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(54) CONDENSING DEVICE

(57) Provided is a condensing device, comprising: a
mounting platform structure (1), an energy-collecting
structure (5), mounting frame structures (2), rotation de-
vices (3), reflective mirrors (4), a drive device (8), guide
rails (6) and a telescopic device (7), wherein the mounting
platform structure (1) is capable of tracking east and west
angles of the sun and rotates synchronously; the ener-
gy-collecting structure (5) is located above the mounting
platform structure (1); the mounting frame structures (2)
are mounted on the mounting platform structure (1); each
rotation device (3) is provided on the corresponding
mounting platform structure (2); the reflective mirror (4)
is provided on the rotation device (3), and the reflective
mirror (4) can rotate in all directions on the mounting
frame structure (2) by means of the rotation device (3);
the drive device (8) is provided on one end of the corre-
sponding telescopic device (7), and the other end of the
telescopic device (7) is provided on the corresponding
reflective mirror (4) or the rotation device (3); each guide
rail (6) is provided on the mounting platform structure (1)
or the mounting frame structure (2), the drive device (8)
is provided on the guide rail (6) and may move along the
guide rail (6), the curving radian of each guide rail (6) is
different, thereby enabling the rotation direction of each
reflective mirror (4) to be different; and the light reflected
by the reflective mirror (4) may be reflected onto the en-
ergy-collecting structure (5). The condensation effect of
the condensing device is good.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a condensing
device.

2. Description of the Related Art

[0002] Currently, a plurality of reflective mirrors are
mounted on a planar structure of a condensing device.
Through the planar structure of the light condensing de-
vice rotates for tracking the east and west angles of the
sun, each reflective mirror has a fixed trajectory when
tracking the pitch angle of the sun. However, in the track-
ing process, each reflective mirror has different two-di-
mensional rotations and speeds, leading to having diffi-
culty in control.
[0003] In addition, U.S. Patent No. US 6820611B2 has
disclosed a solar radiation concentrator and method of
concentration solar radiation , which are single-piece
processed products. This means that batch manufactur-
ing is more difficult.

SUMMARY OF THE INVENTION

[0004] The subject of the present invention is to over-
come the deficiency of current techniques in order to pro-
vide a condensing device, which may be batch-manu-
factured, with a fine condensing effect and a reflection
angle of a reflective mirror that may be adjusted and con-
trolled according to the declination angle.
[0005] Based on the above subjects, the present in-
vention provides a condensing device, including:

a mounting platform structure, an energy-collecting
structure, and more than one mounting frame struc-
ture, wherein the mounting platform structure tracks
east and west angles of a sun and rotates synchro-
nously, the energy-collecting structure is located
above the mounting platform structure, and the
mounting frame structures are mounted on the
mounting platform structure;

more than one rotating device and more than one
reflective mirror, wherein each of the rotating devices
is disposed on the corresponding mounting frame
structure, each of the reflective mirrors is disposed
on the corresponding rotating device, and the reflec-
tive mirror may rotate universally on the mounting
frame structures through the rotating device;

more than one driving device, more than one guide
rail, and more than one telescopic device, wherein
each of the driving devices is disposed on one end
of the corresponding telescopic device, the other end

of each of the telescopic devices is disposed on the
corresponding reflective mirror or the rotating de-
vice, each of the guide rails is disposed on the mount-
ing platform structure or the mounting frame struc-
ture, each of the driving devices is disposed on the
corresponding guide rail and may move along the
guide rail to drive the reflective mirror to rotate, a
curving radian of each of the guide rails is different
from each other, such that each of the reflective mir-
ror rotates in different rotational directions, and light
reflected by the reflective mirror may be reflected
onto the energy-collecting structure.

