1 Twin turbine system which follows the wind/water (windtracker) for wind and/or water power, with
optimised blade system The invention relates to a turbine system in accordance with the preamble of
claim 1. Prior art Savonius turbines are known (see also Fig. 6). These rotors may consist of two
horizontal circular discs which are attached to a vertical rotor shaft and between which two
semicircular curved blades are attached in a vertichl position. A decisive unbalance as a result of the
cyclically varying load strength from the flow during rotation is characteristic of the Savonius rotor,
even when the weight distribution is perfectly balanced. This unbalance due to load alternation can be
minimised by arranging a larger number of blades, generally three, instead of two. However, this
greatly reduces the efficiency of the Savonius rotar, by approximately 30 %. By comparison with the
known tinger B8 W K\ SRR RIERSTERYING thé Winanialtaxiswwhdatadios it airededingoe wiades, a
radial turbine has the ma'ori%&\)/ rgitage ?fr%perating independently of the direction of the incident wind.
Thus, th'%ot’?:{afawﬁ ﬂPet'H{ﬁ/ A%\/ &I EXis of rotation does not have to be turned to the wind. In a
particularly economical embodiment, the radial turbine is provided with deflector plates, which collect
the wincranergy aad Aaflectit Qritsihe pldherasibiwBingdpasanrestrated form. However,
this has the drawback that, because of the deflector plate, independence from the wind direction is no
longer achieved. The radial turbine comprising a deflector plate therefore has to be tracked to the
wind. If thédBavbnius turbine is equipped with deflector plates, it gains at low wind speeds, but loses all
the more at higher wind speeds. 2 Obiject of the invention: much better use is to be made of the wind
energy, with a much higher efficiency than in conventional Savonius turbines. It should still be possible
to use tIREVAAtTURETRBES R PRINtAERRIAG WOGIdDe TSR EQI0TD MAVECEBRTERTiONAINSHFBRIRIS
turbinesgifheawimddsinpings shoultbepesate witsnr4loiseasHaeantittevieeaiianmidh swehsamiay that
they can ,evqn be us$c%f)r% residearsggal %léil%ig S Pﬂ urib%réi%eas. A radial turbine is also to be used which
comprisgnécg Befidctdy PR SR Ahich AU oma%cé‘i?y RIS an optimum angular position with respect
to the incident wind, and is thus self-tracking, without a tracking arrangement being necessary for this

purposes Theaduampaesf hedelarter flats thchs rasiahiibiresaen s tmbasambinashyith the
independence of the radial turbine from the incident wind direction. A r&;\ mu,@u%ﬁ?ﬁalanc v{llth high

perform&MEH98 {5 HRrLarlerstct) W5y ar S 8k REFSIIGIRRHE §RLARE SIFEEETY achieved
in accordalcestiTtie imbaltioe by¢he featlmeofadlamtdn Advantageed Dermtredgngrisiaigte

invention i SPeffiag o hedieanaateiaiisethisanaun ial e Sanantis soraitdbefarmeus

rotor do not gain in performance as a result of deflector plates. The Savonius r gains in weak wind,
but this Rfidaemicidne Pyt mieneXRPrIsEaE3tigher wind speeds. Since the turbine is
dependent on the wind direction, it decreases in overall efficiency. This problem is solved by the

invention, a) As a result of the aerodynamic nose (wind splitter t ith i novel.
constructon er earafloﬁemt?sqggr%gﬁst?a%%eﬁ%?ga%e a(ég aé)f!&v%?l ‘iﬁ%&%ﬁ@ é) ﬁ%%%ﬂl%xg{t%ﬁ

optimunTeietieyamneraisfafidyrerdigirimie preta! ivchinintamhdetagivoadRiGaetd RrPIAESystem

follows theyesdierall dirertianscnsthepta meieestivedATuse it ebitherspafisaships dsdcal
arrangement??f the_ turhine blades in cgnqectio W{ﬁjh the wind splitter in accordance with the
FORIhlontie

paramet®F FaHJREPYRILAT O2IM2Y e rS: fioHEIEp Eetis Ui three times higher than in known Savonius

turbines are obtained, along with an
in a particularly economical embodiment, the radial turbine is provided with deflector plates,
which collect the wind energy and defiect it onto the blades of the radial turbine in a
concentrated form. However, this has the drawback that, because of the deflector plate,
independence from the wind direction is no longer achieved. The radial turbine comprising a

deflector plate thersfore has to be tracked to the wind.

