wO 2019/172792 A9 | I 0N 000 000000 0O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

CORRECTED VERSION

(19) World Intellectual Property =
Organization

International Bureau /

(43) International Publication Date —/

12 September 2019 (12.09.2019)

(10) International Publication Number

WO 2019/172792 A9

WIPO I PCT

(51) International Patent Classification:
F03D 3/00 (2006.01) FO3D 3/04 (2006.01)
F03D 3/02 (2006.01) FO3D 3/06 (2006.01)

(21) International Application Number:
PCT/R0O2019/000006

(22) International Filing Date:
01 March 2019 (01.03.2019)

Romanian

English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:

a2018 00143 01 March 2018 (01.03.2018) RO

(72) Inventor; and

(71) Applicant: STROIE, Dumitru [RO/ROJ; Sat Darménesti
(Com. Dirménesti) nr. 1116, Jud. Dambovita, Com. Dar-
minesti (RO).

(74) Agent: ROMINVENT S.A.; FIERASCU, Cosmina, Str.
Ermil Pangratti nr. 35, sector 1, Bucuresti (RO).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

(54) Title: VERTICAL WIND TURBINE

(57) Abstract: The vertical wind turbine comprising at least one
reel with a superior circular basis and an inferior circular basis
arranged parallel and which are fixed on the direction of the central
axis of the respective reel through a hermetically sealed cylinder
assembly, said reel is divided into a plurality of m rows, arranged
perpendicular and uniform along the total height of the reel and
delimitated by a plurality of circular separation elements that are
concentric with the bases, where each row is provided with a n
number of blades, forming in this way an assembly of blades Pn,
each P blade having a profile d and the same height as the height of
the associated row, the profile d having two openings, one convex
opening d1 and one concave opening d2, oriented in the same di-
rection as the reel's rotation, with the convex opening d1 fixed on at
least one of the separation elements and oriented towards the reel's
central axis and with the concave opening d2 fixed on at least one
of the separation element and oriented towards the reel's exterior,
in which each blade P on the same row is 360/n degrees spaced
apart from the neighboring blade and the blade assembly Pn on
each row being a number higher than zero and lower than 360/n
degrees spaced apart from the blade assembly on the neighboring
row/rows and at least one hermetically sealed cylinder positioned
along the direction of the reel's central axis and concentric with it,
said hermetically sealed cylinder having a smaller diameter than
the reel's diameter and a vertical suppott provided with a pivot head
on which the reel is fixed in a pivoting manner in relation to said
vertical support and along the direction of said reel's central axis.

[Continued on next page]



WO 2019/1772792 A | [IN 100000 00000

SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
— of'inventorship (Rule 4.17(iv))

Published:

—  with international search report (Art. 21(3))

—  with amended claims (Art. 19(1))

—  with information concerning authorization of rectification
of an obvious mistake under Rule 91.3 (b) (Rule 48.2(i))

Date of publication of the amended claims:
21 November 2019 (21.11.2019)

(48) Date of publication of this corrected version:
16 January 2020 (16.01.2020)

(15) Information about Correction:
see Notice of 16 January 2020 (16.01.2020)



WO 2019/172792 PCT/R0O2019/000006

VERTICAL WIND TURBINE

DESCRIPTION

TECHNICAL FIELD

The invention refers to a vertical wind turbine preferably used for an efficient
collecting of the low-intensity atmospheric air currents that have a slower speed than
-1-2m/s, unsteady or in gusts of wind that exist at a lower height above the soil,
adapted to units that consume electrical energy in the urban environment or the

countryside.

BACKGROUND

There is presently a global demand for developing sustainable, environmentally
friendly alternative energy systems. Wind energy has become one of the preferred
alternative resources, leading to recent technological progress in this domain, like for
instance high efficiency turbines.

Two types of wind turbines are known:

- with a rotor with horizontal axis and

- with a rotor with a vertical axis.

Wind turbines with vertical axis rotor offer more advantages comparing with the
conventional design of the rotor with horizontal axis.

The wind turbines with vertical axis are split into two categories:

- Darrieus-type turbines and

- Savonius-type turbines.

The Savonius turbines have a pretty low efficiency, 14% in comparison with the
Darrieus wind turbines which have the efficiency of 32%. The simplicity of building a
wind turbine becomes often more important than its efficiency.

A major advantage of the vertical axis wind turbines is that they are omni-directional,
which means they can catch the wind energy from all directions.

However, there is a disadvantage, namely the negative torque induced on the blades

that work against the direction of the airflow at the end of the full rotation.
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The Savonius wind turbine is usually provided with a rotor with two or three cups.

