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(54) Title: WIND POWER PLANT

(57) Abstract

A wind power plant comprises a blade rotor (1) rotating
about a substantially horizontal axis (3) and a generator directly or
indirectly driven by the blade rotor, said blade rotor being in a
conventional manner intended, in a preferred operating position,
to be disposed with its rotation axis (3) directed substantially par-
allel to the wind direction. In the direction of the rotation axis (3)
and in said operating position close behind the propeller blades
(2), as viewed in the direction of the wind, at least one screen (8) is
so arranged to present surfaces for such a guiding of air streams
striking thereupon in the direction of the rotation axis (3) of the
blade rotor, that these air streams while co-operating with the pro-
peller blades (2) make a contribution to the power driving the lat-
ters and generated as a result of the blade angle thereof.

* See back of page
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Wind power plant

TECHNICAL FIELD OF THE INVENTION AND PRIOR ART

The present invention relates to a wind power plant comprising
a blade rotor rotating about a substantially horizontal axis
and a generator driven directly or indirectly thereby, said
blade rotor being in a conventional manner ‘intended to in a
preferred operating position be disposed with its rotation axis
directed substantially parallel to the wind direction.

Wind power plants of this type have been developed during the
attempts of the passed decadeé to utilize energy sources being
nice to the environment as an alternative to the conventional
ones, the utilizing of which interferes more or less in the

environment.

Wind power plants of this kind have been installed in all kinds
of places where the winds are exceptionally powerful, for
instance on the sea coast, on islands and in open places.
However, one has always been wrestling with the problem that
they deliver an effective output being too low for constituting
a satisfying alternative to the conventional energy sources, so
far as they are not installed in a very high number, which

would on one hand intrude unduly upon the appearance of the
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landscape and on the other generate costs being too high and
bad economy.

Much energy has been spent on attempts to modify this type of
wind power plants, i.e. with a blade rotor with a horizontal
rotation axis, so as to make them more efficient. For instance,
different appearances of propeller blades and different numbers
of propeller blades have been tested, but such modifications
have only led "o margin effects. The propeller blades can be
made larger, but there are also limits therefor.

BRIEF DESCRIPTION OF THE INVENTION

The object of the present invention is to provide a wind power
plant of the kind described above, which has a considerably
increased generation of power or effective output with respect
to wind power plants of this kind already known without making
the propeller blades disproportionately big.

This object is obtained according to the invention by the
completely new measure within the wind power technique, i.e. by
arranging at least one screen in the direction of the rotation
axis of the blade rotor and in said operating position close
behind the propeller blades, as viewed in the direction of the
wind, so that it presents surfaces for such a guiding of air
streams striking thereupon in the direction of the rotation
axis of the blade rotor, that these air streams while co-opera-
ting with the propeller blades make a contribution to the power
driving the latter and generated as a result of the blade angle
thereof.

Experiments have shown that the arrangement of said screen
provided with guiding surfaces in the wind direction behind the
propeller blades, has a tremendous influence upon the energy
generated by the wind power plant. In these experiments it was
possible, from a wind power plant with a screen mounted there-

on, to produce as much as 3,5 times the power being produced
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with the same wind power plant without the screen. This is
obtained thanks to the fact that the invention utilizes the air
streams otherwise not influencing the propeller blades and by
guiding them towards the rotation axis of the blade rotor also

uses these air streams to driving the propeller blades.

" Further preferred features and advantages of the invention will
appear from the following detailed description of preferred

embodiments of “he invention as well as the appended clainms.
BRIEF DESCRIPTION OF THE DRAWINGS

With reference to the appended drawings, below follows a
specific description of embodiments of the wind power plant

according to the invention cited as preferred examples.