If the Savonius turbine is equipped with deflector plates, it gains at low wind speeds, but

loses all the more at higher wind speeds.

Object and solution according to the invention



3 efficiency of up to 66 %, by contrast with the efficiency of 28 % achieved by conventional turbines.
The turbine according to the invention can be used even in very weak wind which would no longer be
sufficient to drive conventional Savonius turbines. By contrast with the Savonius rotor, the wind turbine
according to the invention does not have an unbalance of the type described above, even in a
particularly advantageous embodiment where threg turbine blades are provided. It is particularly
expedient to combine the geometry according to the invention of the turbine blades with a deflector

surface Agcor ir}gtto claim.2, also kgl%wp as a wind splitter. nomﬁr imggrtant consideration: suppose
%ec oirthe invention: muc terdUSe (Ijs 0 %e mdde O de Wi en%r(m{., Wwiih, a mﬂch
there are two turbinés In"a system enclosed by deflector plates and having additional bevelled

concenthigioer pfégienandienwirrRpEakopritesRnieh hirbiagm dhetoalbydl decbibefdvlete usehtes. As a
result of fhe GlpsRM sysiemmandHbeAddiionabeans eriEation lales ARMRIIR B4R RIARBsOPtimum
use is made of what is known as the Magnus effect, and as a result the system according to the
invention, which is mounted on a mast, can rotate to the wind automatically and thus always receive
an optinitha wind flobindhishtiuichopgtat¢heitvind ' hoas eenvderitistriedon. dmsmeber etgpkaific
models iﬂﬂéﬁﬁ%%ﬂ%@ﬂ%%%‘éﬁi@ﬁﬁéﬁbﬂ%ﬁg after Eleindch Gustav Magnus (1802-1870), who
discovered’it, Is a phenomenon in fluid mechanics, specifically the transverse force effect (force)
experienced by a round rotating body (cylinder or ball) in a flow. By way of frictional effects, a rotating
roller inueasigniationeik thedhddbsusetingiog dodiphese ishdaitionplibtadiannongr Saerolecathe
different, speeds of fluid overlap. As a result, the fluid flows 351oeund L eeﬂqo&%@garnoélelag f&lﬁtersgﬁ;_one side
than on %e other (in"the rest sy%'tjem ot the ro eﬁrL). Oh the Side of the Toller where the frictional effects
are gredtecking d4tiamieafliebiRg @ Ha0gAT PO RSP P THRE EYUTNS R UtRstiectidie @ditrnialRE, pushing
the rollepdpwnunsdilseasia- o) Exrmpier FeolallBlayesskiskdhohalnuithdupisrassusha way
that it ﬂi%? into_th? oal i rc, The r{:]ore q(ililicklﬁ/ it rotates, the greater the deviation of the path
SIS

an a
(curling %§§fi'l?rll 86 fﬁfni ei'g'l?fget'é i) gﬁg %nd tennis players use this effect, for example with

topspin and slicing. Curveballs in baseball and riseballs in softball. Spin-bowling in cricket. Golf balls
have a large; pIRET AbSMAIGRIESRANS QR iifAEs ag ek RAWL s diMpleq A SdiRulalgLsithey
improve the adhesion of the boundary layer which lies against the ball and is entrained by the rotation
thereof. SHIBHERAW BRBRAR4tion of turbulence and the associated deviation of the ball due to the
Magnus effect. Since the golf ball rotates backwards as a result of the wedge shape of the golf club, it
is lifted ' ' i ; | in periences a lift.
Additionkjaléf“ e%%%(g&%ﬁt{ég%Aﬁ%%ggﬁ%i& %&?ﬂ%el,‘ﬁ%ﬁtléﬁﬂsﬁgﬁéggﬂ% éfg/%%f\)’j\iho have mastered
this technique. Moreover, the supercritical turbulent circulation reduces the air resistance, and this in
turn leadsytegrapiendlishbgistanase of ARCRIIREG® AReJpyantion MelidssferRanemis. achieved in
combination with low installation costs, in such a way that the cost-effectiveness, in terms of power
output, is much greater than in the known wind generators comprising a horizontal shaft and blades of
the aircréfisviingypgbaThénSraase thisostreffbstiandsiss sotigdgerdrasdr is peylodudrfor pewer
generatipfy A GigiiepidiojRtEsasrdeacosius TeriveaRsSAULRA! i MastRRddhe yimdsplister can be

