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A HYDROPOWER RECYCLE SYSTEM

Technical Field
The present disclosure relates to the technical field of hydroelectric power generation, and

more specifically to a hydropower recycle system.

Background Art

The hydroelectric power generation technology in the prior art is mostly applied in the area
of large dams or energy-storage hydroelectric power generation. These projects require a
geographic fit and a large amount of water, as well as billions or tens of billions of dollars in
capital investment, take a long time for the construction, and have a significant impact on the
surrounding environment. Such projects are intended to solve the power supply needs of
provincial-level cities, and are not applicable to urban hydroelectricity generation.

Most cities have countless high-rise buildings with a large number of people living therein.
Every year, every month and every day, a large amount of potable water and seawater is
transported to the residential units inside the buildings to supply the residents with water for
their use, such as the water for toilet flushing, taking a bath, potable water, cooking, and so on.
In the transportation process of water for residential use, as most of the city residents live in
the high-rise buildings, the water for drinking and toilet flushing is usually first transported to
the underground tanks located in the building; when the building is higher than eight floors, it
IS necessary to use a water pump to transport water to the rooftop water tanks of the building,
and then transport water from the rooftop water tanks from the top down to different floors of
the building. High-rise buildings are usually provided with depressurization tanks in the
designated floors. The reason is that when the water is transported all the way down to lower
floors, the water pressure will keep increasing, and there will be too much water pressure in
case of no depressurization, resulting in bursting of pipes and so on. Nowadays, high-rise
buildings in the city do not have energy recycle devices, and the water is directly sent to the
rooftop and then distributed to the residents on each floor, resulting in a great waste of potential

energy.
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Summary of the Invention

A main object of the present disclosure is to provide a hydropower recycle system to solve
the problems in the prior art.

To solve the above technical problems, the present disclosure employs the following
technical solutions:

A hydropower recycle system, including a turbine device, a power generating device and
a rooftop water tank, wherein the turbine device and the power generating device are both
provided on the top of the rooftop water tank, and a water inlet is provided on the top of the
rooftop water tank;

the turbine device includes a turbine housing, a turbine, a high-pressure nozzle and a
turbine rotating shaft, wherein the turbine housing is provided above the water inlet, a water
outlet is provided at the bottom of the turbine housing and the outlet is communicated with the
water inlet, the turbine is provided inside the turbine housing, the turbine rotating shaft passes
through the turbine housing, a part of the turbine rotating shaft located in the turbine housing
is connected with the turbine, one end of the turbine rotating shaft extending out of the turbine
housing is transmittingly connected to an input shaft of the power generating device, the high-
pressure nozzle is fixedly provided on a sidewall of the turbine housing, with one end being
communicated with an external intake pipe, and the other end passing through the sidewall of
the turbine housing to the inside of the turbine housing and being aligned with the turbine.

Further, the turbine includes a turbine body and turbine fan blades, wherein the turbine fan
blades are uniformly arranged in a circumferential direction on the outer side of the turbine
body, a circular hole is provided in the center of the turbine body, and the turbine rotating shaft
is interference fit with the circular hole.

Further, the number of the high-pressure nozzle is two, i.e., a first high-pressure nozzle and
a second high-pressure nozzle, wherein the first high-pressure nozzle and the second high-
pressure nozzle are disposed opposite to each other on both sides of the turbine housing.

Further, the first high-pressure nozzle is provided at the bottom of the turbine housing for
aligned jetting the bottom of the turbine fan blades, and the second high-pressure nozzle is
provided at the top of the turbine housing for aligned jetting the top of the turbine fan blades.

Further, the hydropower recycle system further includes a plumbing device, the plumbing
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device including a first water pipe, a second water pipe and a third water pipe, wherein the
second water pipe is provided between the first water pipe and the third water pipe, a first water
valve is provided between the second water pipe and the first water pipe, a second water valve
is provided between the second water pipe and the third water pipe, the second water pipe is
communicated with the intake pipe, an outlet end of the first water pipe is communicated with
the first high-pressure nozzle, and an outlet end of the third water pipe is communicated with
the second high-pressure nozzle.

