22), the
second lower bushing (18), the third lower bushing (20), the
first upper bar (8), the second upper bar (10), the third upper
bar (3), the first lower bar (17), the second lower bar (19), the
third lower bar (21), the first vertical bar (13), the second
vertical bar (14), the third vertical bar (24), the first diagonal
bar (16), the second diagonal bar (15), the third diagonal bar
(23), the first mirror (2), the second mirror (7), the third mirror
(4), the fourth mirror (6).

[0025] The first terminal of the first upper bar is connected
to the first upper bushing, and the second terminal of this bar
is connected to the second upper bushing. The first terminal of
the second upper bar is connected to the third upper bushing,
and the second terminal of this bar is connected to the second
upper bushing. The first terminal of the third upper bar is
connected to the third upper bushing, and the second terminal
of this bar is connected to the first upper bushing. The first
terminal of the first lower bar is connected to the first lower
bushing, and the second terminal of this bar is connected to
the second lower bushing. The first terminal of the second
lower bar is connected to the second lower bushing, and the
second terminal of this bar is connected to the third lower
bushing. The first terminal of the third lower bar is connected
to the third lower bushing, and the second terminal of this bar
is connected to the first lower bushing. The first terminal of
the first vertical bar is connected to the second lower bushing,
and the second terminal of this bar is connected to the second
upper bushing. The first terminal of the second vertical bar is
connected to the third lower bushing, and the second terminal
of this bar is connected to the third upper bushing. The first
terminal of the third vertical bar is connected to the first lower
bushing, and the second terminal of this bar is connected to
the first upper bushing. The first terminal of the first diagonal
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bar is connected to the second lower bushing, and the second
terminal of this bar is connected to the first upper bushing.
The first terminal of the second diagonal bar is connected to
the third lower bushing, and the second terminal of this bar is
connected to the second upper bushing. The first terminal of
the third diagonal bar is connected to the first lower bushing,
and the second terminal of this bar is connected to the third
upper bushing. The fourth upper bushing is connected to the
center of the first upper bar. The fifth upper bushing is con-
nected to the center of the second upper bar. The sixth upper
bushing is connected to the center of the third upper bar. The
first vertex of the first mirror is connected to the first upper
bushing; the second vertex of the first mirror is connected to
the fourth upper bushing; the third vertex of the first mirror is
connected to the sixth upper bushing. The first vertex of the
second mirror is connected to the fourth upper bushing; the
second vertex of the second mirror is connected to the second
upper bushing; the third vertex of the second mirror is con-
nected to the fifth upper bushing. The first vertex of the third
mirror is connected to the sixth upper bushing; the second
vertex of the third mirror is connected to the fourth upper
bushing; the third vertex of the third mirror is connected to the
fifth upper bushing. The first vertex of the fourth mirror is
connected to the sixth upper bushing, the second vertex of the
fourth mirror is connected to the fifth upper bushing; the third
vertex of the fourth mirror is connected to the third upper
bushing.

[0026] To adjustthe mirror positions, the solar concentrator
with four flat mirrors contains bushings; each bushing con-
tains a bolt and nut (FIG. 5). Nuts and bolts have the numbers
26, 27, 28, 29, 30, 31 (FIG. 5).

[0027] Ispossibletoincrease the number of mirrors in acell
to 16 instead of four. For this purpose, we add three additional
bars (FIG. 6). The bars that existed before are numbers 2, 3, 8,
and new additional bars are numbers 4, 6, 7.

[0028] Using these additional bars we add nine additional
bushings at the positions marked with circles (as examples,
number 10 in FIG. 6), with the opportunity to place 16 flat
mirrors in a cell.

[0029] With additional bars (FIG. 6) the cell can support 16
flat mirrors. In FIG. 7 the cell is shown with 16 flat mirrors in
the proposed concentrator. The nine bushings are presented in
FIG. 7 with the following numbers: 26,27, 28, 29, 30, 31, 32,
33, 34.

[0030] Continuing this method it is possible to divide each
triangular mirror in four smaller mirrors using the following
equation:

F(n)=4"

where F(n) is the number of mirrors in a support cell, n is the
integral number andn=0, 1,2, 3 .. . etc., each n corresponding
to a new array, n=0 is the known array, n=1 corresponding to
the proposed array, for the purposes of this patent application
(FIG. 4), n=2 corresponding to the second proposal (FIG. 7).

Formula of the Invention.