Due to the curvature, the cups oppose less resistance when they rotate'against the
direction of the wind than when they rotate in the direction of the wind. The
difference of the traction determines the rotation of the Savonius turbine. Because
they are sliding devices, the Savonius turbines extract much less wind power than
those lift-type turbines with similar dimensions. A big area of a Savonius rotor's
curved surface can be near the soil, which makes the total energy extraction less
effective because of the wind's slower speed at lower heights. The Savonius turbines
are used whenever the costs or the reliability are more important than efficiency.

The Darrieus-type wind turbine is made of a number of curved blades, mounted on a
framework or a vertical rotating shaft. The blades’ curvature allows their surface to
become stressed in tension only on high rotational speeds. The blades are arranged
in a symmetrical way and in the way that they have a zero angle of maneuver,
meaning the angle that the blades have in relation with the structure on which they
are mounted on. This arrangement has the same level of efficiency no matter from
where the wind blows. One of the design’s problems is that the angle of attack
modifies as the turbine spins so that every blade generates the maximum torque at
two points on its cycle, front and back of the turbine. This leads to a sinusoidal
(pulsing) power cycle that complicates the design. Most of the Darrieus turbines
have mechanical brakes or other speed control devices that complicate the

construction of the turbine even more.

TECHNICAL PROBLEM

One of the objectives of this invention is to overcome the above mentioned
disadvantages by creating a vertical wind turbine which ensures increased efficiency
while having at the same time a light, simple low-cost construction that can be easily
adapted to units that consume electrical energy in the urban and rural environments.
Another objective of this invention is to ensure that the turbines’ blades are oriented
towards the wind's direction in order to catch and efficiently direct the atmospheric

airflow with the help of a minimum torque.

DESCRIPTION
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The above mentioned problems are overcome by providing a vertical wind turbine as
defined in claim 1 of the present invention,
Additional characteristics of the present invention are defined in the corresponding
dependent claims.
The object of the present invention is a vertical wind turbine that comprises:
- at least one reel with a superior circular basis and an inferior circular basis
arranged parallel and the centers on a central axis of the reel, spaced from one
another, the said reel being divided into a multitude of m rows, perpendicularly and
uniformly arranged on the whole height of the reel and delimited by a plurality of
circular separation elements with the centers on the central axis of the reel,

- each row from the plurality of the reel's m rows having a number n of blades
that forms a blade assembly Pn,

- each blade from the same row has a profile d and the height equal
with the height of the associated row, and the profile d has two blind openings, the
convex blind opening d1 and, respectively the concave blind opening d2 oriented in
the direction of the rotation of the reel, with the convex blind opening d1 fixed on at
least one of the separation element and oriented towards the central axis of the reel
and the concave blind opening d2 fixed on at least one of the separation element
oriented towards the exterior of the reel,

-each blade from the same row being with 360/n degrees spaced apart
from the neighboring blade; and

- the blade assembly on each row being with a number of degrees
higher than zero and lower than 360/n spaced apart from the assembly on the row(s)
next to it;

- at least one cylinder hermetically sealed positioned on the direction of the central
axis of said at least one reel and concentric with it, having a smaller diameter than
the diameter of the reel, and

- a vertical support provided with a pivot head on which said at least one reel is fixed,
in a pivoting manner in relation with said support and on the direction of the central
axis of the reel.

In the context of the present invention, each reel has a superior circular basis and an
inferior circular basis, disposed in a parallel manner, the reel's central axis passes
through the centers of the two bases. The distance between the inferior circular

basis and the superior circular basis represents the reel’s height.
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On the direction of the reel's central axis and concentric with it is also positioned at
least one hermetically sealed cylinder, having the diameter smaller than the reel’s
diameter, preferably, the diameter of said at least one hermetically sealed cylinder
representing at most one third of the reel's diameter.

In a first preferred embodiment of the invention, said at least one hermetically sealed
cylinder forms an assembly of hermetically sealed cylinders consisting of a number
m of hermetically sealed cylinders, concentric with the reel and overlapping; each of
them corresponding to one blade row. Each hermeticaily sealed cylinder is provided
with charging and respectively, discharging valves for gas.

At the same time, concentric with the reel and perpendicular on the external surface
of said at least one hermetically sealed cylinder are provided a plurality of circular
separation elements, their role being to delimit several rows of the reel. For example,
the first row is formed between the inferior circular basis and the first element of
separation, the second row is formed between the first and the second row of
separation and so on like this until the last row, formed between the last element of
separation and the superior circular basis of the reel. The hermetically sealed
cylinder has its circular bases positioned on the central axis of the reel as well.