Further, the hydropower recycle system further includes a water flow safety device, the
water flow safety device including a fourth water pipe and a third water valve, wherein the
fourth water pipe is communicated with the second water pipe via an intake pipe at one end
and is communicated with the rooftop water tank at another end, the third water valve is
provided between the fourth water pipe and the second water pipe.

Further, the first water pipe and the third water pipe are pressurized water pipes, and the
second water pipe and the fourth water pipe are standard water pipes.

Further, the power generating device is a generator, the rooftop water tank is provided with
a fixed block at the top, and the generator is provided on the fixed block.

Further, the number of the rooftop water tank is one or two, and the number of the turbine
device and the power generating device matches the number of the rooftop water tank.

Further, the number of the rooftop water tank is two, and the two rooftop water tanks are
provided side by side.

Compared to the prior art, a hydropower recycle system provided by the present disclosure
has the following beneficial effects:

By providing a turbine device on the rooftop water tank to recycle the potential energy, the
overall structure is simple, the commitment resource is small, the installation and
commissioning to formal use only requires a few weeks or months, the impact on the
environment is slight, the original water supply facilities in the building will not be affected,
the energy which is originally necessary to be used is recycled, the recycled energy is supplied
to the building for use or is sold to the power grid, to provide green energy, reduce carbon
emission, thereby producing social and economic effects.

Social effect: the neglected energy that must be used can be recycled, producing green



10

15

20

25

30

0093P01067P00 [PF] (47421-SG)

energy, reducing carbon emission, and contributing to the achievement of carbon neutrality;
Economic effect: Installation of the hydropower recycle system in a building can generate

significant revenue for the building, whether the recycled electricity is for the building's own

use or for sale to the grid, it can result in savings and returns for the building, and the returns

are constant and sustainable over a long period of time.

Description of the Drawings

FIG. 1 is a schematic diagram of the water supply manner in a high-rise building.

FIG. 2 is a schematic diagram of an overall structure of the present disclosure.

FIG. 3 is a schematic diagram of an overall structure of the present disclosure in another
angle.

FIG. 4 is a structural schematic diagram of a turbine device of the present disclosure.

FIG. 5 is a structural schematic diagram of the turbine and a high-pressure nozzle of the
present disclosure.

FIG. 6 is a structural schematic diagram of a single rooftop water tank of the present
disclosure.

FIG. 7 is a rear view of a single rooftop water tank of the present disclosure.

FIG. 8 is a structural schematic diagram of the inside of rooftop water tank of the present
disclosure.

wherein, 1 - generator, 2 - rooftop water tank, 21 - water inlet, 3 - turbine housing, 31 -
hood cover plate, 4 - turbine rotating shaft, 5 - turbine, 51 - turbine body, 52 - turbine fan blade,
6 - high-pressure nozzle, 7 - first water pipe, 71 - second water pipe, 72 - third water pipe, 73 -
first water valve, 74 - second water valve, 75 - fourth water pipe, 76 - third water valve, 8 -

turbine bearing, 9 - intake pipe.

Embodiments

The technical solutions of the present disclosure are further described below by means of
the accompanying drawings and embodiments.