[0031] The cell proposed for the device to support the solar
concentrator (FIG. 4) comprises the first upper bushing (1),
the second upper bushing (9), the third upper bushing (12),
the fourth upper bushing (5), the fifth upper bushing (11), the
sixth upper bushing (25), the first lower bushing (22), the
second lower bushing (18), the third lower bushing (20), the
first upper bar (8), the second upper bar (10), the third upper
bar (3), the first lower bar (17), the second lower bar (19), the
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third lower bar (21), the first vertical bar (13), the second
vertical bar (14), the third vertical bar (24), the first diagonal
bar (16), the second diagonal bar (15), the third diagonal bar
(23), the first mirror (2), the second mirror (7), the third mirror
(4), the fourth mirror (6), the first terminal of the first upper
bar is connected to the first upper bushing, and the second
terminal of'this bar is connected to the second upper bushing;
the first terminal of the second upper bar is connected the
second upper bushing, and the second terminal of this bar is
connected to the third upper bushing; the first terminal of the
third upper bar is connected to the third upper bushing, and
the second terminal of this bar is connected to the first upper
bushing; the first terminal of the first lower bar is connected to
the first lower bushing, and the second terminal of this bar is
connected to the second lower bushing; the first terminal of
the second lower bar is connected to the second lower bush-
ing, and the second terminal of this bar is connected to the
third lower bushing; the first terminal of the third lower bar is
connected to the third lower bushing, and the second terminal
of this bar is connected to the first lower bushing; the first
terminal of the first vertical bar is connected to the second
lower bushing, and the second terminal of this bar is con-
nected to the second upper bushing; the first terminal of the
second vertical bar is connected to the third lower bushing,
and the second terminal of this bar is connected to the third
upper bushing; the first terminal of the third vertical bar is
connected to the first lower bushing, and the second terminal
of this bar is connected to the first upper bushing; the first
terminal ofthe first diagonal bar is connected to the first lower
bushing, and the second terminal of this bar is connected to
the second upper bushing; the first terminal of the second
diagonal bar is connected to the second lower bushing, and
the second terminal of this bar is connected to the third upper
bushing; the first terminal of the third diagonal bar is con-
nected to the third lower bushing, and the second terminal of
this bar is connected to the first upper bushing; the first vertex
of the mirror is connected to the first upper bushing; the
second vertex of the mirror is connected to the second upper
bushing; the third vertex of the mirror is connected to the third
upper bushing, which is distinguished: the cell contains the
fourth upper bushing, the fifth upper bushing, the sixth upper
bushing, the first flat mirror, the second flat mirror, the third
flat mirror and the fourth flat mirror; the fourth upper bushing
is connected to the center of the first upper bar; the fifth upper
bushing is connected to the center of the second upper bar; the
sixth upper bushing is connected to the center of the third
upper bar; the first vertex of the first mirror is connected to the
first upper bushing; the second vertex of the first mirror is
connected to the fourth upper bushing; the third vertex of the
first mirror is connected to the sixth upper bushing; the first
vertex of the second mirror is connected to the fourth upper
bushing; the second vertex of the second mirror is connected
to the second upper bushing; the third vertex of the second
mirror is connected to the fifth upper bushing; the first vertex
of third mirror is connected to the sixth upper bushing; the
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second vertex of the third mirror is connected to the fourth
upper bushing; the third vertex of the third mirror is connected
to the fifth upper bushing; the first vertex of the fourth mirror
is connected to the sixth upper bushing; the second vertex of
the fourth mirror is connected to the fifth upper bushing; the
third vertex of the fourth mirror is connected to the third upper
bushing.

1-13. (canceled)

14. Solar concentrator characterized because the proposed
cell for the support device of the solar concentrator it is
conformed by: a first upper bushing, the second upper bush-
ing, the third upper bushing, the fourth upper bushing, the
fifth upper bushing, the sixth upper bushing, the first lower
bushing, the second lower bushing, the third lower bushing,
the first upper bar, the second upper bar, the third upper bar,
the first lower bar, the second lower bar, the third lower bar,
the first vertical bar, the second vertical bar, the third vertical
bar, the first diagonal bar, the second diagonal bar, the third
diagonal bar, the first mirror, the second mirror, the third
mirror, the fourth mirror.

15. Solar concentrator in accordance with claim 14, char-
acterized because each bushing includes a bolt and nut for
adjusting the positions of the mirrors.

16. Solar concentrator in accordance with claim 14, char-
acterized because each cell has three additional bars, nine
additional bushings in the support and 16 flat mirrors.

17. Solar concentrator in accordance with claim 16, char-
acterized because each bushing includes a bolt and nut for
adjusting the positions of 16 flat mirrors.

18. Solar concentrator in accordance with claim 14, char-
acterized because the mirrors that conform the parabola are a
plurality of small mirrors that together form a large parabolic
surface.

19. Solar concentrator in accordance with claim 14, char-
acterized because each support cell of the solar concentrator
supports a triangular flat mirror of 50 mm by side.

20. Solar concentrator in accordance with claim 14, char-
acterized because each cell has anew cell design that supports
four flat mirrors.

21. Solar concentrator, in accordance with claim 14, char-
acterized because the concentration surface becomes larger.

22. Solar concentrator in accordance with claim 14, char-
acterized because the power from the concentrator increases.

23. Solar concentrator, in accordance with claim 14, char-
acterized because metallic materials are present by means of
bars and nodes.

24. Solar concentrator in accordance with claim 14, char-
acterized because to increase the number of mirrors addi-
tional bars are supplied.

25. Solar concentrator in accordance with claim 24, char-
acterized because bushings are added.

26. Solar concentrator in accordance with claim 14, char-
acterized because the number of mirrors is in multiples of four
atn F (n)=4", where n=0, 1, 2, 3, . . . etc.
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