Each row is provided with a number n of blades forming thus an assembly of blades,
(Pn), associated with the respective row. Preferably, number n is higher or equal with
three, or more preferably it is higher or equal with six, for example each row is
provided with eight blades. Each blade has a profile with two blind openings, one
convex blind opening and one concave blind opening, taking into consideration the
direction of rotation of the reel. Preferably, the two blind openings have equal
dimensions. The convex blind opening is oriented towards the central axis of the reel
and the concave blind opening is oriented towards the exterior of the reel. The
concave blind opening lies in the extension of the convex blind opening, so that the
profile of each blade takes the shape of letter S. The length of a blade’s profile, in the
context of the present invention, represents the entire length defined by the
difference between the reel's radius and the hermetically sealed cylinder's radius.
Each blade has the height substantially equal with the height of the row on which it is
positioned. More specifically, when two separation elements define a row where
there is an assembly of blades, the distance between those two separation elements
represents the height of the respective row. In that same way, the height of the first

row is given by the distance between the inferior circular basis and the first
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separation element and the height of the last row is given by the distance between
the last separation element and the superior circular basis.

Each blade on the same row is 360/n degrees spaced apart from the neighboring
blade, where n represents the number of blades on the corresponding row. For
example, when there are eight blades on a row, each one of them is 45 degrees
spaced apart from the blade next to it.

The blade assembly on each row is spaced apart with a number of degrees higher
than zero and lower than 380/n from the assembly on the neighboring row/rows. In a
first preferred embodiment, the assembly of the blades on a row is 360/2n degrees

spaced apart from the neighboring assembly of the row/rows.

ADVANTAGES OF THE INVENTION

The advantages of the vertical wind turbine according to the invention are:

- it can function during low speed wind, at least 1-2m/s irrespective of its direction or
intensity;

- the S shape of each blade ensures the increase of the turbine engine’s torque, at
the same wind speed because the air currents are concentrated in the concave blind
opening on the blade's exterior extremity;

- a continuous and linear turbine rotation movement is ensured due to the fact that
the blades are spaced apart from each other and operate in stages, similar to the
way a thermal engine works in three stages: intake when air accumulates,
compression when maximum air concentration is produced and evacuation occurs
when the air pressure is released,;

- each cylinder from the assembly of hermetically sealed cylinders contains a
compressed gas which is lighter than the air which leads to the increase of the
turbine's functioning efficiency, reducing both the gravitational force and the friction
force between the turbine and the air;

- light and simple construction;

- reduced production costs;

- works in extreme conditions of temperature and variations in wind speed thanks to
the system formed by the permanent magnet assembly and the coil assembly;

- due to the low heights at which it functions, the anchoring and fastening installation

of the wind turbine occupies less spacefterrain surface;
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- the maintenance is easier because the components are placed at a lower height;
- reduced noise;
- it is capable of collecting the air currents along the reel’s height even if they have

different speeds.

BRIEF DESCRIPTION OF THE DRAWINGS

Other vadvantages and characteristics are going to be clearer from the following
description, for the preferred embodiments which do not limit the scope of the
protection, of a vertical wind turbine in conformity with the invention, with reference
to the drawings wherein:

- Figure 1 represents a perspective view of the vertical wind turbine with two reels in
a first preferred embodiment according to the invention, view from the guiding
element (the exit area of the air currents);

- Figure 2 represents a perspective view of the vertical wind turbine with two reels in
a first preferred embodiment, view from the deflector assembly (the admission area
of the air currents);

- Figure 3 represents a frontal view of the vertical wind turbine with two reels in a first
preferred embodiment;

- Figure 4 represents a lateral view of the vertical wind turbine with two reels in a first
preferred embodiment;

- Figure 5 represents a top view of the vertical wind turbine with two reels in a first
preferred embodiment;

- Figure 6 represents a perspective view of the wind turbine with one reel in a second

preferred embodiment.

DETAILED DESCRIPTION

Referring to figure 1, the reels (1, 2) according to the invention are cylindrical pieces

preferably with disc-shaped ends, having a superior circular basis (1a, 2a) and an
inferior circular basis (1b, 2b).

Each reel (1, 2, 3) rotates around its own central axis (Y1, Y2, Y3) (not shown). In
the second preferred embodiment presented in figure 6, the central axis (Y3) of the

reel (1, 2, 3) may coincide with the turbine’s central axis.
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Concerning figure 1 as well, each reel (1, 2) is divided into a plurality of rows (R1,
R2, R3...Rm) arranged perpendicularly and uniformly along the reel’s (1, 2) height
and delimitated by a multitude of circular separation elements (S11, S$12; S21,
S22;...Sm) that are concentric with the basis (1a, 2a, 1b, 2b) of the respective reel
(1, 2). The separation elements (S11, S12; S21, S22;...Sm) divide the reel (1, 2, 3)
in several rows (R1, R2, R3...Rm) of equal heights. For example, the first row is
formed between the inferior circular basis of the reel and the first separation element,
the second row is formed between the first and second separation elements and so
on until the last row, formed between the last separation element and the superior
circular basis of the reel. Preferably, the number m is a multiple of number three.

