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MACHINE FOR THE PRODUCTION OF ELECTRIC POWER FROM
COMPLEMENTARY RENEWABLE SOURCES

TECHNICAL FIEDL

The present invention relates to the technical field to maximize the use of energy of
renewable sources and it refers to the electric power generation from complementary

renewable sources in particular the Aeolian and solar energy.

BACKGROUND OF THE INVENTION

Actually, for the electric power production from the Aeolian renewable source, they
mostly use horizontal axis wind turbine generators, providing power typically ranging
from 800 KW to 3,5 MW. These generators have a significant environment impact, in

fact the towers which support the propellers are about from 90 to 120 m high.

In the technical literature there are researches regarding the vertical axis generators, but

which are not used very often.
A drawback of both said known types of generators consists in that in case of lack of
wind, the energy production is null and such situation occurs very often in the Summer

time.

DISCLOSURE OF THE INVENTION

An object of the present invention is to provide a machine to obtain a significant electric
power production from complementary renewable sources, such as Aeolian and solar

sources, at least one of which is available almost during the whole year.

Other object is to provide a machine with moderate environment impact.

BRIEF DESCRIPTION OF THE DRAWINGS

SUBSTITUTE SHEET (RULE 26)
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The characteristics of the invention are evidenced in the following with particular

reference to the attached drawings, in which:

- figure 1 illustrates a schematic front view, partially sectioned, of the machine for
the electric power production from complementary renewable sources object of
the present invention;

- figure 2 illustrates a side view of a lower stator associated to a lower evaporator
and of a shaft connected to a generator of the machine of figure 1;

- figure 3 illustrates a plain view of the lower stator of figure 2;

- figure 4 illustrates side view of a lower turbine fixed to the shaft connected to
the generator of the machine of figure 1;

- figure 5 illustrates a plain view of the lower turbine of figure 4;

- figure 6 illustrates a side view of an upper stator associated to a first conveyor of
figure 1;

- figure 7 illustrates a side and sectioned view of a second conveyor and of a
covering mean of figure 1;

- figure 8 illustrates a side view of an upper turbine of figure 1;

- figure 9 illustrates a plain view of the turbine of figure 8.

BEST MODE OF CARRYING OUT THE INVENTION

With reference to the figures 1 - 8, numeral 1 indicates the machine for electric power
production from complementary renewable sources, object of the present invention,
provided with an electrical generator 2, equipped with wirings and control circuits and,
for example, incorporated or integrated in a basic building structure. The electric
generator 2 receives the rotary motion from a vertical motion driving shaft 3. The
machine 1 has a lower turbine 4 and an upon laying upper turbine 7, both rigidly fixed
to the shaft 3 and powered, with the Aeolian flow, that is wind flow, by means of a
toroidal shaped lower stator 5 coaxial to the shaft 3 and positioned around the base

portion of the lower turbine.
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The fixed blades 6 of lower stator 5 are accordingly inclined in respect to passing planes
for the shaft 3.

The machine comprises a first conveyor 8, having one portion in the form of
approximately inverted truncate cone and coaxial to the shaft 3, containing the upper
turbine 7. The smaller and lower base of the inverted truncate cone shaped portion is
provided with an enlargement 9 containing at least one portion of the lower turbine 4.

The first conveyor 8 is fit to direct the Aeolian flow flowing out from the lower turbine

4 towards the blades 14 of the upper turbine. The truncate cone shaped portion of the

first conveyor 8 comprises a plurality of passing openings 18. The movable blades 13 of
the lower turbine 4 are helical shaped and the movable blades 14 of the upper turbine 7

are wing shaped or propeller blade shaped fixed to the shaft 3 by means of a hub 15.

The movable blades 14 of the upper turbine 7 are approximately disposed on several
horizontal planes, for example four planes, and each of said planes comprises a set of
blades, for example eight blades, disposed to form a respective disc of the blades. The
diameter of said discs of the blades increases from the lower plane towards the higher

plane and the hub 15 has an approximately inverted cone shape.

The machine comprises a second conveyor 16, of approximately inverted truncated cone
shape, coaxial to the shaft 3, containing the first conveyor 8 and with the smaller lower
base provided with a respective annulus enlargement 17. The base and the barycentre of
the second conveyor are placed above the base and on the barycentre of the first

conveyor.

The inner wall of the second conveyor is equipped with a plurality of relieves 26,
consisting for example of deflector of the air flow carried out by folded sheets , fixed
internally to the second conveyor and oriented towards the inside of the interspaces 21
between the conveyers 8, 16. Said relieves 26 are fit to direct part of the flow through
the passing openings 18 of the first conveyor 8 towards the blades 14 of the upper
turbine 7.
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The machine comprises furthermore an upper stator 19, interposed between the
enlargement 9 of the first conveyor 8 and the annulus enlargement 17 of the second
conveyor 16. The blades of the upper stator 19 are helical shaped 20 and they are fit to

convey the Aeolian flow into the interspaces 21 between the conveyors 8, 16.

The machine comprises a lower evaporator 10 and a upper evaporator 22. The lower
evaporator 10 is disk shaped and is placed immediately below the turbine 4 in order to
supply at least to this latter also water vapour. The upper evaporator 22 is approximately
annulus shaped and it is associated with the enlargement 9 of the first conveyor 8 in

order to supply the interspaces 21 also with water vapour.