In the drawings:

Fig la is a perspective view of a first embodiment of the wind

power plant according to the invention,

Fig 1b is a view from above of an embodiment of the invention
slightly modified with respect to the embodiment according to

Fig 1la,

Figs 2 and 3 are schematical views illustrating a possible
embodiment of the screen of the wind power plant according to

the invention,

Figs 4 and 5 are schematical views illustrating another pos-
sible embodiment of the screen of a wind power plant according

to the invention, and

Fig 6 illustrates in a front view a further possible embodiment

of the screen of a wind power plant according to the invention.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION

A preferred embodiment of the wind power plant according to the
invention is shown in Fig 1la obliquely from the front. The
power plant comprises a blade rotor 1 with two propeller blades
2 and a substantially horizontal rotation axle 3 intended to be
directed parallelly to the wind direction. The propeller blades
2 are in a conventional manner inclined about radial axes
radiating from the rotation axle and have accordingly a so
called blade angle. The rotation axle 3 is through a bevelled
gear 4 connected to a vertical rotation axle 5, which is
arranged to directly or indirectly drive a generator not shown
at the lower end thereof. The vertical rotation axle 5 is
provided with longitudinal blades 6 and a partial cylinder 7
partially covering the blade wheel thus formed for guiding wind
striking upon the blades on one side of the vertical rotation
axle 5 and thereby push the latter. Thus, the horizontal blade
rotor 1 and the vertical rotor co-operate for generating
energy. The wind power plant described so far is already known,
for instance by the applicant’s own patent 7804020-1.

A screen 8 is arranged behind the propeller blades 2, as seen
in the direction of the rotation axle 3. This screen is so
designed that air streams striking thereon are diverted in-
wardly towards the rotation axle 3 and then disappear rear-
wardly through an opening close to said rotation axle. While
moving along the surface of the screen towards the rotation
axle 3, these air streams act upon the propeller blades 2 in
the rotation direction thereof and accordingly make a contri-
bution to the power driving the latters and generated as a
result of the blade angle thereof. The screen 8 is continued
downwardly through a portion 9 facilitating appropriate leading
of air into and towards the blades 6 of the vertical rotation
axle. The screen 8 is through the portion 9 pivotably connected
to a body 10 about a vertical axis intersecting the rotational
axle 3, on which body also the horizontal and vertical rotors
are arranged and which is pivotable with respect to a stand 11

about a vertical axis coinciding with the rotation axle 5.
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The reason for the pivotability between the body 10 and the
stand 11 as well as possible adjustment of the screen 8 with
respect to the body 10 will now be explained more in detail
with reference made to Fig 1b, which shows a slightly modified
embodiment of the invention from above with respect to the wind
power plant shown in Fig la. The screen 8 is by a hinge hidden
by the rotation axle 3 pivotably arranged with respect to the
body 10 about a vertical axis. The screen may thanks to this
pivotability be pivoted away backwardly when for instance such
powerful winds are prevailing, which otherwise would damage the
screen, or when a lower power output by the plant is desired.
This adjustment of the screen 8 may be carried out by any kind
of a power means influenced by a sensor, but in this embodiment
takes place automatically by the wind, which will be understood
after reading the description following hereinafter. A first
link 13 is pivotably arranged on an attachment 12 on the rear
side of the screen. The link 13 is through its opposite end
pivotably arranged on a first arm 14 of a double-armed lever,
which in its turn is pivotably arranged on a portion 15 of the
body 10. The body portion 15 extends rearwardly and a bent
plate 16 is pivotably arranged on the rear end thereof about a
substantially vertical axis. The definition plate here means
something that has a considerable surface and is comparatively
thin. However, it does not at all have to be completely flat.
The plate 16 has a comparatively important surface for exposi-
tion to the wind. A second link 18 is pivotably connected at
poth ends thereof between the second arm 17 of the double-armed
lever and an intermediate portion of the plate 16. Furthermore,
a sleeve 19 is displaceably arranged on the rotation axle 3 in
the longitudinal direction thereof. Link arms 20 are secured to
this sleeve, which arms are transformed into one link arm 21,
pivotably arranged on the second arm 17 of the lever. Further-
more, third links 22 are at one end thereof pivotably arranged
on the sleeve 19 and on their other end pivotably arranged on