Referring to FIG. 1 to 8, the present disclosure provides a hydropower recycle system,

including a turbine device, a power generating device and a rooftop water tank 2. The turbine
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device and the power generating device are each provided at the top of the rooftop water tank
2. The turbine device is connected with the power generating device via a turbine rotating shaft
4. A water inlet 21 is provided at the top of the rooftop water tank 2. The power generating
device is a generator. The turbine device includes a turbine housing 3, a turbine 5 and a high-
pressure nozzle 6. The turbine housing 3 is provided above the water inlet 21. A water outlet is
provided at the bottom of the turbine housing 3, and the water outlet is communicated with the
water inlet 21. The turbine 5 is provided inside the turbine housing 3. The turbine rotating shaft
4 passes through the turbine housing 3. The turbine 5 is fixedly provided on the outer side of
the turbine rotating shaft 4. The high-pressure nozzle 6 is fixedly provided on a sidewall of the
turbine housing 3, with one end being communicated with an external intake pipe, and the other
end extending through the sidewall of the turbine housing 3 to the inside of the turbine housing
3 and being aligned with the turbine 5.

In this embodiment, the water for drinking or toilet flushing is transported by a water pump
from the underground water tank to the rooftop water tank 2. The rooftop water tank 2 is
provided therein with a float device, which is a water level float. When the water level reaches
a desired upper limit of water level, the float device will send a signal to stop the water pump
from supplying water. When the water in the rooftop water tank 2 is delivered to a household
and exhausted to a specified lower limit of water level, the float device will send a signal
enabling the water pump to supply water. The turbine 5 is a Pelton turbine or a Francis turbine,
installed at the water inlet 21 of the rooftop water tank 2, such that all the water flow, before
entering the rooftop water tank 2, must pass through a preset turbine path to be used for pushing
the turbine 5.

In an embodiment, the turbine 5 includes a turbine body 51 and turbine fan blades 52. The
turbine fan blades 52 are uniformly arranged in a circumferential direction on the outer side of
the turbine body 51. A circular hole is provided in the center of the turbine body 51, and the
turbine rotating shaft 4 is interference fit with the circular hole. When the high-pressure nozzle
6 sprays water against the turbine fan blade 52, the turbine fan blade 52 will rotate and drive
the turbine body 51 to rotate. The turbine body 51 drives the turbine rotating shaft 4 to rotate,
and the turbine rotating shaft 4 drives the generator 1 to rotate, generating electricity.

In an embodiment, the number of the high-pressure nozzle 6 is two, i.e., a first high-
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pressure nozzle and a second high-pressure nozzle. The first high-pressure nozzle and second
high-pressure nozzle are provided opposite to each other. The first high-pressure nozzle is
provided at the bottom of the turbine housing 3 for aligned spraying the bottom of the turbine
fan blade 52, and the second high-pressure nozzle is provided at the top of the turbine housing
3 for aligned spraying the top of the turbine fan blade 52. In use, a position of the high-pressure
nozzle 6 can be adjusted so that an angle of the out-flowing water, the speed and pressure of
the water flow are more suitable for effectively pushing the turbine to rotate. The turbine
housing 3 is provided with a water outlet only at the bottom, and the rest is fully sealed with a
hood, regulating all the water passing through the turbine 5 to ensure that it all falls into the
rooftop water tank 2. In this embodiment, the turbine housing 3 is comprised of a hood cover
plate 31. A circular hole is provided in the hood cover plate 31, a turbine bearing 8 is provided
in the circular hole, and the turbine rotating shaft 4 passes through the turbine bearing 8 on the
hood cover plate 31 and is connected to the external generator 1.

In an embodiment, the hydropower recycle system further includes a plumbing device and
a water flow safety device. The plumbing device includes a first water pipe 7, a second water
pipe 71 and a third water pipe 72, wherein the second water pipe 71 is disposed between the
first water pipe 7 and the third water pipe 72, a first water valve 73 is disposed between the
second water pipe 71 and the first water pipe 7, and a second water valve 74 is disposed between
the second water pipe 71 and the third water pipe 72. The second water pipe 71 is
communicated with the intake pipe 9, an outlet end of the first water pipe 7 is communicated
with the first high-pressure nozzle, and an outlet end of the third water pipe 72 is communicated
with the second high-pressure nozzle.