On the reel's (1, 2, 3) central axis direction and concentric with it there is positioned
at least one hermetically sealed cylinder, which has the separation elements (S11,
S12; S21, S22;...Sm) fixed on its exterior surface. In order to ensure the turbine's
optimal functioning, the diameter of said at least one hermetically sealed cylinder is
smaller than the reel’s (1, 2, 3) diameter, preferably the diameter of said cylinder is at
most one third of the reel’s (1, 2, 3) diameter.

In the second preferred embodiment, figure 6, the said at least one hermetically
sealed cylinder forms an assembly of hermetically sealed cylinders comprising a
number m of hermetically sealed cylinders, concentric with the reel (1, 2, 3) and
overlapping, one for each corresponding row (R1, R2, R3...Rm). Each hermetically
sealed cylinder has gas charging and discharging valves (13a, 13b).

Each hermetically sealed cylinder contains a non explosive compressed gas which is
lighter than the air, which leads to an increase in the turbine’s functioning efficiency,
reducing both the gravitational force and the friction force between the turbine and
the air, ensuring at the same time a light construction and a more precise positioning
of the turbine while functioning.

The non explosive compressed gas is preferably argon, neon or helium.

Referring to the figures 2, 3 and 4, the turbine according to the invention comprises
two reels (1, 2) and additionally a chassis (S), with a frontal, a posterior and two
lateral sides, a superior and an inferior side wherein the reels (1, 2) are mounted
inside the chassis (S) and spaced from every said side of the chassis (S).

The chassis (S) is preferably made of metallic bars fixed between themselves,

preferably by welding, thereby forming a rigid framework.
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At the same time, the reels (1, 2) are mounted inside the chassis (S), with the
possibility to rotate around their own axes (Y1, Y2), preferably through connecting
and bearing means. The connection means of the chassis (S) can be threaded
assemblies.

The reels (1, 2) are spaced from each side of the chassis (S), with a distance
determined by the oscillation given both while functioning at high wind speeds and
by the reel’s (1, 2) height and by the thickness of the material of the blades assembly
(Pn) provided on each reel (1, 2). Each reel (1, 2) is connected by some connection
means (10a, 10’a, 10b, 10’b) ( not shown), positioned between the superior side of
the chassis (S) and the superior basis (1a, 2a) of each reel (1, 2) and respectively
between the inferior side of the chassis (S) and the inferior basis (1b, 2b) of each
reel (1, 2), each of them with the possibility of rotation around its own central axis
(Y1, Y2), perpendicular on the superior (1a, 2a) and inferior (1b, 2b) basis of the
reels (1, 2) and which connects the centers of their respective basis (1a, 2a, 1b, 2b),
in opposite direction one from the other towards a separating plane between the two
reels (1, 2). Preferably, the connection means (10a, 10’a, 10b, 10’b) may be an
assembly of oscillating bearings with guides, dimensioned to take over both the
specific task for the reel's (1, 2) weight and the centrifugal force generated by the
reel’s (1, 2) rotation.

The axis of each bearing from said assembly is provided at the end with a screwing
top. This top rotates on an adjustable plate to decompress the bearings, reducing the
friction surface and thus increasing the turbine’s efficiency.

The connection means (10a, 10’a, 10b, 10’b) can be mounted onto the chassis (S)
by screwing assemblies on a fixed metal plate, for example, by welding to chassis
(S), the chassis being Strengthened and reinforced in that area.

The central axis (Y1, Y2) of the two reels (1, 2) are parallel with each other, vertical
and spaced apart so that the superior (1a, 2a) basis and the superior (1b, 2b) basis
of the reels (1, 2) are at a predefined minimum distance (dmin) against the splitting
plane between the two reels (1, 2). Preferably, the distance (dmin) between the reels
(1, 2) has to be sufficiently wide so as to avoid the collision between the two reels (1,
2) while functioning, but not as wide as to reduce the turbine's efficiency.

As it is presented in figures 2, 3 and 4, the turbine according to the invention in this
first preferred embodiment comprises also a deflector assembly (D) containing a first

deflector element (D1) and a second deflector element (D2), vertically and
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symmetrically fixed one to another, on the frontal side of the chassis (S) and having
the same height as the chassis’ (S) height, so that when functioning, it ensures the
guiding of the air currents towards the blade assembly (Pn). The angle between
each of the deflecting elements (D1) and respectively, (D2) and the separation plane
of the two reels being at least 45 degrees. The mounting of the deflector assembly
(D) leads to an increase in the rotation of both reels (1, 2) and the air currents are
guided towards the concave blind opening (d2) of the blade assembly (Pn),
increasing thus the turbine’s efficiency.