[0006] In the technical solution, the rotating device is
a mounting frame; the mounting frame is disposed on
the mounting frame structures and may rotate, the re-
flective mirror is disposed on the mounting frame and
may rotate, an axis line which the reflective mirror rotated
by and an axis line which the mounting frame rotated by
are perpendicular to each other, the other end of the tel-
escopic device is disposed on a central position of the
reflective mirror, and the driving device moves along the
guide rail to drive the reflective mirror to rotate universally.
[0007] In the technical solution, the rotating device in-
cludes a universal ball and a mounting rod; one end of
the mounting rod is disposed on the universal ball, the
other end of the mounting rod is disposed on the central
position of the reflective mirror, a ball hole is provided on
the mounting frame structures, the universal ball is dis-
posed in the ball hole with a gap therebetween, the other
end of the telescopic device is disposed on the universal
ball, and the driving device moves along the guide rail to
drive the reflective mirror to rotate universally.
[0008] In the technical solution, an extremity of each
of the guide rails is an extremity of a declination angle of
the sun.
[0009] Compared to current techniques, the condens-
ing device of the present invention, which may be batch-
manufactured, has the advantages of a fine condensing
effect and a reflection angle of a reflective mirror that may
be adjusted and controlled according to a declination an-
gle of the sun.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1 is a perspective view of a rotating device as
a mounting frame in the present invention;

FIG. 2 is a perspective view of a single mounting
frame structure, rotating device, reflective mirror,
driving device, guide rail, and telescopic device
which cooperate with one another in FIG. 1;

FIG. 3 is an exploded view of FIG. 1;

FIG. 4 is a top view only with a mounting platform
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structure and a guide rail of the present invention;

FIG. 5 is a perspective view of a rotating device as
a universal ball and a mounting rod of the present
invention;

FIG. 6 is a perspective view of a single mounting
frame structures, rotating device, reflective mirror,
driving device, guide rail, and telescopic device
which cooperate with one another in FIG. 5;

FIG. 7 is an exploded view of FIG. 6;

FIG. 8 is a top view of FIG. 6;

FIG. 9 is an enlarged sectional view taken along A-
A in FIG. 8;

FIG. 10 is a perspective view of a device for deter-
mining a curving radian of a guide rail;

FIG. 11 is a left view of FIG. 10;

FIG. 12 is a top view of scale paper;

FIG. 13 is a schematic diagram for determining a
curving radian of a guide rail on a vertical plane.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0011] The embodiments of the present invention will
be further described hereinafter with reference to the ac-
companying drawings. It should be noted that the de-
scriptions of these embodiments are used to help under-
stand the present invention without limiting the present
invention. In addition, the technical features involved in
various embodiments of the present invention described
hereinafter may be combined with one another as long
as they do not have any conflict.
[0012] In the description of the present invention, the
orientation or positional relationship indicated by the
terms "front", "rear", "left", "right", etc., depends on the
orientation or positional relationship illustrated in the
drawings, which is only for the convenience of describing
the present invention instead of requiring that the present
invention must be constructed and operated in a specific
orientation. Hence, it should not be understood as a lim-
itation to the present invention.
[0013] In the description of the present invention, the
terms "first" and "second" are used to describe purposes
only, and should not be construed to indicate or imply
relative importance.
[0014] As shown in FIG. 1 to FIG. 12, the condensing
device includes:
a mounting platform structure 1, an energy-collecting
structure 5, and more than one mounting frame structure
2, wherein the mounting platform structure 1 may track