an attachment 23 each of each one propeller blade 2.
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Since substantially the entire screen 8 is arranged on one and
the same side of a vertical plane comprising the rotation axle
3 of the rotor and the plate 16 is arranged on the body on the
opposite side of said vertical plane with respect to the
screen, the wind striking upon the plate 16 will tend to turn
the body 10 with respect to the stand 11 in the direction
opposite to the one striven after by the wind striking upon the
screen 8, and a position of equilibrium will thus be obtained.
The screen 8 an” the plate 16 are so designed that they procure
an automatic parallel alignment of the rotational axle of the
blade rotor with the wind direction, since the position of
equilibrium corresponds thereto. The function of the 1link
system Jjust described is the following. The screen 8 will be
pivoted rearwardly upon an increasing wind force. The first
link 13 will thereby influence the first arm 14 of the lever to
pivot in the clockwise direction, as seen in Fig 1b, and
thereby through the second link 18 pivot the plate 16 clock-
wise. The pivoting clockwise of the second arm 17 simul-
taneously produces a displacement of the sleeve 19 in the wind
direction, through which the third 1links give rise to an
increase of the blade angle of the propeller blades 2 pivotably
suspended about radial axes in the rotation axle 3. Accor-
dingly, the propeller blades will automatically be less in-
fluenced if the wind force increases, since too strong winds
otherwise could damage the propeller blades. It would of course
be possible to secure or fix any of the parts in the 1link
system so as to obtain a position of for instance the screen 8
or the propeller blades 2 being independent of the wind force.
Furthermore, the modification of the blade angle of the pro-
peller blades 2 could be made independent of the pivoting of
the screen 8 and the plate 16.

The different embodiments of the screen 8 shown inIFigs 2-6 all
have in common that the screen constitutes a part of or the
whole envelope of an imagined cone, the center axis of which
coincides substantially with the rotation axle 3 of the blade
rotor and is so directed that the tip thereof points in the
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wind direction in the preferred operating position, so that the
inner surfaces of the envelope will be exposed to wind and
divert air streams striking thereon towards the tip of the
cone. One or more escape openings for discharging the wind
guided towards the rotation axle of the blade rotor are ar-

ranged in these screens.

Reference is now made to Figs 2 and 3. The screen 8 shown in
this embodimer consists of two parts forming parts of the
envelope of one and the same cone, and it appears from Fig 3
that the cone angle is comparatively blunt. The continuous
lines in Fig 3 show how the screen 8 is intended to be located
in the optimal operating position thereof, i.e. with the
longitudinal edge 24 of the propeller blades located closest to
the screen extending substantially parallel to the guiding
surfaces of the screen, so that it sweeps closely over the
screen upon rotation of the rotor. The propeller blades 2 are
in this embodiment slightly inclined in the wind direction, so
that also their rear longitudinal edges form a generatrixz of a
cone formed by the rotation of the blades. However, it would
also be possible to displace the point of arranging the pro-
peller blades on the rotation axle to the right as seen in Fig
3, so that the longitudinal edges 24 rotate in a vertical
plane. The dashed lines in Fig 3 give a hint of how the screen
parts 8 are pivotably arranged with respect to the rotation
axle 3 of the blade rotor for adjusting the cone angle thereof
in accordance with the prevailing wind force and/or the power
generation desired, wherein they on very strong wind forces may
be pivoted to the position suggested at 32, so that the tip of
the cone points in the direction opposite to the previous one,
through which air streams passing the propeller blades and
striking on the screen are diverted radially outwardly/rear-

wardly and do not influence the propeller blades 2.

The rear longitudinal edge 24 of the propeller blades is in Fig
2 the rear longitudinal edge as seen in the clockwise direc-
tion, so that the propeller blades will rotate in the clockwise
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direction. Air streams striking on the screen 8 will be diver-
ted towards the tip of the imagined cone, as indicated by the
arrows in Fig 2, so as to, thereafter, disappear rearwardly
through the escape openings 25 located between the two screen
parts. The longitudinal edge 24 of the propeller blades located
closest to the screen makes, as seen in the direction of the
rotation axle of the blade rotor, while extending towards the
extremety 26 of the respective blade 2 an angle « with an
imagined radius extending from the rotation axle 3 towards the
extremety and moves closer thereto. The air streams guided
towards the tip of the imagined cone will consequently hit the
propeller blade in question close to said longitudinal edge 24
and present a force component pushing the propeller blade in
the rotation direction. This characteristic as well as the
possible creation of a negative pressure between the front edge
27 of the propeller blades and the screen 8 favourably in-
fluence the power generation of the wind power plant.

