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(57) Abrégé/Abstract:

Disclosed is a solar power station, comprising a first light-receiving device (110) having a substantially planar first working surface
(111), a second light-receiving device (120) having a second working surface (121) substantially perpendicular to the first working
surface, and a first drive mechanism (130). The first and second working surfaces are configured so that sunlight (SS) strikes the
first working surface after passing through the second working surface or passes through the first working surface and then strikes
the second working surface. The second light-receiving device is fixed on the first drive mechanism. The first drive mechanism is
used to drive the second working surface to move or rotate relative to the first working surface according to the movement of the
sun. The substantially vertical light-receiving device is centralized and configured to follow the sun by the first drive mechanism,
making the overall structure and configuration of the solar power station simpler, being also advantageous for reducing the costs of
the solar power station and requirements on the surface area of the ground.
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ABSTRACT

Disclosed is a solar power station, comprising a first light-receiving device (110) having
a substantially planar first working surface (111), a second light-receiving device (120) having
a second working surface (121) substantially perpendicular to the first working surface, and a
first drive mechanism (130). The first and second working surfaces are configured so that
sunlight (SS) strikes the first working surface after passing through the second working
surface or passes through the first working surface and then strikes the second working
surface. The second light-receiving device is fixed on the first drive mechanism. The first
drive mechanism is used to drive the second working surface to move or rotate relative to the
first working surface according to the movement of the sun. The substantially vertical light-
receiving device is centralized and configured to follow the sun by the first drive mechanism,
making the overall structure and configuration of the solar power station simpler, being also
advantageous for reducing the costs of the solar power station and requirements on the surface

area of the ground.
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SOLAR POWER STATION

Technical Field

The present disclosure relates to clean energy, and in particular to solar power stations.
Background of the Invention

In order to increase the efficiency of utilizing solar energy and reduce the area of a
device that receives or collects solar energy, a sun-tracking solar system (also known as sun-
tracking system) is often employed. The sun-tracking system is primarily used to adjust the
orientation and attitude of a light-receiving surface in the systems as the direction of the sun
changes, so that sunlight is received as much as possible when the area of the surface is
limited.

Whether it is a distributed photovoltaic power plant or a solar-thermal central-receiver
power plant, the sun-tracking system currently adopted is usually a distributed one; that is,
each relatively independent light-receiving surface in the system is provided with an
independent sun-tracking assembly, each sun-tracking assembly generally comprising a
rotating shaft and a support platform.

The distributed sun-tracking system may allow all the light-receiving surfaces in the
system to perform sun-tracking movements, but it also results in a significant increase in
installation, adjustment, operation and maintenance costs. Moreover, a certain amount of
space needs to be reserved between multiple sun-tracking assemblies, making it practically
difficult to reduce the requirement for the surface area of the ground.

Summary of the Invention

A solar power station according to the present disclosure may include a first light-
receiving element having a first working surface that is substantially lying flat, a second light-
receiving element having a second working surface substantially perpendicular to the first

working surface, and a first driving mechanism. The first and the second working surfaces are
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configured so that sunlight irradiates onto the first working surface after passing through the
second working surface, or onto the second working surface after passing through the first
working surface. The second light-receiving element is fixed on the first driving mechanism.
The first driving mechanism is configured for driving the second working surface to move or
rotate relative to the first working surface according to the movement of the sun.

The solar power station according to the present disclosure divides the light-receiving
element into two types: one substantially lying flat and the other one substantially vertical.
The substantially vertical light-receiving device is centralized and configured to track the sun
by the first drive mechanism, making the overall structure and configuration of the solar
power station simpler, being also advantageous for reducing the costs of the solar power
station and requirements on the surface area of the ground.

According to one aspect of the present invention, there is provided a solar power station,
comprising: a first light-receiving element having a first working surface that is substantially
lying flat, a second light-receiving element having a second working surface substantially
perpendicular to the first working surface, the first and the second working surfaces being
configured so that sunlight irradiates onto the first working surface after passing through the
second working surface, or onto the second working surface after passing through the first
working surface; and a first driving mechanism for driving the second working surface to
move or rotate relative to the first working surface according to the movement of the sun, and
the second light-receiving element being fixed on the first driving mechanism; wherein the
first light-receiving element comprises at least one solar energy utilizing device and a
reflective optical element, the first working surface is formed by the reflective optical
element, and the light-receiving surface of the at least one solar energy utilizing device faces
the reflective optical element.

