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SOLAR POWER GENERATING SYSTEM

The present invention relates to a generating system and, more
particularly, to a solar power generating system.

Asolar panel is used to collect the sunlight, and then convert the solar
energy into an electric power by a photoelectric conversion. Then, the electric
power is delivered into and stored by a battery for use in the future. The solar
panel is usually arranged on an open place to receive irradiation of the sunlight.
However, foreign dirt (such oil pollution, bird excrement or leaf sap) easily
accumulates on and shades the solar panel, thereby decreasing the power
generating efficiency, and thereby eroding or failing the solar panel. In
addition, the solar panel is cleaned by a manual labor during a period, thereby
wasting the time and the labor’s work. Further, the solar panel cannot be
cleaned exactly when the foreign substance is stuck to the solar panel, thereby
decreasing the power generating efficiency. Further, the ambient temperature
of the solar panel cannot be controlled, thereby affecting the working
temperature of the solar panel, and thereby decreasing the power generating
efficiency.

The primary objective of the present invention is to provide a solar
power generating system that enhances the power generating efficiency and
increases the lifetime.

In accordance with the present invention, there is provided a solar

power generating system comprising a solar power generating device, a
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microbubble cleaning device mounted on the solar power generating device, a
temperature adjustment device mounted on the solar power generating device,
and a controller electrically connected with the solar power generating device,
the microbubble cleaning device, and the temperature adjustment device. The
microbubble cleaning device produces a liquid containing microbubbles of a
micrometer level. The microbubble cleaning device is controlled by the
controller to inject the liquid outward to clean a surface of the solar power
generating device. The temperature adjustment device is used to regulate an
ambient temperature of the solar power generating device. The controller
receives data of power generation from the solar power generating device, and
controls on/off operation of the microbubble cleaning device and the
temperature adjustment device.

In the drawings:

FIG. 1 is a block diagram of a solar power generating system in
accordance with the first preferred embodiment of the present invention.

FIG. 2 is a schematic view of a microbubble cleaning device of the
solar power generating system in accordance with the preferred embodiment of
the present invention.

FIG. 3 is a schematic view of a temperature adjustment device of the
solar power generating system in accordance with the preferred embodiment of

the present invention.
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FIG. 4 is a block diagram of a solar power generating system in
accordance with the second preferred embodiment of the present invention.

Referring to the drawings and initially to FIGS. 1-3, a solar power
generating system 100 in accordance with the preferred embodiment of the
present invention comprises a solar power generating device 10, a microbubble
cleaning device 20 mounted on the solar power generating device 10, a
temperature adjustment device 30 mounted on the solar power generating
device 10, and a controller 40 electrically connected with the solar power
generating device 10, the microbubble cleaning device 20, and the temperature
adjustment device 30.

The solar power generating device 10 converts a solar energy into an
electric energy. The microbubble cleaning device 20 produces a liquid
containing microbubbles of a micrometer level. The microbubble cleaning
device 20 is controlled by the controller 40 to inject the liquid outward to clean
a surface of the solar power generating device 10. The temperature adjustment
device 30 is used to regulate an ambient temperature of the solar power
generating device 10. The controller 40 receives data of power generation from
the solar power generating device 10, and controls on/off operation of the
microbubble cleaning device 20 and the temperature adjustment device 30.

In the preferred embodiment of the present invention, the solar power
generating device 10 includes at least one support member 11 and multiple

solar panels 12 mounted on the at least one support member 11. The at least
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one support member 11 is a rack or a column for placing the solar panels 12.
The solar panels 12 collects sunlight, converts a solar power of the sunlight
into an electric power by a photoelectric conversion, and outputs the electric
power. The controller 40 is electrically connected with the solar panels 12. The
microbubble cleaning device 20 is used to clean a surface of the solar panels
12, and to reduce the temperature of the solar panels 12 during the cleaning
process. The temperature adjustment device 30 is used to regulate a
temperature of the solar panels 12.

In the preferred embodiment of the present invention, the controller
40 detects and monitors the data of power generation from the solar power
generating device 10, including a temperature, an electric current, a voltage,
and a generating power.