The water flow safety device includes a fourth water pipe 75 and a third water valve 76,
wherein the fourth water pipe 75 is communicated with the second water pipe 71 via the intake
pipe 9 at one end and is communicated with the rooftop water tank 2 at another end, the third
water valve 76 is provided between the fourth water pipe 75 and the second water pipe 71.

When the power generation is required, the first water valve 73 and the second water valve
74 are adjusted to an open state, and the third water valve 76 is adjusted to a closed state. The
water is drawn by a water pump from the underground to the rooftop intake pipe 9, then flows

through the second water pipe 71 and enters through the first water valve 73. Thereafter, the
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water flow moves downwardly through the first water pipe 7 to the first high-pressure nozzle,
jet driving the bottom of the turbine fan blade 52. The water flow from the intake pipe 9 also
flows through the second water valve 74 to the third water pipe 72, and the water from the third
water pipe 72 flows to the second high-pressure nozzle, jet driving the top of the turbine fan
blade 52.

When the maintenance for the turbine device is required, the third water valve 76 is
adjusted to an open state, and the first water valve 73 and the second water valve 74 are adjusted
to a closed state. At this point, the water will not pass through the turbine housing 3, but will
flow through the third water valve 76 directly into the rooftop water tank 2 through the fourth
water pipe 75, which will not affect the water supply and normal use.

In this embodiment, the first water pipe 7 and the third water pipe 72 are pressurized water
pipes, while the second water pipe 71 and the fourth water pipe 75 are standard water pipes.
The first water valve 73, the second water valve 74 and the third water valve 76 are all manual
water valves. In another embodiment, motorized water valves may be used, which are all
controlled by a system computer.

In an embodiment, the rooftop water tank 2 is provided with a fixed block at the top, and
the generator 1 is provided on the fixed block. The generator 1 generally has an initial
requirement for a power of 20 kW. The generator 1 can be directly connected to the turbine, or
can be connected to a gear housing to amplify a rotational speed of the turbine 5. In use, the
rotational speed and force that the water flow can give to the turbine 5 are analyzed, and
subsequently the method of connecting the generator 1 is determined, so as to achieve the
highest benefit in terms of power generation capacity.

In this embodiment, the number of the rooftop water tank 2 is one or two, and the number
of the turbine device and the power generating device matches the number of the rooftop water
tank 2. In a double water tank design, two rooftop water tanks 2 are provided side by side. In
the case of a double water tank design, the turbine tank 3 includes a turbine tank A and a turbine
tank B, and the generator 1 includes a generator A and a generator B. Without affecting the
water supply, the water intake pressure, the water flow rate and the water flow are controlled,
S0 as to achieve the most effective pushing of the turbine 5, thereby increasing the efficiency

of recycling energy to enable the turbine to run for the longest possible duration. It can also be
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equipped with and develop an intelligent control system, which utilizes a computer to
intelligently control the required water flow and pressure to enhance the power generation
efficiency.

DC power produced by the generator 1 is processed by a controller and sent to a preset
energy storage battery. It can also be reversed to AC power for use, or be transmitted to the
power grid through a meter. The controller can receive power production data, analysis and
alerts from the controller via the Internet from a cellphone or a computer, and can also send
real-time commands to the controller via the Internet to respond to unexpected needs.

Principle of workflow: the water flow delivered by an underground water pump to the
rooftop water tank, before entering the rooftop water tank, needs to first pass through the turbine
device; the water flows through the plumbing device to the inside of the turbine housing, and
sprays against the turbine fan blade from the high-pressure nozzle; the water flow is in a
pressurized state; the high-pressure nozzles are facing the turbine; the water flow drives the
turbine fan blade to rotate and brings about rotation of the turbine body; the turbine body drives
the turbine rotating shaft to rotate, and the turbine rotating shaft drives the generator to rotate,
generating electricity to produce the electric energy, so that the kinetic energy of the water
transported to the rooftop water tank can be recycled before entering the tank, and the electric
energy can be stored in the energy-storage battery through a controller or can be output to the
grid through a power meter and security system.