A second possible embodiment of the screen 8 is illustrated in
Figs 4 and 5. One part of one of the propeller blades as well
as an upper part of the screen in Fig 5 are broken away for the
sake of clarity. The screen is also here constituted by several
parts forming parts of the envelope of one and the same cone.
These parts are constituted by concentric rings 28 with diffe-
rent diameters. Escape openings 25 are arranged between each
ring as the outer edge 29 of each ring is slightly displaced,
in said preferred operating position towards the wind direc-
tion, with respect to the inner edge 30 of the ring arranged
immediately outwardly thereof. It would also be possible to
produce escape openings by designing the rings 28 so that the
outer diameter of each ring is smaller than the inner diameter
of the ring arranged immediately outwardly thereof. Thus, air
streams striking on a certain ring will be diverted towards the
center of the ring and influence  the propeller blades 2 until
they disappear out through one of the escape openings 5.
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A third conceivable embodiment of the screen 8 is shown in Fig
6. This screen 8 has a cone shape corresponding to the screen
according to Figs 4 and 5, but the screen in Fig 6 consists of
a continuous cone envelope. This screen is by way of bars 31
secured to a bearing in which the rotation axle 3 of the blade
rotor rotates. Escape openings are arranged between these bars
31 for di;charginq the air streams diverted towards the tip of

the cone. Thus, the screen 8 is in this embodiment constituted

by an truncatec¢ cone.

The invention is of course not in any way restricted to the
embodiments described above, but many modification possi-
bilities thereof would be apparent to a man skilled in the art
without departing from the basic idea of the invention. The
different embodiments of the screen are only some examples of
conceivable embodiments, and it is either not necessary for the
screen to constitute one or more parts of the envelope of an
imagined cone, but it is enough that it gives rise to a diver-
ting of the air streams striking thereon in the direction of
the rotation axle of the blade rotor. However, the embodiment
of the screen as part of the envelope of an imagined cone would
probably be the most preferred screen embodiment.

The screen embodiments according to Figs 2-6 are badly suited
to a wind power plant according to Figs la, 1lb, i.e. where an
automatic adjustment only controlled by the wind of the rota-
tion axle of the blade rotor in the wind direction has to take
place. Rather would an adjustment with respect to the wind
direction through an appropriate power means be suitable in

these screen embodiments.

It would also be possible to arrange appropriate power means
for adjusting the cone angle of the screens illustrated in Figs

2=-5.
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Claims

1. A wind power plant comprising a blade rotor (1) rotating
about a substantially horizontal axis (3), said blade rotor
being in a conventional manner intended to in a preferred
operating position be disposed with its rotation axis (3)
directed substantially parallel to the wind direction,
characterized in that in the direction of the
rotation axis °‘3) of the blade rotor and in said operating
position, close behind the propeller blades (2), as viewed in
the direction of the wind, at least one screen (8) is so
arranged that it presents surfaces for such a guiding of air
streams striking thereupon in the direction of the rotation
axis (3) of the blade rotor, that these air streams while
co-operating with the propeller blades (2) make a contribution
to the power driving the latters and generated as as result of
the blade angle thereof.

2. Wind power plant according to claim 1, characte -

r i z ed in that the screen (8) constitutes a part of or the
entire envelope of an imagined cone, the center axis of which
coincides substantially with the rotation axis (3) of the blade
rotor and is so directed that its tip in said operating posi-
tion points in the wind direction,so that the internal surfaces
of said envelope will be exposed to the wind and divert air
streams striking thereupon towards the tip of the cone, and
that the screen (8) is provided with one or more escape ope-
nings (25) for discharging the wind guided towards the rotation
axis (3) of the blade rotor.

