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OMNIDIRECTIONAL GENERATOR APPARATUS

Field of Invention

The present invention, is an apparatus to generate energy, using omnidirectional fluxes.

Background of the Invention

Energy generating apparatus based on wind are generally classified according to the orientation
of its axis that can be vertical (VAWTS) or horizontal (HAWTS).

Those having a horizontal axis are those that have most presence in the market of generation of
great volumes of energy given their efficiency when faced with stable winds of high velocity.
Their main limitation is that they need to be located in zones where the wind is stable in
direction and intensity, given that they can’t operate with low velocities and require braking
systems for high velocities, apart from direction systems to face the wind perpendicular to its
blades, which makes it not adaptable for zones with changing winds such as cities. Other
inconveniences normally registered are a relatively high probability of failure due to the vibration
to which they’re subdued, the noise they generate and the environmental impact in visual terms
and for the birdlife. Those having a vertical axis have the capacity of facing winds from any
direction perpendicular to their axis, therefore they are commonly described as
“‘omnidirectional”. This description is wrong because said turbines can only function with winds
perpendicular to its axis, namely, horizontal winds, but do not work with vertical or diagonal
winds, therefore they are not optimum for situations wherein the winds can influence in vertical,
horizontal or diagonal orientation, such as in the facades of the buildings in a city. The proposed
apparatus has the capacity of facing winds from any direction, not only horizontal, but also
diagonal and vertical, which allows to describe it as truly omnidirectional.

Some aerogenerators that have been published as “omnidirectional” are present in applications
ES 1,072,304, ES 2,620,927, ES 2 477 115, and ES 2,418,680.

The generator apparatus based on wind can also be classified according to its functioning
principle, capable of being by support or by drag. The better part of the apparatus of horizontal
axis and some of vertical axis, such as Darrieus, function based on support. Others, such as
Savonius for example, function by drag.

The proposed apparatus does not work based on drag or support, its functioning is based on
the Venturi effect, which explains the difference in pressure of a fluid that travels through a

conduit with a variating cross section. Therefore, having each channel a point of entrance
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greater than the exit point, the air that travels through speeds up reducing its outgoing pressure,
which generates push from the entrance to the exit.

Other generators that are based on the Venturi effect use it mainly to accelerate air that faces a
propeller, but not to produce push. Some examples are in publications US 2012/0175882, US
4,508,973, EP 2264309A2 and US 2012/0098262 Al. Therefore, there is a need that has not
been addressed of having an energy generator, based on a flux from any direction.

Summary of the Invention

It is about an omnidirectional generator apparatus, capable of translating the push of a fluid
from any direction in the vertical, horizontal or diagonal plains to rotational movement on a
unique axis. This rotational movement can be translated to electric energy by known means.
This apparatus is especially useful in places where the direction and orientation of the fluids is
changing, able to generate electricity with fluids in horizontal, vertical and/or diagonal
orientation.

This apparatus does not need to be redirected to face the fluids from different directions, given
that its geometry allows to function receiving fluxes from any of its faces.

The apparatus is conformed based on channels having entrances that are larger than the exits
in variable proportions. Once travelled by a fluid, the difference in size between the entrance
and the exit creates a difference in pressure that generates push from the entrance to the exit.
The channels can be straight or curved and of variable length. The entrances can be exposed
to one of the faces of the apparatus, while the exits can lead to its interior and/or exterior.

The channels can be grouped forming the faces of a geometric body, these faces can be
straight or curved and in the form of varied polygons. Each face can include one or more
channels forming one or more layers of channels with internal and/or external outflow.

All the faces conformed by channels conform in conjunction a geometric body that rotates on a
unigue axis. To achieve this, each face is oriented so that its channels push the apparatus in a
determined direction of rotation.

The apparatus is connected to an electricity generation system by means of a fixed axis that
transfers the rotation of the body to the generator.

Said apparatus can be useful in several situations, such as for example to generate energy from
wind in urban zones from fluxes of water under the waves of the sea.

Brief Description of the Drawings
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The invention will be best understood with reference to the attached figures, wherein:

Figure 1 is a schematic illustration, which shows a regular tetrahedron, which has faces
identified with letters A, B, C and D; this figure can constitute the base geometry for a wind
turbine as is described in the example. In the figure a unique rotation axis is also identified (k)
and the vertices that intersect it (f) and (g).

Figure 2 is a schematic illustration, which shows the omnidirectional turbine described in the
example; its triangular faces correspond to those identified in Figure 1. The base geometry of
this turbine is a regular tetrahedron. The unique axis of rotation (k) is also indicated.

