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According to a first aspect of the invention there 1s provided an electricity generating
arrangement comprising at least one secondary water conduit fitted to a primary water conduit,
the secondary water conduit defining an inlet for allowing water flowing through the primary
water conduit to enter the secondary water conduit and an outlet for allowing water flowing
through the secondary water conduit to exit the secondary water conduit so as to rejoin the
primary water conduit. The arrangement further comprises at least one rotatable turbine located
within the secondary water conduit, each turbine being connectable to a generator so that under
the influence of the water flowing through the secondary water conduit, the turbine can rotate so
as to drive the generator to generate electricity. In an example embodiment, an inlet vaive is
located within the secondary water conduit, adjacent the inlet, and an outlet valve is located
within the secondary water conduit, adjacent the outlet.
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ELECTRICITY GENERATING ARRANGEMENT

FIELD OF THE INVENTION

This invention relates to an electricity generating arrangement.

BACKGROUND OF THE INVENTION

There are many different ways of generating electricity. With the ever-growing
shortage of natural resources, there is a continuous need of finding alternative
ways of generating electricity. The well-known alternative ways make use of
water, solar energy or wind to ultimately generate electricity. Each of these
options have their disadvantagés, with cost and long timeframes for installing
and commissioning the associated equipment making these alternative ways

not feasible in situations where electricity is needed urgently.

OBJECT OF THE INVENTION

it is therefore an aim of the present invention to provide an arrangement that
makes use of flowing water to generate electricity, but that is relatively quick,

easy and inexpensive to setup.



SUMMARY OF THE INVENTION

According to a first aspect of the invention there is provided an electricity
generating arrangement comprising:

at least one secondary water conduit fitted to a primary water condut,
the secondary water conduit defining an inlet for allowing water flowing
through the primary water conduit to enter the secondary water conduit
and an outlet for allowing water flowing through the secondary water
conduit to exit the secondary water conduit so as to rejoin the primary
water conduit; and

at least one rotatable turbine located within the secondary water
conduit, each turbine being connectable to a generator so that under
the influence of the water flowing through the secondary water conduit,
the turbine can rotate so as to drive the generator to generate

electricity.

In an example embodiment, an inlet valve is located within the secondary
water conduit, adjacent the inlet, and an outlet valve is located within the

secondary water conduit, adjacent the outlet.

In an example embodiment, the secondary water conduit comprises a
substantially elongate portion that runs substantially parallel to the primary

water conduit

In an example embodiment, the turbine comprises either a fin arrangement or

a threaded screw.

In an example embodiment, the primary water conduit I1s part of a

residential/municipal water distribution system.



In an alternate example embodiment, the primary water conduit is defined by a

natural conduit carrying water, such as a river.

According to a second aspect of the invention there is provided a method of
fiting an electricity generating arrangement to a primary water conduit, the
method comprising:

stopping the flow of water through the primary water conduit,

defining an outlet and an inlet in a side wall of the primary water

conduit; and

fitting a secondary water conduit to the primary water conduit, the
secondary water conduit defining an inlet that can be in fluid
communication with the outlet defined in the primary water conduit, the
secondary water conduit defining an outlet that can be in fluid
communication with the inlet defined in the primary water conduit, the
secondary water conduit housing a rotatable turbine, the turbine being

connectable to a generator,

so that water flowing through the primary water conduit can enter the
secondary water conduit, flow through the secondary water conduit and exit
the secondary water conduit so as to rejoin the primary water conduit, so that
under the influence of the water flowing through the secondary water conduit,

the turbine can rotate so as to drive the generator to generate electricity

In an example embodiment, the method includes fitting an inlet valve within the
secondary water conduit, adjacent its inlet, and fitting an outlet valve within the

secondary water conduit, adjacent its outlet.