According to another aspect of the present invention, there is provided a solar power

station, comprising: a first light-receiving element having a first working surface that is
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substantially lying flat, a second light-receiving element having a second working surface
substantially perpendicular to the first working surface, the first and the second working
surfaces being configured so that sunlight irradiates onto the first working surface after
passing through the second working surface, or onto the second working surface after passing
through the first working surface; and a first driving mechanism for driving the second
working surface to move or rotate relative to the first working surface according to the
movement of the sun, and the second light-receiving element being fixed on the first driving
mechanism; wherein the first light-receiving element comprises at least one solar energy
utilizing device, a first reflective Fresnel lens and a second reflective Fresnel lens, the first
working surface is a mixed-type surface formed by the at least one solar energy utilizing
device and the first reflective Fresnel lens which encircles the periphery of the solar energy
utilizing device, the second reflective Fresnel lens is arranged face to face with the first
reflective Fresnel lens, and the sunlight from the sky or the second working surface is
reflected and converged to the second reflective Fresnel lens by the first reflective Fresnel
lens, and then reflected and converged to the at least one solar energy utilizing device by the
second reflective Fresnel lens.

Specific examples according to the present disclosure will be described in detail below
with reference to the accompanying drawings.
Brief Description of the Drawings

FIG. 1 is a schematic view of a solar power station according to a first embodiment;

FIG. 2 is a schematic view of a solar power station according to a second embodiment;

FIG. 3 is a schematic view of a solar power station according to a third embodiment;

FIG. 4 is a schematic view of a solar power station according to a fourth embodiment;

FIG. 5 is a schematic view of a solar power station according to a fifth embodiment; and

FIG. 6 is a schematic view of a solar power station according to a sixth embodiment.

Date Regue/Date Received 2020-09-28
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Detailed Description

First Embodiment

Referring to FIG. 1, a solar power station according to an embodiment of the present
disclosure may include a first light-receiving element 110, a second light-receiving element
120 and a first driving mechanism 130.

The first light-receiving element 110 has a first working surface 111 that is substantially
lying flat.

The second light-receiving element 120 has a set of second working surfaces 121 that are
arranged substantially vertically with respect to the first working surface.

The terms "lying flat" and "vertical" as used in the present disclosure are relative ones.
When the angle between the normal of the working surface and the direction of gravity of a
location where the working surface sits is less than 30 degrees, it can be regarded as
"substantially lying flat"; while the normal of the working surface and the direction of gravity
of the location are greater than 60 degrees, it can be regarded as "substantially vertical".

The working surface referred to in the present disclosure may be one used for realizing
solar energy utilization or solar energy collection or a mixture thereof. Therefore, the first and
second light-receiving elements may be selected from a group consisting of a solar energy
utilizing device and a light-guiding element. The working surface can be a single plane or a
curved surface, or a screen-type folding surface with adjacent folding sides capable of being
moved relatively to one another.

The solar energy utilizing device as mentioned herein generally refers to various
elements that convert solar energy into other energy, such as photovoltaic panels, solar-
thermal conversion devices, and the like. The photovoltaic panel as mentioned herein refers to
all solar photoelectric conversion devices that directly convert solar energy into electrical
energy, such as various semiconductor photovoltaic panels, photovoltaic thin films, quantum

dot photovoltaic panels, and the like.
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The light-guiding element as mentioned herein can be selected to be transmissive or
reflective depending on the needs of optical path design. The reflective light-guiding element
includes a reflector, a reflective lens and the like. Preferably, a Fresnel lens may be employed
in a transmissive lens and the lens portion of a reflective lens.