3. Wind power plant according to claim 2, characte -

r i z e d in that the propeller blades (2) are inclined with
respéct to the vertical plane, so that the longitudinal edge
(24) located closest to the screen extends substantially
parallelly to the guiding surfaces of the screen and is ar-
ranged to sweep closely over the screen (8) on rotation of the

rotor.
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4. Wind power plant according to claims 2 or 3, c harac -

t er i z e d in that the longitudinal edge (24) of the
propeller blades located closest to the screen (8), as viewed
in the direction of the rotation axis (3) of the blade rotor,
makes, while extending towards the extremity (29) of the
respective blade (2), an angle (a) with an imagined radius
extending from the rotation axis (3) towards the extremity (29)
and gets closer to this, so that radially guided air streams,
as viewed in said direction, will strike upon the respective
propeller blade (2) close to said longitudinal edge (24) and
present a power component pushing the propeller blade in the

direction of rotation.

5. Wind power plant according to any of the claims 2-4,
characterized in that the screen (8) is pivotably
arranged with respect to the rotation axis (3) of the blade
rotor for adjustment of the cone angle thereof, and that means
are arranged to pivot the screen (8) and adjust the cone angle
in accordance with the wind force prevailing and/or the power
generation desired and on a wind force lying above a threshold
value pivot the screen so that the cone is turned inside out
and its tip points in the opposite direction as before, through
which air streams passing the propeller blades (2) and stri-
king the screen (8) are diverted radially outwardly-backwardly
and do not effect the propeller blades (2).

6. Wind power plant according to any of the claims 2-4,
characterized in that the screen (8) is consti-

tuted by an all around continuous cone envelope having one or
more escape openings (25) arranged around the rotation axis (3)

of the blade rotor at the tip of the cone.

7. Wind power plant according to any of the claims 2-5,
characterized in that the screen (8) is made of
several parts forming parts of the envelope of one and the same
cone, and that these parts are spaced by through-cuts (25)
extending from the base of the cone to the tip thereof.
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8. Wind power plant according to any of the claims 2-5,
characterized in that the screen (8) is made of
several parts forming parts of the envelope of one and the same
cone, that these parts consist of concentric rings (28) with
different diameters, and that escape openings (25) are arranged
between each ring, either by the fact that the outer diameter
of each ring is smaller than the inner diameter of the one
arranged immediately externally thereof, or by the fact that in
said preferred jerating position the outer border of each ring
(28) is slightly displaced in the direction of the wind with
respect to the inner border (30) of the ring (28) disposed
immediately externally thereof.

9. Wind power plant according to claim 5, characte -

r i z e d in that a transmission is arranged between the
screen (8) and the propeller blades (2) to, on pivoting of the
screen for changing the cone angle thereof, influence the
propeller blades (2) to pivot, so that their blade angle is
changed, and that the transmission is arranged to assure the
greater blade angle of the propeller blades (2) the more the
screen (8) is pivoted backwardly.

10. Wind power plant according to claim 8 or 9, char ac -

terized in that the blade rotor (1) and the screen (8)
are arranged on a body (10) béing pivotable with respect to the
fixed stand (11) around a vertical axis preferably intersecting
the rotation axis of the blade rotor, that substantially the
entire screen (8) is arranged on one and the same side of a
vertical plane, comprising the rotation axis (3) of the blade
rotor, that a plate (16) is arranged on the body (10) on the
opposite side of said vertical plane with respect to the screen
(8), so that wind striking on the plate tends to turn the body
(10) with respect to the stand (11) in the direction opposite
to the direction in which the wind striking onto the screen (8)
is aiming at and accordingly a position of equilibrium is
obtained, that the screen (8) and the plate (16) are arranged

to procure an automatic parallel alignment of the rotation
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axis (3) of the blade rotor to the direction of the wind by the
fact that the equilibrium position corresponds thereto, that the
screen (8) and the plate (16) are pivotably arranged about
substantially vertical axes, and that a transmission is arranged
pbetween the screen (8) and the plate (16) to transmit the
pivoting motion of the screen to the plate, so that the latter
is pivoted to expose a larger surface to the wind when the
screen is pi~oted to expose a larger surface to the wind so as
to maintain the position of equilibrium with the rotation axis
(3) of the blade rotor in alignment with the direction of the

wind.
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