According to a third aspect of the invention there is provided a method of fitting
an electricity generating arrangement to a primary water conduit, the primary

water conduit comprising a pressure reducing device, the method comprising:
stopping the flow of water through the primary water conduit; and
replacing the pressure reducing device within the primary water
conduit with a rotatable turbine, the turbine being connectable to a
generator, so that water flowing through the primary water conduit can
drive the generator to generate electricity.

In an example embodiment, the method includes fitting the pressure reducing

device adjacent the primary water condutt, in parallel with the rotatable turbine.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a schematic top view of an electricity generating
arrangement according to a first example embodiment of the

present invention;

Figure 2 shows a schematic view of the arrangement shown in Figure 1

connected to a reticulation grid;

Figure 3 shows a flow chart representing a method of fitting an electricity
generating arrangement to a primary water conduit, according to

a first example embodiment,

Figure 4 shows a schematic top view of an electrncity generating
arrangement according to a second example embodiment of the

present invention;



Figure 6 shows a schematic top view of an electricity generating
arrangement according to a third example embodiment of the
present invention; and

Figure 6 shows a flow chart representing a method of fitting an electricity

generating arrangement to a primary water conduit, according to
a second example embodiment.

DESCRIPTION OF PREFERRED EMBODIMENTS

Referring first to Figure 1, an electricity generating arrangement 10 comprises
a secondary water conduit 12, typically in the form of a pipe, fitted to a primary
water conduit 14, which, again, i1s typically also in the form of a pipe. The
secondary water pipe 12 defines an inlet 16 for allowing water flowing through
the primary water pipe 14 to enter the secondary water pipe 12.

The secondary water pipe 12 further defines an outlet 18 for allowing water
flowing through the secondary water pipe 12 to exit the secondary water pipe
12 so as to rejoin the primary water pipe 14, as indicated by the arrows in the
figure

The primary water pipe 14 typically includes a pressure reducing device, such

as a pressure reducing valve 20, as is well known in the art.

Significantly, a rotatable turbine 22 is located within the secondary water pipe
12, the turbine 20 being connectable to a generator 24 so that under the
influence of the water flowing through the secondary water pipe 12, the turbine
22 can rotate so as to drive the generator 24 to generate electricity for

distribution or storage.



In an example embodiment, an inlet valve 26 is located within the secondary
water pipe 12, adjacent the inlet 16, and an outlet valve 28 is located within the
secondary water pipe 12, adjacent the outlet 18. The valves 26, 28 may take
the form of a non return valve and/or pressure reducing valve, depending on a
number of factors, such as the size of supply and location, the water pressure

and the anticipated water flow speed

In addition, although not shown in Figure 1, one or more booster pumps may

be fitted, if and when needed.

In an example embodiment, the secondary water pipe 12 comprises a
substantially elongate portion 30 that runs substantially parallel to the primary

water pipe 14.

In an example embodiment, the turbine 22 comprises either a fin arrangement
or a threaded screw.

In an example embodiment, the primary water pipe 14 is part of a
residential/municipal water pipe system. In particular, the water pipe system
may be part of a local government, government, semi-government or privately
owned water distribution network

In an alternate example embodiment, the primary water pipe is defined by
anatural conduit carrying water, such as a river. In this embodiment, pumps
may be fitted to pump the water out of the river, through the secondary water
pipe, and then back into the river.

Tuming now to Figure 2, the relationship between the electricity generating
arrangement 10 shown in Figure 1 and an electrical reticulation grid or network

is shown. Figure 2 shows the secondary water pipe 12, turbine 22 and



generator 24, as described above. The generator 24 may be housed within a
suitable power station 42, with connection cables 44 extending from the
generator 24 to a transformer station 46. From the transformer station 46,
overhead cables 48 connect the transformer station 46 to a mast 50, and then
from the mast 50 to another transformer station 52. A further overhead cable
54 may carry the electricity to another mast 56, which can then further

distribute the electricity as needed.