It is worth mentioning that the lens (including the lens portion in the reflective lens)
referred to in the present disclosure may be a spot-focusing (or spot-diverging) lens whose
focus falls on one point, or a line-focus (line-diverging) lens whose focus is in a straight line;
hereinafter the latter one is referred to as a "linear" lens. When the vertical second light-
receiving element is selected as the light-guiding element, it may be preferably to use a
reflective Fresnel lens, particularly an astigmatic reflective Fresnel lens and a reflective linear
Fresnel lens, more preferably an astigmatic reflective linear Fresnel lens. The “astigmatic”
reflector (or reflective lens) as mentioned herein refers to a reflector (or reflective lens) that
has a reflection angle larger than incident angle. The use of an astigmatic reflective Fresnel
lens helps to increase the height of the vertical working surface to receive more solar energy
while the size of the planar working surface is constant.

In this embodiment, the first working surface is a plane formed by a photovoltaic panel
and laid flat on the ground (or on a bracket parallel to the ground). The second working
surface is a screen-type folding surface formed by a reflector and arranged substantially
vertically next to the first working surface. Since the second working surface is a reflecting
surface, the sunlight SS (which is used in the subsequent embodiments and will not be
described again) is irradiated onto the first working surface after being reflected by the second
working surface. It is easy to understand that in other embodiments, the functions of the first
working surface and the second working surface may also be exchanged. For example, when
the first working surface is used to collect solar energy and the second working surface is used
for solar energy utilization, by means of adjusting the relative positions of the first working

surface, the second working surface and the sun accordingly, the sunlight is irradiated onto the

4a

Date Regue/Date Received 2020-09-28



85319159

second working surface (which is vertical) after passing through the first working surface
(which 1s lying flat). It is worth mentioning that when one of the first working surface and the

second working surface is a mirror surface, the area of the mirror surface only needs to match

4b
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the area of the other working surface (which is not a mirror surface) opposite thereto, and it is
not necessary to be too big. The term "match" refers to the light reflected by the mirror
surface, just covering the other working surface opposite thereto. When the areas of the two
working surfaces match, a best ratio of performance to price may be achieved.

The first drive mechanism 130 may include a multi-section railcar that is movable along
a rail 131 that surrounds the first light-receiving element. Each mirror surface of the second
light-receiving element is respectively fixed on each section of the multi-section railcar to
realize sun tracking by orbital motion. Specifically, the proper position of the railcar on the
rail can be calculated according to the position of the sun, so as to irradiate most of the
sunlight by reflection to the flat solar energy utilization device that is lying flat.

The rail used by the railcar can be either a single track or a double track. In other
embodiments, the first driving mechanism may also employ a wheeled machine or other
devices as long as the second working surface can be moved or rotated relative to the first
working surface according to the movement of the sun. The trajectory of the first driving
mechanism may be a curved trajectory around the light-receiving element that is lying flat,
such as a circular curve or an elliptical curve or a three-dimensional curve; or it may be a
linear reciprocating motion trace along the extending direction of the first working surface.
Since the operation of sun tracking is primarily done by the first driving mechanism, the
calculation of sun tracking by the power station according to the present disclosure can be
effectively simplified. For example, in accordance with the position of the sun, a position at
which a most solar energy may be received can be selected from a possible trajectory of the
vertical light-receiving element, or a position at which a most sunlight may be reflected to the
light-receiving element that is lying flat from a possible trajectory of the vertical light-
receiving element.

In this embodiment, the screen-type mirror surface of the second light-receiving element

is directly vertically fixed on the railcar, and is moved along a rail together with the railcar. In
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other embodiments, the second light-receiving element may also be fixed to the first driving
mechanism by a rotating shaft, thereby also producing rotation.

In this embodiment, the solar energy utilizing device (e.g. photovoltaic panel) that is
lying flat may be employed alone. In other embodiments, the solar energy utilizing device that
is lying flat may also be used in cascade with other energy utilizing devices. For example, a
photovoltaic panel can be cascaded with a thermal energy utilizing device to achieve higher
solar energy utilization efficiency. The thermal energy utilizing device may be arranged on the
back side of the at least one solar energy utilizing device and thermally coupled to the solar
energy utilizing device. The thermal energy utilizing device as mentioned herein, which may
be a thermoelectric conversion device or a thermal energy absorption device, can be further
coupled to an external open or closed working fluid circuit to form a seawater desalination
system, a solar-thermal utilization system with a gas turbine or a thermal energy storing
device container, and the like.