east and west angles of a sun and rotate synchronously,
the energy-collecting structure 5 is located above the
mounting platform structure 1, and the mounting frame
structure 2 is mounted on the mounting platform structure
1; wherein the mounting platform structure 1 includes a
planar table, a mounting post, and a motor; the planar
table is sleeved on the mounting post and may rotate
horizontally, and the motor drives the planar table to ro-
tate horizontally, which may realize the mounting plat-
form structure 1 tracks east and west angles of the sun
and rotating synchronously.
[0015] More than one rotating device and more than
one reflective mirror 4, wherein each of the rotating de-
vices is disposed on the corresponding mounting frame
structure 2, each of the reflective mirrors is disposed on
the corresponding rotating device, and the reflective mir-
ror may rotate universally on the mounting frame struc-
ture 2 through the rotating device 3;
more than one driving device 8, more than one guide rail
6, and more than one telescopic device 7, wherein each
of the driving devices 8 is disposed on one end of the
corresponding telescopic device 7, the other end of each
of the telescopic devices 7 is disposed on the correspond-
ing reflective mirror 4 or the rotating device, each of the
guide rails 6 is disposed on the mounting platform struc-
ture 1 or the mounting frame structure 2, each of the
driving devices 8 is disposed on the corresponding guide
rail 6 and may move along the guide rail 6 to drive the
reflective mirror 4 to rotate, a curving radian of each of
the guide rails 6 is different from each other, such that
each of the reflective mirrors 4 rotates in different rota-
tional directions, and light reflected by the reflective mir-
ror 4 may be reflected onto the energy-collecting struc-
ture 5. When in an operation, since each of the reflective
mirrors 4 has a different distance from the energy-col-
lecting structure 5, the curving radian of each of the guide
rails 6 is different from each other, which makes the ro-
tational angle of each of the reflective mirrors 4 incon-
sistent; each of the reflective mirrors 4 rotates with a cor-
responding angle to reflect light onto the energy-collect-
ing structure 5.
[0016] In the embodiment, the rotating device is a
mounting frame 3; the mounting frame 3 is disposed on
the mounting frame structure 2 and may rotate, the re-
flective mirror 4 is disposed on the mounting frame 3 and
may rotate, an axis line which the reflective mirror 4 ro-
tated by and an axis line which the mounting frame 3
rotated by are perpendicular to each other, the other end
of the telescopic device 7 is disposed on a central position
of the reflective mirror 4, and the driving device 8 moves
along the guide rail 6 to drive the reflective mirror 4 to
rotate universally.
[0017] In the embodiment, the rotating device includes
a universal ball 9 and a mounting rod 91; one end of the
mounting rod 91 is disposed on the universal ball 9, the
other end of the mounting rod 91 is disposed on the cen-
tral position of the reflective mirror 4, a ball hole 21 is
provided on the mounting frame structure 2, the universal
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ball is disposed in the ball hole 21 with a gap in between,
the other end of the telescopic device 7 is disposed on
the universal ball 9, and the driving device 8 moves along
the guide rail 6 to drive the reflective mirror 4 to rotate
universally.
[0018] In the embodiment, an extremity of each of the
guide rails is an extremity of a pitch angle of the sun.
[0019] As shown in FIG. 11 to FIG. 14, the determining
method for the radian of the guide rail 6 is described as
follows:

Step 1: Adjusting the laser goniometer 10 to make
the laser emitted by the laser goniometer 10 project
onto the center of the front of the reflective mirror 4;

Step 2: Disposing the laser normal-line trajectory
gauge 11 on the center of the rear of the reflective
mirror 4, wherein the laser emitted by the laser go-
niometer 10, the axis line of the rotational shaft, and
the laser normal-line trajectory gauge are concentric
with a common axis;

Step 3: Rotating the laser goniometer 10 within the
range between 0 and 90° and keeping the laser emit-
ted by the laser goniometer 10 in the center of the
front of the reflective mirror 4, wherein while rotating
the laser goniometer 10, the reflective mirror 4 also
rotates, which makes the light reflected by the re-
flective mirror 4 reflect onto the energy-collecting
structure 5, wherein the laser points emitted by the
laser normal-line trajectory gauge 10 are the records
of points by normal-line trajectory every degree on
the scale paper;

Step 4: A method for determining the curving radian
of the guide rail 6 on a horizontal plane: The records
of points on the scale paper are the curving radian
of the guide rail 6 on a horizontal plane;

Step 5: A method for determining the curving radian
of the guide rail 6 on a vertical plane: The rays emitted
by the laser normal-line trajectory gauge 10 are re-
corded. The recorded laser normal line forms a plu-
rality of included angles on a vertical plane. The larg-
est included angle is used to draw an isosceles tri-
angle. A circle is drawn according to the base angle
of the isosceles triangle as a center of the circle. The
length of the radius of the circle is equal to that of
base of the isosceles triangle. The drawn circle in-
tersects with the adjacent rays, and a circle is drawn
based on a lower point of intersection. The radius of
the circles are the same. The circles intersect with
the adjacent rays, and a circle is drawn based on a
lower point of intersection. The aforementioned step
is repeated to draw a plurality of circles. The arc line
formed by connecting the centers of the circles is the
curving radian of the guide rail 6 on a vertical plane.
The curving radian on the horizontal plane and the

curving radian of the guide rail 6 on the vertical plane
are combined to obtain a radian corresponding to
the guide rail 6.