The deflector elements (D1) and (D2) have, preferably, the same dimensions.

In this first preferred embodiment, the turbine further contains a guiding element (G)
vertically fixed to the posterior side of the chassis (S) and having a higher height
than the one of the chassis (S), fixed at a distance from the chassis (S) by means of
a frame (8), the guiding element's plane (G) being substantially the same as the
separation plane of the two reels.

The deflector assembly (D) and the guiding element (G) are preferably made of a
light material, preferably aluminum, carbon fiber, layered wood, recyclable elements,
for example: barrels, cans, plates, subassemblies, to provide a lightweight structure
of the vertical wind turbine according to the invention.

Each row (R1, R2, R3...Rm) of the reel (1, 2, 3) is provided with the same number
(n) of blades (Pn) forming the blade assembly (Pn).

Preferably, the number of blades (Pn) is higher or equal with three, more preferably
higher or equal with six, for example, each row (R1, R2, R3...Rm) has eight blades
(P).

Each blade (P) on the same row is 360/n degrees spaced apart from the neighboring
blade and in a preferred embodiment the blade assembly (Pn) on each row (R1, R2,
R2...Rm) being with a number of degrees higher than zero and lower than 360/n
spaced apart from the assembly on the neighboring row/rows. Each blade has a
profile (d) and the same height as the height of the associated row (R1, RZ,
R2...Rm).

The profile (d) of every blade having the S shape, from the blade assembly (Pn),
according to figure 5, has two blind openings, a convex blind opening (d1) and a
concave blind opening (d2) with the convex blind opening (d1) fixed on at least one
separation element (811, §12; 821, 822;...Sm) and oriented towards the central
axis (Y1, Y2, Y3) of the reel (1, 2, 3) and with the concave blind opening (d2) fixed

g
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on at least one separation element (511, 812; 521, §22;... Sm) and oriented towards
the reel's (1, 2, 3) exterior.

This profile allows the generation of a positive torque on the central axis of each reel
(1, 2, 3), increasing thus the rotation speed, and the concave blind opening (d2) of
every blade allows the functioning of the turbine even when the wind barely blows.
At the same time, the shape of the profile (d) of each blade (P) ensures an
increasing in the turbine engine torque, at the same speed of the wind, because the
air currents are concentrated in the concave blind opening (d2) of the blade’s (P)
exterior extremity.

Another advantage of the blade’s (P) profile is that it ensures a continuous and linear
rotating motion due to the fact that the blades (P) are spaced apart one from another
on each row (R1, R2, R3,...Rm)}, ensuring thus a functioning in stages similar to a
thermal engine which functions in three stages: intake when air accumulates,
compression when maximum air concentration is produced and evacuation occurs
when the air pressure is released.

The blades of the assembly blades (Pn), can be made, preferably, of a light material
such as aluminum, carbon fiber, layered wood.

The vertical wind turbine according to the invention may additionally comprise an
assembly which transforms the reels’ (1, 2, 3) rotation movement into electric energy
using the permanent magnet assembly (4, 4') and the coils assembly (5, 6). The
magnets (4, 4') are mounted on the inferior basis (1b, 2b, 3b) of each reel (1, 2, 3),
having on an interior ring of the said reel the symmetrical axis concentric with the
reel’s (1, 2, 3) axis. The coils assembly (5, 8) is mounted in line with the magnets (4,
4'); the coils (5, 6) being preferably circular and having a ring-shaped emplacement
fixed by elastic means (9a, 9b) on the inferior side of the reel (1, 2, 3}). The magnet
assembly presents preferably a plurality of permanent magnets (4, 4') and is
circularly arranged with the changed polarity one near the other, oriented towards
the coils’ assembly (5, 6), fixed on the inferior basis (1b, 2b, 3b) of each reel (1, 2, 3)
and concentric with the respective inferior basis (1b, 2b, 3b). The elastic means (9a,
9b) are preferably threaded assemblies with springs. Each coil from said coil
assembly (5, 6) is arranged spaced apart and concentric with an associated magnet
from said permanent magnet assembly (4, 4'). Each coil in said coil assembly (5, 6),
preferably has the same diameter as the corresponding magnet in said magnet
assembly (4, 4').

10
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The coil and the permanent magnet assembly generate a variable entrefer and in
this way the turbine does not need an additional braking system for the wind’s high
speeds because once the wind speed increases, the entrefer gets reduced, implicitly
increasing the torque and the quantity of produced energy.