In addition, other light-guiding elements, such as a transmissive concentrating Fresnel
lens or a tapered mirror surface light-guiding tube, may be further arranged on the optical path
between the first working surface and the second working surface, so as to enhance the
concentration ratio and solar energy utilization efficiency. Alternatively, the photovoltaic
panels may also be enclosed to form a closed photovoltaic and photothermal utilization

system.

Second Embodiment

Referring to FIG. 2, a solar power station according to another embodiment of the present
disclosure may include a first light-receiving element 210, a second light-receiving element
220 and a first driving mechanism 230.

The first light-receiving element 210 has a first working surface 211 that is substantially

lying flat.



CA 03045540 201%-05-30

The second light-receiving element 220 has a set of second working surfaces 221 that are
arranged substantially vertically with respect to the first working surface.

In this embodiment, the two light-receiving clements may be a reflector and a
photovoltaic panel, or both of them are photovoltaic panels. The sunlight SS may be reflected
from the vertical working surface to the other one that is lying flat, and vice versa.

The first driving mechanism 230 may have a whirling arm 232 that is arranged
substantially parallel to the first working surface 211 and rotatable over the surface of the first
working surface 211 about a rotating shaft 233 that is substantially perpendicular to the first
working surface 211. The second light-receiving element may be fixed onto the whirling arm,
for example, at one end away from the rotating shaft 233. In other embodiments, the second
light-receiving element may also be attached to the whirling arm via a rotating shaft so as to
increase a controllable rotational degree of freedom, such as a degree of freedom of rotation
about a substantially horizontal rotating shaft. In order to improve the stability of the system
and reduce the requirement for driving force, a weight 234 may be arranged on the other end
of the whirling arm such that the center of gravity of the entire rotating mechanism may fall
on the whirling arm.

The length of the whirling arm 232 may be fixed, or the whirling arm may be telescopic
such that the second light-receiving element is movable around the first light-receiving
element in a circular or elliptic trajectory.

As a preferred embodiment, the whirling arm in this embodiment may be further
provided with a cleaning apparatus 235 on a side adjacent to the first working surface for
cleaning the first working surface when the whirling arm rotates over the first working
surface, so that an automatic cleaning of the light-receiving surface can be carried out while
realizing sun tracking. The clean apparatus may be, for example, a brush, a dedusting duct
with an open facing the surface to be cleaned, or the like, as long as it can remove foreign

matter (such as dust) on the light-receiving surface by the rotary motion.
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Optionally, a second driving mechanism 240 configured for driving the entire power
station may further be arranged in this embodiment. The second driving mechanism may be
specifically a vertical rotating column, and the first light-receiving element is fixed thereon,
and correspondingly, the whirling arm 232 and the first driving mechanism 230 are also fixed
thereon. Therefore, the entire power station can be moved or rotated by the second driving
mechanism.

The solar power station in this embodiment is suitable for small and medium-sized

applications, for example, as a domestic or commercial solar power station.

Third Embodiment

Referring to FIG. 3, a solar power station according to still another embodiment of the
present disclosure may include a first light-receiving element 310, a second light-receiving
element 320 and a first driving mechanism 330.

The first light-receiving element 310 is a combination of a solar energy utilizing device
and a reflective Fresnel lens. The first working surface 311 that is substantially lying flat is a
mixed-type surface. The first working surface 311 is formed by two solar cnergy utilizing
devices and a first reflective Fresnel lens 312; whercin a first photovoltaic panel 313 is
surrounded the inlet of a thermal energy storing device 314, and the first reflective Fresnel
lens 312 is surrounded the periphery of the photovoltaic panel 313. The first light-receiving
element 310 may further include a second reflective Fresnel lens 315 arranged face to face
with the first reflective Fresnel lens and fixed by a support 316. For ease of illustration, the
walls of various containers in the figures herein are assumed to be transparent, which will not
be described again hereinafter.