Alternatively, or in addition, underground cables 58, 60 may also be used to
carry the electricity to a transformer station 46 or 52, and then onto a mini
substation or directly to a consumer Clearly, the reticulation network may be
designed in any one of a number of well-known ways, with the grid shown in
Figure 3 representing only one illustrative way of doing this.

Turning now to Figure 3, a method 70 of fitting an electricity generating
arrangement to a primary water pipe will be described. This method 70
comprises stopping the flow of water through the primary water pipe, as
indicated by block 72. The method 70 then comprises defining an outlet and
an inlet in a side wall of the primary water pipe, as indicated by block 74. The
method 70 concludes by fitting a secondary water pipe to the pnimary water
pipe, as indicated by block 76.

As described above, the secondary water pipe defines an inlet that can be in
fluid communication with the outlet defined in the primary water pipe. The
secondary water pipe further defines an outlet that can be in fluid
communication with the inlet defined in the primary water pipe The secondary
water pipe houses a rotatable turbine, the turbine being connectable to a
generator, so that water flowing through the primary water pipe can enter the
secondary water pipe, flow through the secondary water pipe and exit the

secondary water pipe so as to rejoin the primary water pipe, so that under the



influence of the water flowing through the secondary water pipe, the turbine

can rotate so as to drive the generator to generate electricity

In an example embodiment, although not shown in Figure 3, the method
includes fitting an inlet valve within the secondary water pipe, adjacent its inlet,
and fitting an outlet valve within the secondary water pipe, adjacent its outlet.

Turning now to Figure 4, a variation of the electricity generating arrangement
10 shown in Figure 1 is disclosed, in which a plurality of turbines and
generators 1s provided. In particular, an electricity generating arrangement 80
comprises a main secondary water conduit 82, typically in the form of a pipe,

fitted to a primary water conduit 84, which, again, is typically also in the form of

a pipe.

The main secondary water pipe 82 defines an inlet 86 for allowing water
flowing through the primary water pipe 84 to enter the main secondary water
pipe 82. The main secondary water pipe 82 further defines an outlet 88 for
allowing water flowing through the main secondary water pipe 82 to exit the
main secondary water pipe 82 so as to rejoin the primary water pipe 84, as
described above.

The primary water pipe 84 typically includes a pressure reducing device, such

as a pressure reducing valve 90, as is well known in the art.

Significantly, a plurality of additional secondary water conduits 92, 94 extend
across the ends of the main secondary water pipe 82 so as to define a paraliel

arrangement of secondary water pipes 82, 92 and 94.

Rotatable turbines 96, 98 and 100 are located within the secondary water
pipes 82, 92 and 94, respectively. Each turbine 96, 98 and 100 is connectable
to a generator 102, 104 and 106 so that under the influence of the water
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flowing through the secondary water pipes 82, 92 and 94 the turbines 96, 98
and 100 can rotate so as to drive the generators 102, 104 and 106 to generate
electricity. The generated electricity may either be distributed locally via a local
cable distribution network, as indicated by arrow 108, or the voltage may be
stepped up using suitable transformers 110 for long distance distribution over a
high voltage network, as indicated by arrow 112.

In a further version of the invention, turning now to Figure 5, an electricity
generating arrangement 120 comprises replacing a pressure reducing device,
which is typically fitted within a primary water conduit 122, with a rotatable
turbine 124. The turbine 124 may then in turn be connected to a generator
126, so that water flowing through the primary water conduit can drive the
generator 126 to generate electricity. As described above, the generated
electricity may either be distributed locally via a local cable distribution network,
as Indicated by arrow 128, or the voltage may be stepped up using suitable
transformers 130 for long distance distribution over a high voltage network, as
indicated by arrow 132.

A pressure reducing device, such as a pressure reducing valve 134, may be
fitted adjacent the primary water conduit 122, so as to be substantially in

parallel with the rotatable turbine 124.

In one version of the embodiment shown in Figure 5, a secondary/by-pass may
be fitted in parallel with the primary water conduit 122, for use when the turbine
124 is not operational.