The circular coil assembly (5, 6) fixed on the chassis slides parallel with the
permanent magnet assembly (4, 4’) depending on the speed and wind force thus
generating an intensity of the electric energy that varies directly proportional with the
wind intensity. The electric energy produced by the magnet/coil assembly can be
transmitted to the consumers, to relays for loading and stabilizing, or for storage in
batteries. '
Moreover, the wind turbine according to the invention, according to figures 1, 2, 3, 4
or 6, can be placed on a vertical support (7) fixed on a site surface, the support (7)
which has a pivot head and the role of sustaining and fixating the reel (1, 2, 3) on a
surface so that the reel (1, 2, 3) can pivot in relation to the support (7) along the
direction of its central axis (Y1, Y2, Y3).

At the same time, the reels (1, 2) are mounted on the chassis (S) in a rotating
manner around its own axis, preferably by connecting means and bearing means.
The connecting means to the chassis can be threaded assemblies.

The connection and bearing means (10a, 10’a, 10b, 10’b) of the reels to the chassis
(S) are placed between the superior side of the chassis (S) and the superior circular
basis (1a, 2a) of each reel and respectively between the chassis’ inferior side and
each reel's (1, 2) inferior circular basis (1b, 2b). These means ensure bearing by
providing an assembly of oscillating bearings that take over the task specific of the
weight as well as the centrifugal forces that appear when the reels are rotating.
With reference to the first preferred embodiment of the vertical wind turbine, the
chassis (S) is fixed on the support (7) so that the assembly made of the chassis (S),
the magnet assembly (4, 4’), the coils assembly (5, 6), the reels (1, 2), the deflector
assembly (D) and the guiding element (G) can pivot in relation to the support (7)
along the direction of the central axis (Y1, Y2) and can rotate around the support’s
(7) vertical axis in order to capture the air currents. The support’s vertical axis
coincides with the turbine’s vertical axis (Y1, Y2). On the other hand, the vertical
support (7) can be fixed on the site surface through conventional means and can be
anchored preferably by using tensed metallic cables, according to figure 6. The

vertical wind turbine according to the invention is environmental-friendly as it can
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have on every external component a protection against birds such as a protective
net.

Depending on the turbine’s complexity, a controller may be provided (in order to see
the instant energy production or the energy production on a predefined period of
time) and a circuit that can interrupt current transfer from the turbine to the batteries
in order to store it when the batteries are full and there is no consumption.

At the same time, the wind turbine of the invention can be used to exploit the air
currents produced naturally or artificially.

The invention is not restricted to the above-described preferred embodiments which

can be varied in a number of ways within the scope of the claims.

12
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Claims

1. The vertical wind turbine, characterized in that it comprises:
- at least one reel (1, 2, 3) which:

- has a superior circular basis (1a, 2a, 3a) and an inferior circular basis (1b,
2b, 3b) arranged parallel and fixed along the central axis (Y1, Y2, Y3) through a
hermetically sealed cylinder assembly,

- it is divided in a plurality of rows m (R1, R2, R3..Rm) arranged
perpendicularly and uniformly along the total reel's height and delimitated by a
plurality of circular separation elements (S11, S$12; $21, §22;...Sm) that are
concentric with the bases (1a, 2a, 1b, 2b),

- each row (R1, R2, R3...Rm} being provided with a number (n) of
blades (P) that form an assembly of blades (Pn),

- each blade (P) has a profile (d) and the height equal with the
associated row's (R1, R2, R3...Rm) height and the profile (d) has two blind
openings, a convex (d1), respectively a concave one (d2) oriented towards the
direction of the reel’s rotation, with the convex blind opening (d1) fixed on at least
one separation element (S11, S12; 821, $22;...Sm) and oriented towards the
reel's central axis (Y1, Y2, Y3) and with the concave blind opening (d2) fixed on
at least one separation element (S11, $12; 521, $22;...Sm) and oriented towards
the reel's exterior,

- each blade (P) on the same row being 360/n degrees spaced apart
from the neighboring blade; and

- the blade assembly (Pn) on each row being with a number of degrees
higher than zero and lower than 360/n spaced apart from the assembly on the
neighboring row/rows; and
- at least one hermetically sealed cylinder of the respective reel (1, 2, 3)
positioned on the direction of the central axis (Y1, Y2, Y3) of said at least one
reel (1, 2, 3) and concentric with it, said hermetically sealed cylinder having a
smaller diameter than said reel's (1, 2, 3) diameter, and
- a vertical support (7) provided with a pivot head on which the reel (1, 2, 3) is
fixed in a pivoting manner in relation to said vertical support (7) and along the
direction of said reel’s (1, 2, 3) central axis (Y1, Y2, Y3).