In this embodiment, two different types of solar energy utilizing devices (a photovoltaic
panel and a thermal energy storing device) are simultaneously employed to simultaneously

realize photoelectric and solar-thermal utilization. The thermal energy storing device is
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located at the center of the focus of the solar energy, and can accommodate any working
medium having a high heat capacity, such as molten salt, water, paraffin, silicone grease, etc.,
and the inlet of the thermal energy storing device can be made of a transparent heat insulating
material. The structure in which the photovoltaic panel and the thermal energy storing device
are mixed can be adapted to a sufficiently high energy density and can prevent the
photovoltaic panel from being damaged by high temperature. Compared with existing single
photovoltaic power plants or solar-thermal power plants, it maintains high efficiency of solar
energy utilization and low initial cost. In addition, the thermal energy storing device can also
store energy, which is beneficial to balance the time difference between the collection and use
of solar energy.

The second light-receiving element 320may be a reflector or a reflective Fresnel lens
having a second working surface 321 that is substantially vertical. The sunlight from the sky
or the second working surface is reflected and converged by the first reflective Fresnel lens
312 to the second reflective Fresnel lens 315, and then reflected and converged by the second
reflective Fresnel lens to the photovoltaic panel 313 or entered into the thermal energy storing
device 314.

The first driving mechanism 330 is a trackless wheeled machine for traveling back and
forth in accordance with a set sun-tracking route. The second light-receiving element 320 is
vertically fixed onto the trackless wheeled machine.

Preferably, the first light-receiving element 310 may further include a second
photovoltaic panel 317 arranged on a side of the second reflective Fresnel lens 315 facing the
sky and configured to directly receive sunlight from the sky or the second working surface for
better utilizing solar energy. As to large-sized apparatus, the second reflective Fresnel lens
may have a relative larger area, so it would be beneficial to provide a second photovoltaic
panel.

Preferably, a thermal energy utilizing device may further be provided in this embodiment
9
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so as to better utilize thermal energy generated or stored by the solar energy utilizing device;
wherein a first container 351 is wrapped around the thermal energy storing device 314, and
the working medium AA in the first container may be exchanged heat with the working
medium in the thermal energy storing device. Since the temperature of the thermal energy
storing device is generally high, the first container may be used as a liquid vaporizing tank,
and the working medium AA therein may be selected from a group consists of water, alcohol,
diethyl ether, a coolant (such as Freon or its substitute) and the like. A second container 352 is
arranged on the back side of the photovoltaic panel 313 and is thermally coupled to the
photovoltaic panel. The second container can be used as a preheating tank for the working
medium AA. In other embodiments, other types of thermal energy utilizing device may also
be employed, such as Stirling thermal generator, etc..

The working medium AA, during operation, may be preheated by thermal energy
generated by the photovoltaic panel 313 in the second container, and transported to the first
container 351 via a first compressor 353, and then vaporized by heat exchange with the
thermal energy storing device 314; the generated gas may be sent to a turbine generator 354
for power generation, and then cooled in a condensing tank 355; the cooled liquid may be sent
back to the second container 352 by a second compressor 356; thus a closed working cycle is
completed. Each node device in the closed working cycle through which the working medium
AN may pass can be communicated by a pipeline and controlled by a corresponding valve.
Two valves FF used for controlling the vaporization process are exemplarily shown in FIG. 3,
however, the remaining pipelines can also be provided with valves, which will not be repeated
herein.

The closed working cycle for the working medium is employed in this embodiment;
however, in other embodiment, an open working cycle for the working medium may also be
adopted. Different functions may be achieved depending on various types of working

medium, such as providing hot water to the surroundings, or realizing desalination.
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Further preferably, a thermoelectric converter may also be provided in this embodiment.
The thermoclectric converter may be arranged on a thermal energy path between the solar
energy utilizing device and the thermal energy utilizing device, and configured to generate
electricity by using a temperature difference between the solar energy utilizing device and the
thermal energy utilizing device for better utilizing solar energy. Specifically, a first
thermoelectric converter 357 is wrapped around a heat exchange tube 3511 and arranged on
the thermal energy path between the thermal energy storing device 314 and the first container
351; and a second thermoelectric converter 358 is arranged between the photovoltaic panel
313 and the second container 352.

In this embodiment, power generating systems with a plurality of functions (including
direct photoelectric conversion, direct thermoelectric conversion, and turbo-generator for
generation) are integrated in a simple and economical manner; thus it is very suitable for

building a large-sized solar power plant.