In the preferred embodiment of the present invention, the
microbubble cleaning device 20 includes at least one generator 21, at least one
cleaning pipe 22, and multiple cleaning nozzles 23. The at least one generator
21 generates an evenly mixed liquid containing hydrogen microbubbles and
oxygen microbubbles of a micrometer level. The at least one cleaning pipe 22
Is secured to the at least one support member 11 of the solar power generating
device 10 and connected to the at least one generator 21. The cleaning nozzles
23 are mounted on the at least one cleaning pipe 22 and directed toward the

surface of the solar panels 12 of the solar power generating device 10.
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In the preferred embodiment of the present invention, the
temperature adjustment device 30 is mounted on the at least one support
member 11 and located under the solar panels 12, to change the ambient
temperature of the solar panels 12, and to regulate the working temperature of
the solar panels 12. Preferably, the temperature adjustment device 30 includes
a storage container 31 and at least one guide pipe 32. The storage container 31
contains a cooling medium (such as water) or a heating medium (such as vapor
or hot oil) therein. The at least one guide pipe 32 is secured to the solar power
generating device 10 and connected to the storage container 31 to circulate the
refrigerant or the heating medium. Preferably, the at least one guide pipe 32 is
secured to the at least one support member 11 and located under the solar
panels 12.

In the preferred embodiment of the present invention, the
temperature adjustment device 30 further includes multiple spraying nozzles
33 mounted on the at least one guide pipe 32 and directed toward the solar
panels 12 of the solar power generating device 10.

In the preferred embodiment of the present invention, the controller
40 presets condition parameters and identifies the data from the solar power
generating device 10, to control the on/off operation of the microbubble
cleaning device 20 and the temperature adjustment device 30 according to the

preset condition parameters.
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In another preferred embodiment of the present invention, the
controller 40 is driven by an operator to manually control the on/off operation
of the microbubble cleaning device 20 and the temperature adjustment device
30.

In the preferred embodiment of the present invention, the
microbubble cleaning device 20 and the temperature adjustment device 30 are
controlled by the controller 40 and operated individually or simultaneously.
Thus, when the microbubble cleaning device 20 and the temperature
adjustment device 30 are operated simultaneously, the temperature of the solar
panels 12 is decreased quickly and efficiently.

In practice, the controller 40 sets the condition parameters to enter an
auto-control mode. For example, when the ambient temperature of the solar

power generating device 10 exceeds a preset value, such as 25 ° C, the

controller 40 starts the temperature adjustment device 30. Thus, water (or
cooling medium) in the storage container 31 is delivered through the at least
one guide pipe 32 to the spraying nozzles 33 which sprays the water to
decrease the temperature of the solar panels 12 and to enhance the working
efficiency of the solar panels 12. Alternatively, vapor (or heating medium) in
the storage container 31 is used to increase the temperature of the solar panels
12 in the winter.

In addition, when the solar panels 12 are shaded, the controller 40

starts the microbubble cleaning device 20. Thus, the liquid of the at least one
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generator 21 is delivered through the at least one cleaning pipe 22 to the
cleaning nozzles 23 which sprays the liquid to clean the surface of the solar
panels 12. The liquid containing hydrogen microbubbles and oxygen
microbubbles provides a sterilizing and cleaning effect to remove the dirt (such
oil pollution, bird excrement or leaf sap) on the solar panels 12, thereby
preventing the solar panels 12 from being shaded or eroded by the dirt, and
thereby enhancing the lifetime of the solar panels 12.

Referring to FIG. 4 with reference to FIGS. 1-3, the solar power
generating system 100 further comprises at least one battery 50, a performance
(or effectiveness or efficacy) manager 60, a micro weather station 70, and a
cloud database 80. The performance manager 60 is electrically connected
between the solar power generating device 10 and the at least one battery 50, to
optimally manage an electric power output of the solar power generating
device 10. The at least one battery 50 receives and stores the electric power
output of the solar power generating device 10 through the performance
manager 60. The micro weather station 70 is mounted on a periphery of the
solar power generating device 10, and electrically connected with the
controller 40, to detect data of ambient environment, including temperature,
humidity, wind direction, wind speed, sunshine, and rainfall, and to transmit
the data of ambient environment to the controller 40. The cloud database 80 is
electrically connected with the controller 40, to receive and store the data of

the controller 40 from the solar power generating device 10 and the micro
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weather station 70. Alternatively, the cloud database 80 is connected with the
controller 40 in a wireless manner. A manager obtains the data from the cloud
database 80 through an application (APP). The manager drives the controller
40 through the application (APP), and controls the on/off operation of the

microbubble cleaning device 20 and the temperature adjustment device 30.
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CLAIMS