13
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2. The vertical wind turbine according to claim 1, further comprising:
- an assembly configured o transform the reel's (1, 2, 3) rotation movement in
electric energy, comprising:

- a ring shaped assembly comprising a plurality of circular coils (5, 6),
fixed by some elastic means (9a, 9b) on the inferior side of the reel (1, 2, 3);

- a ring shaped assembly comprising a plurality of permanent magnets
(4, 4') with the changed polarity, arranged circularly, next to each other, oriented
towards the coil assembly (5, 6) fixed on the inferior basis (1b, 2b, 3b) of each
reel (1, 2, 3) and concentric with said inferior basis (1b, 2b, 3b),

- each coil from said coil assembly (5, 6) being spaced apart and
concentric respectively with an associated magnet from said magnet assembly
(4, 4).

3. The vertical wind turbine according to claim 1, wherein every hermetically

sealed cylinder contains a non explosive compressed gas, lighter than the air.

4. The vertical wind turbine according to claims 1 or 3, wherein the non explosive

compressed gas is preferably argon, neon or helium.

5. The vertical wind turbine according to claims 1, 3 or 4, wherein each
hermetically sealed cylinder is provided with two valves (13a, 13b), for charging

and respectively, for discharging gas.

6. The vertical wind turbine according to any of the preceding claims, wherein the

number of rows m is preferably a multiple of number three.

7. The vertical wind turbine according to any of the preceding claims, wherein
each coil from said coil assembly (5, 6) has preferably the same diameter with

the associated magnet from said magnet assembly (4, 4’).

8. The vertical wind turbine according to any of the preceding claims, wherein the

elastic means (9a, 9b) are preferably threaded assemblies with springs.

14
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9. The vertical wind turbine according to any of the preceding claims, wherein the
connection means (10a, 10’a, 10b, 10’b) of the reel (1, 2, 3) are preferably an

assembly of oscillating bearings with guides.

10. The vertical wind turbine according to any of the preceding claims comprising

one reel.

11. The vertical wind turbine according to the claims from 1 to 9, comprising two
reels and additionally:

- a chassis (S) having a frontal side, a posterior side, two lateral sides, an inferior
side and a superior side wherein the two reels are mounted inside the chassis,
spaced apart from each said side of the chassis (S),

- a deflector assembly (D) containing a first deflector element (D1) and a second
deflector element (D2), vertically fixed and symmetrical to each other, on the
frontal side of the chassis (S) and having the height equal with the chassis’ (S)
height, so that, when functioning, to ensure the directing of the captured air
currents towards the blade assembly (Pn), wherein

- the angle between each of the first deflector element (D1) and the second
deflector element (D2) with the separation plane of the two reels is at least 45
degrees;

- a guiding element (G) vertically fixed on the chassis’(S) posterior side and
having a higher height than the chassis (S) height, being fixed and spaced apart
from the chassis (S) by a frame (8), the guiding element’s (G) plane being

substantially the same as the separation plane of the two reels.

12. The vertical wind turbine according to claim 11, wherein the blade assembly
(Pn), the deflector assembly (D) and the guiding element (G) are preferably made
from a light material, preferably aluminum, carbon fiber, layered wood, recyclable

elements such as barrels, cans, plates, subassemblies.

13. The vertical wind turbine according to claims 11 or 12, wherein the guiding
element (G) has a height of at least 20% higher than the chassis’ (S) height,

being beveled in the superior frontal side at an angle of at least 45 degrees.
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14. The vertical wind turbine according to claims from 11 to 13, wherein the

deflector elements (D1) and (D2) have equal dimensions.

16
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AMENDED CLAIMS
received by the International Bureau on 18 October 2019 (18.10.2019)

1. The vertical wind turbine which comprises:
- at least one reel (1, 2, 3) which:

- has a superior circular basis (1a, 2a, 3a) and an inferior circular basis (1b,
2b, 3b) arranged parallel and fixed along the central axis (Y1, Y2, Y3) through a
hermetically sealed cylinder assembly,

- it is divided in a plurality of rows m (R1, R2, R3...Rm) arranged
perpendicularly and uniformly along the total reel's height and delimitated by a
plurality of circular separation elements (S11, S12; S21, §22;...Sm) that are
concentric with the bases (1a, 2a, 1b, 2b),

- each row (R1, R2, R3...Rm) being provided with a number (n) of
blades (P) that form an assembly of blades (Pn),

- each blade (P) on the same row being 360/n degrees spaced apart
from the neighboring blade,