Fourth Embodiment

Referring to FIG. 4, a solar power station according to yet still another embodiment of
the present disclosure may include a first light-receiving element 410, a second light-receiving
element 420 and a first driving mechanism 430.

The first light-receiving element 410 is a combination of a solar energy utilizing device
and a reflective optical element. The first working surface 411 that is substantially lying flat
may be formed by a reflective optical element, such as a mirror surface or a reflective Fresnel
lens face. A set of tapered light-guiding elements 4131 is arranged above the first working
surface. Each tapered light-guiding element includes a mirror surface as its inner wall and an
end having a larger opening facing the first working surface. The photovoltaic panels 413
which may be flat or tapered (not shown) are respectively arranged at the bottom of respective

tapered light-guiding elements (i.e. the end having a smaller opening), and the tapered top end
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thereof faces the end of the tapered light-guiding elements 4131 having a larger opening. For
the sake of brevity, the structure formed by a plurality of tapered light-guiding elements
integrated with the photovoltaic panels is hereinafter referred to as a “tapered solar energy
utilizing apparatus”. |

The second light-receiving element 420 may be a reflector or a reflective Fresnel lens
and may have a second working surface 421 that is substantially vertical. The sunlight from
the sky or the second working surface may be reflected (or “reflected and converged™) by the
first working surface 411 to the end of the tapered light-guiding element having a larger
opening, then converged by the tapered light-guiding element and arrived at the photovoltaic
panel.

The first driving mechanism 430 may be a railcar configured to travel along a rail 431
surrounding the first light-receiving element for sun tracking. The second light-receiving
element 420 may be vertically fixed to the railcar.

In this embodiment, the tapered solar energy utilizing apparatus is wrapped and
immersed in a container 451 served as a thermal energy utilizing device. The working
medium in the container 451 can be selected from any working medium having a high heat
capacity. Through the heat exchange between the photovoltaic panel 413 and the working
medium inside the container 451, the temperature of the photovoltaic panel can be reduced
with further utilizing the thermal energy.

Similar to the third embodiment, the container 451 can also be coupled to an external
device (not shown) via a pipe 4511 to form an open or closed working cycle for the working
medium. For example, the container can function as a water heater, so that the power station
according to this embodiment is suitable for construction in a hotel, a hospital, a fitness room,
a gymnasium, a laundry, and the like where a large amount of hot water is required.

Preferably, the first light-receiving element 410 may further include a second

photovoltaic panel 417 arranged on the top of the container 451 (a side facing the sky) to
12
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make full use of the surface that may receive sunlight. In other embodiments, the second light-

receiving element 420 may also preferably employ a photovoltaic panel.

Fifth Embodiment

Referring to FIG. 5, a solar power station according to yet still another embodiment of
the present disclosure may include a first light-receiving element 510, a second light-receiving
element 520 and a first driving mechanism 530.

The first light-receiving element 510 is a combination of a solar energy utilizing device
and a transmissive lens; wherein a first working surface 511 that is substantially lying flat is
formed by the transmissive lens (which may preferably be a Fresnel lens) and fixed by a
support 516; and two solar energy utilizing devices, i.e. a photovoltaic panel 513 and a
thermal energy storing device 514 surrounding the inlet of the thermal energy storing device
514, are arranged below the first working surface.

The photovoltaic panel 513, the thermal energy storing device 514, the second light-
receiving element 520 and the first driving mechanism 530 are similar to those in the third
embodiment and will not be described again. One of the differences between this embodiment
and the third embodiment is that a gas lens 518 arranged at the top of the solar power station.
The gas lens as mentioned herein refers to a gasbag having a light condensing or astigmatizing
function. The surface of the gasbag may be a transparent smooth surface or at least partially a
mirror surface or a Fresnel lens surface; or the inside of the gasbag may be filled with a gas
having a refractive index greater than 1, so that an optical function can be realized by the gas
lens. The gas lens can be suspended in the air by filling with a gas having a density lower that
of air. A concentrated gas lens is used in the present embodiment. The sunlight from the sky is
converged by the gas lens and irradiated onto the first working surface (or the first and second
working surfaces), and then the sunlight from the gas lens or the second working surface is

converged by the lens forming the first working surface 511 and irradiated onto the

13
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photovoltaic panel 513 or into the thermal energy storing device 514.