Figure 3 is a schematic illustration, which shows the turbine described in the example from an
axial view of its rotation axis. 4 faces; A, B, C and D, are identified.

Figure 4 is a schematic illustration, that shows the turbine described in the example from a
perpendicular view of its rotation axis. 4 faces; A, B, C and D, are identified.

Figure 5 is a schematic illustration, which shows the turbine described in the example from an
axonometric view. Its 4 faces are presented distanced to facilitate comprehension. Faces A and
B are equal and faced; in the same way, faces C and D are equal and faced. The difference
between faces A-B and faces C-D is the orientation of its internal channels, as is explained in
the latter figures.

Figure 6 is a schematic illustration, that shows a dismantling of faces A-B and C-D from an
axonometric view. Each face is composed by 3 layers (a), (c) and (e) and 2 sets of separators
(b) and (d). The difference in orientation of the separators can be distinguished, which are the
ones that determine the orientation of the flux of air in the turbine described in the example. This
difference allows to position itself in opposite positions in the turbine, each face translates the
push of the wind to rotational movement always in the same direction.

Figure 7 is a schematic illustration, which shows the components identified in Figure 6 grouped
in a way that allows to visualize how wind is distributed and effects on each face.

The combination (a+b) illustrates the distribution of the channels having entrances that are
found on the vertices that intersect the unique rotation axis (f) and (g), which therefore will be
those that receive the axial winds to the rotation axis (k). In the example, these channels (b) can
receive vertical (i) and diagonal (j) winds, and direct them internally diagonally, outflowing to

internal exits through a cut in the internal face (a).
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The combination (c+d) illustrates the distribution of the channels having entrances that are
located on the vertices that do not intersect the rotation axis (k). In the example, these channels
(d) can receive horizontal (h) and diagonal (j) winds, and direct them internally horizontally,
outflowing to external exits.

Element (e) illustrates the exterior layer that closes all the channels (d). Its shape is given by the
channels and does not correspond exactly to a segment of a sphere.

In this example, the entrances of all the channel sets (b) and (d) are given by a circular segment
of the same size. Therefore, the air exits of all the channels (b) and (d) have an area
corresponding to half of the entrances.

Application Example

An application of this technology can be an energy generator apparatus based on wind.

This apparatus can be conformed of 4 triangular faces (A, B, C and D) that form a regular
tetrahedron. Each face can be conformed as well by 2 combinations of channels (a+b) and
(c+d), with 6 channels with internal outflow (b) and 6 channels with external outflow (d). The
channels with internal outflow (b) can be oriented in a different direction as those that outflow to
the exterior (d).

The unique rotation axis of the apparatus (k) can be located in the centre of the opposing
vertices of the tetrahedron (f) and (g). The channels having entrances that are located in the
vertices that intersect in the rotation axis (b) can be oriented diagonally to generate a rotational
movement based on winds that effect the apparatus in the axial direction (i) or diagonal to the
axis (j). The channels having entrances that are located in the vertices that do not intersect the
axis (d), can be oriented perpendicularly to the axis, to generate rotational movement based on
winds that effect the apparatus perpendicularly (h) or diagonal to the axis (j).

Channels (b) and (d) can be separated by straight or curved walls and their upper and lower
faces (a), (c) and (e) can be straight or curved. The channels can be varied in length. The
entrances and exits of air of each face can conform a circular segment. The relation between
the entrance and the exit can be given by the 2:1 ratio.

Said apparatus can be installed in the facade of a building with its axis in vertical, horizontal or
diagonal position and, in any of these positions, can generate energy based on vertical,

horizontal and diagonal winds existing in locations of this type.
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CLAIMS

1. An omnidirectional generator apparatus, capable of translating push of a fluid
from any direction in the vertical, horizontal or diagonal plains to rotational movement on a
unique axis, wherein it comprises:

a plurality of channels;

wherein the entrance to each channel is bigger than the exit of each channel,
wherein once travelled by a fluid, the difference in size between the entrance and the exit
creates a difference in pressure that generates push from the entrance to the exit;

a plurality of faces that form a geometric body;

wherein each face groups a subgroup of said plurality of channels, and wherein
each face is oriented such that its channels push the apparatus in a determined rotational
direction:

an electricity generation system;

a fixed axis;

wherein the apparatus is connected to the electric generation system by means of

the fixed axis that transmits the rotation of the body to the generator.