The above is only a preferable embodiment of the present disclosure, but not a limitation
on the technical scope of the present disclosure. Therefore, any minor modifications, equivalent
changes and modifications made to the above embodiments based on the technical substance
of the present disclosure are still within the scope of the technical solutions of the present

disclosure.
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Claims

1. A hydropower recycle system, comprising a turbine device, a power generating device
and a rooftop water tank, wherein the turbine device and the power generating device are both
provided on the top of the rooftop water tank, and a water inlet is provided on the top of the
rooftop water tank,

the turbine device comprises a turbine housing, a turbine, a high-pressure nozzle and a
turbine rotating shaft, wherein the turbine housing is provided above the water inlet, a water
outlet is provided at the bottom of the turbine housing and the outlet is communicated with the
water inlet, the turbine is provided inside the turbine housing, the turbine rotating shaft passes
through the turbine housing, a part of the turbine rotating shaft located in the turbine housing
is connected with the turbine, one end of the turbine rotating shaft extending out of the turbine
housing is transmittingly connected to an input shaft of the power generating device, the high-
pressure nozzle is fixedly provided on a sidewall of the turbine housing, with one end being
communicated with an external intake pipe, and the other end passing through the sidewall of
the turbine housing to the inside of the turbine housing and being aligned with the turbine.

2. The hydropower recycle system as claimed in claim 1, wherein the turbine comprises a
turbine body and turbine fan blades, wherein the turbine fan blades are uniformly arranged in
a circumferential direction on the outer side of the turbine body, a circular hole is provided in
the center of the turbine body, and the turbine rotating shaft is interference fit with the circular
hole.

3. The hydropower recycle system as claimed in claim 1, wherein the number of the high-
pressure nozzle is two, i.e., a first high-pressure nozzle and a second high-pressure nozzle,
wherein the first high-pressure nozzle and the second high-pressure nozzle are disposed
opposite to each other on both sides of the turbine housing.

4. The hydropower recycle system as claimed in claim 3, wherein the first high-pressure
nozzle is provided at the bottom of the turbine housing for aligned jetting the bottom of the
turbine fan blades, and the second high-pressure nozzle is provided at the top of the turbine
housing for aligned jetting the top of the turbine fan blades.

5. The hydropower recycle system as claimed in claim 3, further comprising a plumbing

device, the plumbing device comprising a first water pipe, a second water pipe and a third
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water pipe, wherein the second water pipe is provided between the first water pipe and the
third water pipe, a first water valve is provided between the second water pipe and the first
water pipe, a second water valve is provided between the second water pipe and the third
water pipe, the second water pipe is communicated with the intake pipe, an outlet end of the
first water pipe is communicated with the first high-pressure nozzle, and an outlet end of the
third water pipe is communicated with the second high-pressure nozzle.

6. The hydropower recycle system as claimed in claim 5, further comprising a water
flow safety device, the water flow safety device comprising a fourth water pipe and a third
water valve, wherein the fourth water pipe is communicated with the second water pipe via an
intake pipe at one end and is communicated with the rooftop tank at another end, the third
water valve is provided between the fourth water pipe and the second water pipe.

7. The hydropower recycle system as claimed in claim 6, wherein the first water pipe
and the third water pipe are pressurized water pipes, and the second water pipe and the fourth
water pipe are standard water pipes.

8. The hydropower recycle system as claimed in claim 1, wherein the power generating
device is a generator, the rooftop water tank is provided with a fixed block at the top, and the
generator is provided on the fixed block.

9. The hydropower recycle system as claimed in claim 1, wherein the number of the
rooftop water tank is one or two, and the number of the turbine device and the power
generating device matches the number of the rooftop water tank.

10. The hydropower recycle system as claimed in claim 9, wherein the number of the

rooftop tank is two, and the two rooftop tanks are provided side by side.
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