A thermal energy utilizing device may also be provided in this embodiment. Unlike the
third embodiment, the thermal energy utilizing device in this embodiment together with an
external node device is formed as an open working cycle for the working medium. The
working cycle may include a first container 551 serving as a liquid vaporizing tank, a second
container 552 serving as a preheating tank, a first compressor 553, a turbine generator 554 and
a condensing tank 555. Each node device is similar to that in the third embodiment (and which
will not be repeated herein) except that the liquid obtained after cooled by the condensing tank
can be discharged instead of being transported back into the second container; and
accordingly, the working medium in the second container can be replenished from the outside
through a pipe 5521 to form an open working cycle for working medium.

If the working medium in the first container 551 is seawater, fresh water can be obtained
from the condensing tank, so that the power station according to the present embodiment can
be used for seawater desalination while generating electricity. In this case, a large amount of
salt residue remaining after scawater desalination may be produced in the first container 551;
and consequently, a movable door 5511 for cleaning the salt residue may be arranged at the
bottom of the first container 551.

Similar to the third embodiment, a first thermoelectric converter 557 and a second
thermoelectric converter 558 may further be provided in this embodiment, which will not be
described herein again.

This embodiment is also applicable to the construction of a large-sized solar power
station capable of performing seawater desalination while generating electricity with high
efficiency. Morcover, since the gas lens suspended in the air is employed, the concentrating

ratio of the system can be effectively increased at a low cost.

Sixth Embodiment

14
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Referring to FIG. 6, a solar power station according to yet still another embodiment of
the present disclosure may include a first light-receiving element 610, a second light-receiving
element 620 and a first driving mechanism 630.

The first light-receiving element 610 is a photovoltaic panel that is substantially lying
flat and is roughly strip-shaped. The second light-receiving element 620 is a planar double-
sided reflector that is arranged substantially vertically. The first driving mechanism 630
includes a railcar reciprocating on a linear rail 631 located on both sides of the first light-
receiving element 610 in the extending direction thereof. The second light-receiving element
is fixed to the railcar by a substantially horizontal rotating shaft 636.

In this embodiment, the second light-receiving element has two degrees of freedom of
movement, that is, a translational degree of freedom along the elongating direction of the
photovoltaic panel, and a rotational degree of freedom with respect to the surface of the
photovoltaic panel. The translational degree of freedom can be used to adjust the second light-
receiving element to a position facing the sunlight, enabling reflection of sunlight onto the
photovoltaic panel that is lying flat; while the rotational degree of freedom can be used to
adjust the angle between the second light-receiving element and the sunlight, enabling the
photovoltaic panel that is lying flat to receive the reflected solar energy to the fullest.

In other embodiments, the second light-receiving element may be a concentrated
reflective Fresnel lens, or preferable a concentrated reflective linear Fresnel lens. In these
cases, the area of the second light-receiving element may be much larger than that of the
photovoltaic panel that is lying flat, thereby achieving a high concentration ratio. In still other
embodiments, the second light-receiving element may also preferably adopt an astigmatic
reflective linear Fresnel lens.

In this embodiment, the vertical light-receiving element is moved along a simple linear
trajectory, and the design for sun tracking is very simple, so that a large-sized solar power

station with high output power can be constructed at a low cost, which is very suitable for use
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in a region in which the sun is tracked only in one direction, such as near the equator.

The principle and implementation manners present disclosure have been described above
with reference to specific embodiments, which are merely provided for the purpose of
understanding the present disclosure and are not intended to limit the present disclosure. It
will be possible for those skilled in the art to make variations based on the principle of the

present disclosure.
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CLAIMS:
1. A solar power station, comprising;

a first light-receiving element having a first working surface that is substantially lying

flat,

a second light-receiving element having a second working surface substantially

perpendicular to the first working surface,

the first and the second working surfaces being configured so that sunlight irradiates onto
the first working surface after passing through the second working surface, or onto the second

working surface after passing through the first working surface; and

a first driving mechanism for driving the second working surface to move or rotate
relative to the first working surface according to the movement of the sun, and the second

light-receiving element being fixed on the first driving mechanism;
wherein

the first light-receiving element comprises at least one solar energy utilizing device and a

reflective optical element,
the first working surface is formed by the reflective optical element, and

the light-receiving surface of the at least one solar energy utilizing device faces the

reflective optical element.
2. The solar power station of claim 1, comprising:

the second light-receiving element is in the shape of a plane, a curved surface, or a
screen-type folding surface with adjacent folding sides capable of being moved relatively to

one another.