The water is supplied by water feeding means 11, for example comprising a water
reservoir or a connection to the public network, and is heated by solar collection means

12 connected to said evaporators 10.

The transversal sectioned area of the interspaces 21 between the conveyors 8, 16

increases from the lower part to the upper part thereof.

The machine comprises a horizontal covering mean 23 and fixed above and spaced

apart from the second conveyor 16.

The covering mean 23, the interspaces, and the plurality of the openings 18 of the first
conveyor, provide an advantageous depression downstream of the turbine and an

advantageous rise of the flow through the upper turbine.

It is also provided that the machine is equipped with electrical means 24, for example
comprising regulators and electrical batteries, powered by the electrical generator 2 and,
in order to make maximum use of the solar energy in more direct manner, from
photovoltaic means 25, for example consisting of amorphous silicon panels also

positioned on the covering mean.

The operation of the machine, by means of the turbines, provides to maximize the use of
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the air kinetic energy driven by the wind and by the convective motion produced by the
air heating and by the air humidification carried out by the evaporator means which

makes the maximum use of the thermal energy collected by the solar collection means.

The machine is therefore able to supplying electric energy also in case of lack of one of

the two Aeolian and solar sources.

In particular the lower stator, in cooperation with the first conveyor and independently
from the horizontal direction of the wind, conveys the Acolian flow, heated and
humidified by lower evaporator means, through the turbines. The stator and the upper
evaporator means carry out a similar effect heating and humidifying a second Aeolian
flow conveyed into the interspaces comprised between the first and the second
conveyor. Said second flow generates, in virtue of Venturi effect, the depression below
the covering mean and generates, through the openings of the first conveyor, the

increase of the flow through the upper turbine.

An advantage of the present invention is to provide a machine to obtain a significant

electric power production from renewable sources also in lack of wind.

Other advantage is to provide a machine with moderate environment impact.
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CLAIMS

1)

2)

3)

4)

5)

6)

Machine for the production of electric power from complementary renewable
sources provided with an electrical generator (2) connected to a motion driving

shaft (3), said machine (1) being characterized in that the shaft (3) is vertical and

has at Jeast lower turbine (4) powered by an Aeolian flow by means of a respective
toroidal shaped lower stator (5) coaxial to the shaft (3), and having fixed blades

(6) fit to convey the Aeolian flow to the respective at least one lower turbine (4).

Machine according to claim 1 characterized in that it comprises an upper turbine
(7), fixed to the shaft (3) above the first turbine (4).

Machine according to claim 2 characterized in that it comprises at least a first

conveyor (8) of approximately inverted truncate cone shape, coaxial to the shaft
(3), containing the upper turbine (7), and with the smaller lower base provided
with an enlargement (9) eventually containing at least a portion of the lower
turbine (4).

Machine according to claim 1 characterized in that it comprises at least a lower

evaporator (10) positioned immediately under the at least a lower turbine (4) in
order to provide at least to this latter also water vapour, the water being supplied
by water feeding means (11) and heated by solar collection means (12) connected

to the at least one lower evaporator (10).

Machine according to claim 2 characterized in that the movable blades (13) of the

lower turbine (4) have helical shape and the movable blades (14) of the upper
turbine (7) are wing shaped or propeller blade shaped, approximately arranged on

one or more planes, and fixed to the shaft (3) by means of a hub (1 5).

Machine according to claim 3 characterized in that it comprises a second conveyor

(16) having approximately inverted truncate conic shape, coaxial in respect to the

shaft (3), containing the first conveyor (8) and with the smaller lower base
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7)

8)

9

provided with a respective annulus enlargement (17).

Machine according to claim 6 characterized in that the truncate conic shaped

portions of the first (8) and second (16) conveyors have respectively a plurality of

openings (18) and a plurality of relieves (26).

Machine according to claim 6 characterized in that it comprises an upper stator

(19), interposed between the enlargement (9) of the first conveyor (8) and the
annulus enlargement (17) of the second conveyor (16), with respective helical
blades (20) fit to convey the Aeolian flow into the interspaces (21) between the

conveyors (8, 16).

Machine according to claims 4, 6 and 8 characterized in that it comprises an upper

evaporator (22) having approximately annulus shape and associated to the

enlargement (9) of the first conveyor (8) in order to provide the interspaces (21)

. also with water vapour, said water being provided by water feeding means (11)

10)

11)

12)

13)

and heated by the solar collection means (12) connected to the upper evaporator
(22).

Machine according to claim 6 characterized in that it comprises a horizontal

covering mean (23) fixed above and spaced apart from the second conveyor (16).

Machine according to claim 7 characterized in that the relieves (26) of the second

conveyor (16) are obtained from folded sheets oriented towards the inside of the

interspaces (21) between the conveyors (8, 16).

Machine according to claim 8 characterized in that the transversal sectioned area

of the interspaces (21) between conveyors (8, 16) increases from the lower part to

the upper part thereof.

Machine according to any one of the preceding claims characterized in that it

comprises electrical means (24) powered by photovoltaic means (25) and by
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14)

15)

electrical generator (2).

Machine according to claim 5 characterized in that the movable blades (14) of the

upper turbine (7) are disposed on four horizontal planes and each of said planes
comprises eight blades disposed to form a respective disc of the blades, the
diameter of said discs increasing from the lower part to the upper part of the upper
turbine (7).

Machine according to claim 14 characterized in that the hub (15) has a

approximately inverted truncate cone shape.
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