- the blade assembly (Pn) on each row being with a number of degrees
higher than zero and lower than 360/n spaced apart from the assembly on the
neighboring row/rows, and
- a vertical support (7) provided with a pivot head on which the reel (1, 2, 3) is
fixed in a pivoting manner in relation to said vertical support (7) and along the
direction of said reel’s (1, 2, 3) central axis (Y1, Y2, Y3),
characterized in that each blade (P) has a S-shape profile (d) and the height
equal with the associated row’s (R1, R2, R3...Rm) height and the S-shape profile
(d) has two blind openings, a convex (d1), respectively a concave one (d2)
oriented towards the direction of the reel’s rotation, with the convex blind opening
(d1) fixed on at least one separation element (S11, §12; S21, S22;...5m) and
oriented towards the reel’s central axis (Y1, Y2, Y3) and with the concave blind
opening (d2) fixed on at least one separation element (S11, S12; S21,
$522;...Sm) and oriented towards the reel’s exterior
and in that it further comprises
- at least one hermetically sealed cylinder of the respective reel (1, 2, 3)
positioned on the direction of the central axis (Y1, Y2, Y3) of said at least one
reel (1, 2, 3) and concentric with it, said hermetically sealed cylinder having a
smaller diameter than said reel’s (1, 2, 3) diameter.

17
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2. The vertical wind turbine according to claim 1, further comprising:
- an assembly configured to transform the reel's (1, 2, 3) rotation movement in
electric energy, comprising:

- a ring shaped assembly comprising a plurality of circular coils (5, 6),
fixed by some elastic means (9a, 9b) on the inferior side of the reel (1, 2, 3);

- a ring shaped assembly comprising a plurality of permanent magnets
(4, 4’} with the changed polarity, arranged circularly, next to each other, oriented
towards the coil assembly (5, 6) fixed on the inferior basis (1b, 2b, 3b) of each
reel (1, 2, 3) and concentric with said inferior basis (1b, 2b, 3b),

- each coil from said coil assembly (5, 6) being spaced apart and
concentric respectively with an associated magnet from said magnet assembly
4, 4).

3. The vertical wind turbine according to claim 1, wherein every hermetically
sealed cylinder contains a non explosive compressed gas, lighter than the air.

4. The vertical wind turbine according to claims 1 or 3, wherein the non explosive
compressed gas is preferably argon, neon or helium.

5. The vertical wind turbine according to claims 1, 3 or 4, wherein each
hermetically sealed cylinder is provided with two valves (13a, 13b), for charging
and respectively, for discharging gas.

6. The vertical wind turbine according to any of the preceding claims, wherein the

number of rows m is preferably a multiple of number three.

7. The vertical wind turbine according to any of the preceding claims, wherein
each coil from said coil assembly (5, 6) has preferably the same diameter with
the associated magnet from said magnet assembly (4, 4°).

8. The vertical wind turbine according to any of the preceding claims, wherein the
elastic means (9a, 9b) are preferably threaded assemblies with springs.

18
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9. The vertical wind turbine according to any of the preceding claims, wherein the
connection means (10a, 10’a, 10b, 10’b) of the reel (1, 2, 3) are preferably an
assembly of oscillating bearings with guides.

10. The vertical wind turbine according to any of the preceding claims comprising

one reel.

11. The vertical wind turbine according to the claims from 1 to 9, comprising two
reels and additionally:

- a chassis (S) having a frontal side, a posterior side, two lateral sides, an inferior
side and a superior side wherein the two reels are mounted inside the chassis,
spaced apart from each said side of the chassis (S),

- a deflector assembly (D) containing a first deflector element (D1) and a second
deflector element (D2), vertically fixed and symmetrical to each other, on the
frontal side of the chassis (S) and having the height equal with the chassis’ (S)
height, so that, when functioning, to ensure the directing of the captured air
currents towards the blade assembly (Pn), wherein

- the angle between each of the first deflector element (D1) and the second
deflector element (D2) with the separation plane of the two reels is at least 45
degrees;

- a guiding element (G) vertically fixed on the chassis’(S) posterior side and
having a higher height than the chassis (S) height, being fixed and spaced apart
from the chassis (S) by a frame (8), the guiding element’s (G) plane being
substantially the same as the separation plane of the two reels.

12. The vertical wind turbine according to claim 11, wherein the blade assembly
(Pn), the deflector assembly (D) and the guiding element (G) are preferably made
from a light material, preferably aluminum, carbon fiber, layered wood, recyclable
elements such as barrels, cans, plates, subassemblies.

13. The vertical wind turbine according to claims 11 or 12, wherein the guiding
element (G) has a height of at least 20% higher than the chassis’ (S) height,
being beveled in the superior frontal side at an angle of at least 45 degrees.
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14. The vertical wind turbine according to claims from 11 to 13, wherein the
deflector elements (D1) and (D2) have equal dimensions.
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