3. The solar power station of claim 1, comprising:
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the first working surface is a mirror surface, the area of the mirror surface being matched

the area of the second working surface opposite thereto.
4. The solar power station of claim 1, wherein

the first driving mechanism comprises a railcar or a trackless wheeled machine which is
moved around the first light-receiving element, or moved in a linear reciprocating manner

along the extending direction of the first working surface; and

the second light-receiving element is fixed to the railcar or the trackless wheeled machine

either directly or through a rotating shaft.
5. The solar power station of claim 1, wherein

the first driving mechanism comprises a whirling arm which is arranged substantially
parallel to the first working surface and is rotatable over the surface of the first working

surface about a rotating shaft that is substantially perpendicular to the first working surface,

the second light-receiving element is fixed to the whirling arm either directly or through

another rotating shaft, and

the length of the whirling arm is fixed or telescopic so that the second light-receiving

element is movable around the first light-receiving element in a circular or elliptic trajectory.
6. The solar power station of claim 5, wherein

a cleaning apparatus is also arranged on a side of the whirling arm adjacent to the first
working surface and configured for cleaning the first working surface when the whirling arm

is rotated over the first working surface, and

the cleaning apparatus is selected from a group consisting of: a brush and a dedusting

duct.

7. The solar power station of claim 5,
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further comprising a second driving mechanism for driving the entire power station to

move or rotate, and the first light-receiving element being fixed thereon.
8. A solar power station, comprising:

a first light-receiving element having a first working surface that is substantially lying
flat

2

a second light-receiving element having a second working surface substantially

perpendicular to the first working surface,

the first and the second working surfaces being configured so that sunlight irradiates onto
the first working surface after passing through the second working surface, or onto the second

working surface after passing through the first working surface; and

a first driving mechanism for driving the second working surface to move or rotate
relative to the first working surface according to the movement of the sun, and the second

light-receiving element being fixed on the first driving mechanism;
wherein

the first light-receiving element comprises at least one solar energy utilizing device, a

first reflective Fresnel lens and a second reflective Fresnel lens,

the first working surface is a mixed-type surface formed by the at least one solar energy
utilizing device and the first reflective Fresnel lens which encircles the periphery of the solar

energy utilizing device,

the second reflective Fresnel lens is arranged face to face with the first reflective Fresnel

lens, and

the sunlight from the sky or the second working surface is reflected and converged to the
second reflective Fresnel lens by the first reflective Fresnel lens, and then reflected and
converged to the at least one solar energy utilizing device by the second reflective Fresnel
lens.
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9. The solar power station of any one of claims 1-8, further comprising

a thermal utilizing device arranged on the back side of the solar energy utilizing device
or wrapping the solar energy utilizing device, and thermally coupled to the solar energy
utilizing device, the thermal utilizing device being selected from a group consisting of: a

container for heating working medium, and a Stirling thermal generator.
10. The solar power station of claim 9, wherein

the container for heating working medium is coupled to an external node device in an
open or close type through a pipe so as to form an open or close working cycle for the
working medium, and the node device is selected from a group consisting of: a turbine

generator, a compressor, and a condensing tank.
11. The solar power station of claim 10, wherein

the working cycle for the working medium is open type with the working medium
therein being seawater, and the working cycle for the working medium is further configured

for seawater desalination.
12. The solar power station of any one of claims 9-11, further comprising

a thermoelectric converter arranged on a thermal energy path between the solar energy
utilizing device and the thermal utilizing device and configured for generating electricity by
using a temperature difference between the solar energy utilizing device and the thermal

energy utilizing device.
13. The solar power station of any one of claims 1-12, further comprising

a gas lens arranged at the top of the solar power station, the sunlight from the sky being
irradiated onto the first working surface via the gas lens or onto the first and second working

surfaces.
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