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(57) Abstract: The present invention concerns a hydraulic duct (CO) with a device for the production of hydroelectric energy (D),
comprising a hydraulic wheel (1) put into rotation by the water flow passing through said duct. Said hydraulic wheel (1) has a
driving shaft (4) carrying a pair of pulleys (7) for shitting the rotating movement thereof towards an equivalent number of electric
generators (GE)1 connected to the same by means of transmission belts (8), so as to determine the working thereot and, conse-
quently, the production of low-cost energy using the water coming from drainpipes of an already existing hydroelectric power
plant.
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A HYDRAULIC DUCT WITH A DEVICE FOR PRODUCING
HYDROELECTRIC ENERGY

The present invention concerns the field of facilities for producing
hydroelectric energy.
More in detail, it concerns a hydraulic duct provided with a
hydroelectric device operated by the water flow passing through the
same.
As known, the working principle of the existing hydroelectric power
plants implies the use of groups of turbines opérated by masses of
moving water, connected to the same number of groups of alternators,
for transfprming the rotating movement into electric energy.
It is also known that, at the end of a normal productive cycle, said
water masses are led downstream of the facilities through drainpipes
without any kind of device for exploiting the kinetic energy of a fluid in
motion.
Aim of the present invention is to obtain low-cost electric energy by
exploiting the kinetic energy still present in the waters drained, at the
end of a normal productive cycle, through the drainpipes of a
hydroelectric power plant of known type.
The aim is reached by means of a hydraulic duct with a device for
producing hydroelectric energy comprising:

- a hydraulic wheel put into rotation by a water flow passing

through said duct; |

- adriving shaft integral with said hydraulic wheel;
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- a mechanical system arranged for transferring the rotation
movement of said driving shaft towards a pair of electric
generators.

The present invention shows the following advantages:

- it éllows to produce low-cost electric energy;

- it allows to optimize the exploitation of the water resources of
the territory; |

- it may be used for increasing the energetic output of already
existing hydroelectric power  plants, without any direct
intervention on the equipments of the same;

it has low installation and maintenance costs.

Further aspects of the present invention will be described more in
detail hereinbelow, with the help of the drawings in which a preferred
embodiment is shown, illustrated by way of non-limiting example.
Enclosed figures 1 and 2 show the structure of a hydraulic duct
according to the present invention from a lateral view in transparency
and in cross section.
Relating to the figures, the present invention comprises a hydraulic
duct CO With a preferably quadrangular section, communicating with
the drainpipes of an existing “hydroelectric power plant, and
comprising a hydroelectric device D mainly consisting of: |
- a hydraulic wheel 1, out of carbon fibre or material with similar
mechanical features, passing through an opening 2 on the
upper wall of said duct CO so as to result partially immersed in

the water flow transported by the same, and embedded in a
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spécial containing structure 3 applied to said duct CO in
correspondence with said opening 2, so as to restore the
perfect hydraulic sealing of the same;

- a driving shaft 4, integral with said hydraulic wheel 1, rotating
on lubrified bearings 5 placed on top of a pair of vertical
supports 6 for holding said driving shaft 4 and the hydraulic
wheel 1 related thereto;

- a pair of pulleys 7 placed at the ends of said driving shaft 4,
arranged for transferring the rotating movement of said
hydraulic wheel 1 towards an equivalent number of electric
generators GE connected to said pulleys by means of suitable
transmission belts 8, so as to determine the working thereof.

According to the present invention, the hydraulic duct CO has an
upper opening 2 arranged for allowing the immersion of the lower
paddles of said hydraulic wheel 1 of said device D into the water flow
passing through the same, whereby said hydraulic wheel 1 is
embedded in a special containing structure 3 applied to said duct CO,
in correspondence with said upper opening 2, so as to restore the
perfect hydraulic sealing thereof.

Said structure 3 consists of a pair of independent hulls 9-10 that can
be easily removed for repair or maintenance of the inner elements of
said device D, provided with lateral openings 11 arranged for allowing
the installation onto said duct CO without interfering with the normal
working of said driving shaft 4 connected to the hydraulic wheel 1 of

said device.
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The impact of the water on the lower paddles of said hydraulic wheel
1 determines the rotation of the same and of the driving shaft 4
integral thereto, onto said lubrified bearings 5 placed on the top of
said vertical supports 6 arranged for holding said driving shaft 4 and
consequently said hydraulic wheel 1 connected thereto.
A pair of pulleys 7, placed at the ends of said driving shaft 4, shift the
rotating movement of the hydraulic wheel 1 towards an equivalent
number of electric generators GE, connected to said pulleys by means
of suitable transmission belts 8, in order to activate the same and,
consequently, to obtain the production of low-cost energy by reuse of
the water masses drained, at the end of the production cycle, from the
drainpipes of pre-existing hydroelectric power plant, and appropriately
led into said duct CO so as to be transferred, as usual, downstream of
said facilities.
Should one of the electric generators GE break down, it is possible to
insulate such element detaching the relative transmission belt 8 from
the driving shaft 4 of the hydraulic wheel 1 of the hydroelectric device
D, repair or replace the same without incurring in the stop of the whole
plant.
Furthermore, above mentioned ducts CO have the following features:
- they may be provided with a number of devices D variable
according to the capacity of the transported water flow and
consequently of the electric energy that may be obtained from

the same;
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- they may be fed without distinction with water coming from the
drainpipes of pre-existing hydroelectric power plants, or with
water provided by rivers of medium and great dimensions;

- said ducts may be installed on the surface or even in special
underground tunnels so as to reduce their environmental
impact.

Withstanding the principle of the invention, the embodiment and

the details of construction of the same could be amply varied,

compéred to what has been described and illustrated, without lying

outside the scope of the present invention.
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CLAIMS

1. A hydraulic duct (CO-2) provided with a device (D) for the production
of hydroelectric energy, characterized in that it comprises:

- a hydraulic wheel (1, 3, 9, 10, 11) put into rotation by a water flow
passing through said duct (CO); .

- a driving shaft (4, 5, 6) integral with said hydraulic wheel (1);

- a mechanical system (7, 8) arranged for transferring the rotating
movement of the driving shaft (4) towards a pair of electric generators
(GE).

2. A hydraulic duct (CO) according to claim 1, characterized in that the
device (D) for the production of electric energy has a hydraulic wheel
(1) passing through an opening (2) realized in the upper wall of the
same.

3. A hydraulic duct (CO) according to claim 1, characterized in that the
device (D) for the production of electric energy has a structure (3) for
containing said hydraulic wheel (1), and in that said containing
structure (3) is placed in correspondence with the upper opening (2) of
said duct (CO) so as to restore the perfect hydraulic sealing of the
same.

4. A hydraulic duct (CO) according to claim 3, characterized in that said
containing structure (3) consists of a pair of independent hulls (9, 10)
provided with lateral openings (11).

5. A hydraulic duct (CO) according to claim 1, characterized in that the

device (D) for the production of hydroelectric energy has a driving
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shaft (4) integral with said hydraulic wheel (1) rotating onto lubricated
bearings (5).

6. A hydraulic duct (CO) according to claim 1, characterized in that the
device for the production of hydroelectric energy (D) has a pair of
vertical supports (6) for holding the driving shaft (4) and the hydraulic
wheel (1) related thereto.

7. A hydraulic duct (CO) according to claim 1, characterized in that the
device (D) for the production of hydroelectric energy has a couple of
pulleys (7) placed at the ends of said driving shaft (4) connected to a
corresponding number of electric generators (GE) by means of

transmission belts (8).
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