[0020] In another way, the computer software, CAD,
is used to key in coordinates of every point on the scale
paper according to Step 3 and after that, and every point
and the center of the rear of the reflective mirror 4 is
connected to form a stereo fan-ray diagram. The largest
included angle is used to draw an isosceles triangle. A
circle is drawn according to the base angle of the isos-
celes triangle as a center of the circle. The length of the
radius of the circle is equal to that of base of the isosceles
triangle. The drawn circle intersects with the adjacent
rays, and a circle is drawn based on a lower point of
intersection. The radius of the circles are the same. The
circles intersect with the adjacent rays, and a circle is
drawn based on a lower point of intersection. The afore-
mentioned step is repeated to draw a plurality of circles.
The arc line formed by connecting the centers of the cir-
cles is the stereo curving radian of the guide rail 6.
[0021] The embodiments of the present invention are
described in detail as mentioned with reference to the
accompanying drawings; however, the present invention
is not limited to the described embodiments. For a person
of ordinary skill in the art, without departing from the prin-
ciples and purposes of the present invention, several var-
iations, modifications, replacements, and deformations
of these embodiments still fall within the scope protected
by the present invention.

Claims

1. A condensing device, comprising:

a mounting platform structure (1), an energy-
collecting structure (5), and more than one
mounting frame structure (2); the mounting plat-
form structure (1) tracks east and west angles
of a sun and rotating synchronously, the energy-
collecting structure (5) located above the mount-
ing platform structure (1), and the mounting
frame structure (2) is mounted on the mounting
platform structure (1);
more than one rotating device and more than
one reflective mirror (4); each of the rotating de-
vices are disposed on the corresponding mount-
ing frame structure (2), each of the reflective mir-
rors (4) are disposed on the corresponding ro-
tating device, and the reflective mirrors (4) are
rotating universally on the mounting frame struc-
ture (2) through the rotating device;
more than one driving device (8), more than one
guide rail (6), and more than one telescopic de-
vice (7); each of the driving devices (8) are dis-
posed on one end of the corresponding tele-
scopic device (7), the other end of each of the
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telescopic devices (7) are disposed on the cor-
responding reflective mirrors (4) or the rotating
device, each of the guide rails (6) are disposed
on the mounting platform structure (1) or the
mounting frame structure (2), each of the driving
devices (8) are disposed on the corresponding
guide rails (6) and move along the guide rails
(6) to drive the reflective mirrors (4) to rotate, a
curving radian of each of the guide rails (6) is
different from each other, such that each of the
reflective mirrors (4) rotate in different rotation
directions, and light reflected by the reflective
mirror (4) is reflected onto the energy-collecting
structure (5).

2. The condensing device according to claim 1, wherein
the rotating device is a mounting frame (3); the
mounting frame (3) is disposed on the mounting
frame structure (2) and is rotatable, the reflective mir-
ror (4) is disposed on the mounting frame (3) and is
rotatable, an axis linewhich the reflective mirror (4)
rotated by and an axis line which the mounting frame
(3) rotated by are perpendicular to each other, the
other end of the telescopic device (7) is disposed on
a central position of the reflective mirror (4), and the
driving device (8) moves along the guide rail (6) to
drive the reflective mirror (4) to rotate universally.

3. The condensing device according to claim 1, wherein
the rotating device comprises a universal ball (9) and
a mounting rod (91); one end of the mounting rod
(91) is disposed on the universal ball (9), the other
end of the mounting rod (91) is disposed on the cen-
tral position of the reflective mirror (4), a ball hole
(21) is provided on the mounting frame structure (2),
the universal ball (9) is disposed in the ball hole (21)
with a gap therebetween, the other end of the tele-
scopic device (7) is disposed on the universal ball
(9), and the driving device (8) moves along the guide
rail (6) to drive the reflective mirror (4) to rotate uni-
versally.

4. The condensing device according to claim 1, wherein
an extremity of each of the guide rails (6) is an ex-
tremity of a declination angle of the sun.

7 8 



EP 3 722 914 A1

6



EP 3 722 914 A1

7



EP 3 722 914 A1

8



EP 3 722 914 A1

9



EP 3 722 914 A1

10



EP 3 722 914 A1

11



EP 3 722 914 A1

12



EP 3 722 914 A1

13



EP 3 722 914 A1

14



EP 3 722 914 A1

15



EP 3 722 914 A1

16



EP 3 722 914 A1

17



EP 3 722 914 A1

18



EP 3 722 914 A1

19

5

10

15

20

25

30

35

40

45

50

55



EP 3 722 914 A1

20

5

10

15

20

25

30

35

40

45

50

55



EP 3 722 914 A1

21

5

10

15

20

25

30

35

40

45

50

55



EP 3 722 914 A1

22

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 6820611 B2 [0003]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