Turning now to Figure 6, which is related to the arrangement shown in Figure
5, a further aspect of the present invention provides a method 140 of fitting an
electricity generating arrangement to a primary water conduit, the primary
water conduit comprising a pressure reducing device. The method 140
comprises stopping the flow of water through the primary water conduit, as
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indicated by block 142, and then replacing the pressure reducing device within
the primary water conduit with a rotatable turbine. As described above, the
turbine is connectable to a generator, so that water flowing through the primary
water conduit can drive the generator to generate electricity.

Although not shown in Figure 6, the method 140 may further include fitting the
pressure reducing device adjacent the primary water conduit, in parallel with
the rotatable turbine.

Since it 1s envisaged that the primary water pipe will form part of a
residential/municipal water pipe system, the present invention discloses an
electricity generating arrangement that 1s relatively quick, easy and
inexpensive to setup.



CLAIMS

-12-

1. An electricity generating arrangement comprising:

at least one secondary water conduit fitted to a primary water
conduit, the secondary water conduit defining an inlet for
allowing water flowing through the primary water conduit to
enter the secondary water conduit and an outlet for allowing
water flowing through the secondary water conduit to exit the
secondary water conduit so as to rejoin the primary water
conduit; and

at least one rotatable turbine located within the secondary water
conduit, each turbine being connectable to a generator so that
under the influence of the water flowing through the secondary
water conduit, the turbine can rotate so as to drive the generator
to generate electricity.

2. The electricity generating arrangement of claim 1, wherein an inlet

valve is located within the secondary water conduit, adjacent the inlet,

and an outlet valve is located within the secondary water conduit,

adjacent the outlet

3. The electricity generating arrangement of either clam 1 or claim 2,

wherein the secondary water conduit comprises a substantially

elongate portion that runs substantially parallel to the primary water

conduit.

4. The electricity generating arrangement of any one of the preceding

claims, wherein the turbine comprises either a fin arrangement or a

threaded screw.
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The electricity generating arrangement of any one of the preceding
claims, wherein the primary water conduit 1s part of a

residential/municipal water distribution system.

The electricity generating arrangement of any one of claims 1 to 4,
wherein the primary water conduit is defined by a natural conduit

carrying water.

A method of fitting an electricity generating arrangement to a primary

water conduit, the method comprising:

stopping the flow of water through the primary water conduit,

defining an outlet and an inlet in a side wall of the primary water

conduit; and

fitting a secondary water conduit to the primary water conduit,
the secondary water conduit defining an inlet that can be in fluid
communication with the outlet defined in the primary water
conduit, the secondary water conduit defining an outlet that can
be in fluid communication with the inlet defined in the primary
water conduit, the secondary water conduit housing a rotatable
turbine, the turbine being connectable to a generator,

so that water flowing through the primary water conduit can enter the
secondary water conduit, flow through the secondary water conduit and
exit the secondary water conduit so as to rejoin the primary water
conduit, so that under the influence of the water flowing through the
secondary water conduit, the turbine can rotate so as to drive the

generator to generate electricity.
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8. The method of claim 7, which includes fitting an inlet valve within the
secondary water conduit, adjacent its inlet, and fitting an outlet valve

within the secondary water conduit, adjacent its outlet.

9. A method of fitting an electricity generating arrangement to a primary
water conduit, the primary water conduit comprising a pressure
reducing device, the method comprising:

stopping the flow of water through the primary water conduit;
and

replacing the pressure reducing device within the primary water
conduit with a rotatable turbine, the turbine being connectable to
a generator, so that water flowing through the primary water
conduit can drive the generator to generate electricity.

10.  The method of claim 9, which includes fitting the pressure reducing
device adjacent the primary water conduit, in parallel with the rotatable

turbine.

DATED THIS 16™ DAY OF FEBRUARY 2009

OWMAN GILFILLAN INC.
(JOHN & KERNICK)
FOR THE APPLICANT
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