1. A solar power generating system comprising:

a solar power generating device (10);

a microbubble cleaning device (20) mounted on the solar power
generating device;

a temperature adjustment device (30) mounted on the solar power
generating device; and

a controller (40) electrically connected with the solar power
generating device, the microbubble cleaning device, and the temperature
adjustment device;

wherein:

the microbubble cleaning device produces a liquid containing
microbubbles of a micrometer level;

the microbubble cleaning device is controlled by the controller to
inject the liquid outward to clean a surface of the solar power generating
device;

the temperature adjustment device is used to regulate an ambient
temperature of the solar power generating device; and

the controller receives data of power generation from the solar power
generating device, and controls on/off operation of the microbubble cleaning
device and the temperature adjustment device.

2. The solar power generating system as claimed in claim 1, wherein:
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the solar power generating device includes at least one support
member (11) and multiple solar panels (12) mounted on the at least one support
member;

the solar panels collect sunlight, converts a solar power of the
sunlight into an electric power by a photoelectric conversion, and outputs the
electric power;

the controller is electrically connected with the solar panels;

the microbubble cleaning device is used to clean a surface of the
solar panels; and

the temperature adjustment device is used to regulate a temperature
of the solar panels.

3. The solar power generating system as claimed in claim 1, wherein
the controller detects and monitors the data of power generation from the solar
power generating device, including a temperature, an electric current, a
voltage, and a generating power.

4. The solar power generating system as claimed in claim 1, wherein:

the microbubble cleaning device includes at least one generator (21),
at least one cleaning pipe (22), and multiple cleaning nozzles (23);

the at least one generator generates a liquid containing hydrogen
microbubbles and oxygen microbubbles of a micrometer level;

the at least one cleaning pipe is secured to the solar power generating

device and connected to the at least one generator; and
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the cleaning nozzles are mounted on the at least one cleaning pipe
and directed toward the surface of the solar power generating device.

5. The solar power generating system as claimed in claim 1, wherein:

the temperature adjustment device includes a storage container (31)
and at least one guide pipe (32);

the storage container contains a cooling medium or a heating
medium therein; and

the at least one guide pipe is secured to the solar power generating
device and connected to the storage container to circulate the refrigerant or the
heating medium.

6. The solar power generating system as claimed in claim 5, wherein
the temperature adjustment device further includes multiple spraying nozzles
(33) mounted on the at least one guide pipe and directed toward the solar
power generating device.

7. The solar power generating system as claimed in claim 3, wherein
the controller presets condition parameters and identifies the data from the
solar power generating device, to control the on/off operation of the
microbubble cleaning device and the temperature adjustment device.

8. The solar power generating system as claimed in claim 1, wherein
the controller is driven by an operator to manually control the on/off operation

of the microbubble cleaning device and the temperature adjustment device.
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9. The solar power generating system as claimed in claim 1, wherein
the microbubble cleaning device and the temperature adjustment device are
controlled by the controller and operated simultaneously.

10. The solar power generating system as claimed in claim 1,
wherein:

the solar power generating system further comprises at least one
battery (50), a performance manager (60), a micro weather station (70), and a
cloud database (80);

the performance manager is electrically connected between the solar
power generating device and the at least one battery, to optimally manage an
electric power output of the solar power generating device;

the at least one battery receives and stores the electric power output
of the solar power generating device through the performance manager;

the micro weather station is mounted on a periphery of the solar
power generating device, and electrically connected with the controller, to
detect data of ambient environment, including temperature, humidity, wind
direction, wind speed, sunshine, and rainfall, and to transmit the data of
ambient environment to the controller;

the cloud database is electrically connected with the controller, to
receive and store the data of the controller from the solar power generating

device and the micro weather station;
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a manager obtains the data from the cloud database through an
application (APP); and

the manager drives the controller through the APP, and controls the
on/off operation of the microbubble cleaning device and the temperature

5 adjustment device.
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