used as advertising space. With the blade shape according to the invention of the individual turbines
and the SPESHAARAREHENCEI RSN ITbIEE Wi‘cﬁ%%p%EP‘?otBﬁé%’Sﬁmésr,q?%eBﬁ?fi‘&ﬂaﬂﬁ}e
advantagéutiditbelidhgittviectadsien deanalt effsirmctyone another, but can instead boost one another,
even at low wind speeds, assisted by the low-frequency pressure oscillation taking place in the rear
cavity of the V-shaped wind splitter. By contrast with the known wind generators comprising a
horizontgf‘é‘ha‘f?%‘ﬁa‘tﬁr‘é%"tﬂﬁgééf‘ﬂ'ﬁ@%apturbine according to the invention can be operated even at
relatively low wind speeds oAma ersuliyabihie Magnusieffeplidte tagiaidurbimetiasaarding &0 the
invention "pulsy the wind i, st wers, sndamplfies lowind speeds, Eq sxaTiple, e radial turbine
according to the invention can also %g%geddin cwcu?atlng win S, In which'the win Sp%ed is 5 greater
below at a |bw Reightesal &f tie |arjeHeigiTranaementiaé threaaststyaanii risteritdisingvéieo be
operated simplydacassmetibe, Bledarsize showindarmecvihinhds-an dpedasihasmawa thees-blade
turbines in any case is sufficient for energy production with the radial turbine according to the
invention. In th&'&&nt of fluctuations in the wind direction, the radial turbine according to the invention
adjusts itself automatically, partly as a result of the Magnus effect, and immediately rotates to the

optimumdirecliofn 8y eRe YUOASALRASALIESRINAMLANG: RERIFHACABIANOD SO AR BB Qhdhe

generator are not possible with the known three-blade turbines. Since the radial turbine according to
the inveliMBAIFRAKES T S LHaNcEElAPo PETARE S LanPRR G¥el BLRMAdBR e RS ng parts
of buildings tor Strecttirabel&ipbatshior axampla aSandtiadhrmerttas stteehightalbmpoediments In the
following, a plurality of embodiments of the invention are described in greater detail by way of
drawings. Like reference numerals have the same significance in all of the drawings and are therefore
only be explained once. In the drawings:



Fig. 1 is a schematic cross-section through the wind turbine according to the invention in accordance
with a particularly preferred embodiment, Fig. 2 is a graphical representation of the free-running
rotational speeds, plotted against the wind speed, for the wind turbine according to the invention
(upper curve and crosses) and for a conventional Savonius wind turbine (lower curve and circles), Fig.
3 to 5 are graphical representations of the rotational speeds of the wind turbine according to the
invention and a conventional Savonius wind turbine together with the incoming flow angle of the wind
and the wind s tt ajnst time, .Fig, 7.is a perspecti Wln of th Wlnd enerator
accordi @’C' ey |ﬁveI t?gn%%o%n%prlglﬁa twgtra Elltpurblnc'e%yg gezﬁ Ws(f ‘gvceon s r|]onaf %‘?a?llils of an
embodirvebitas. d heblylaimne ascordingtiogty steaniiva shevb érowethevsidl énineag ceedavdaduithigh-A in Fig.
9, Fig. Syjs adianoA gw pEthermiont @snsvatesn B RPRANG-A L atRg Loller with surrounding fluid, Fig.
11 shows the thread test, Fig. 12 to 14 show further variants with modified wind splitters 29 and
additional concentration plates 30, Fig. 15 shows torque vs. rotational speed characteristics, Fig. 16
shows flthermtizatastirittc Sdvignily (ol@6 tre waribusipeespecivingidwthef iawwinic g elvesatart
accorariule (o6 INEOARL" BICh Do e SR IRONeAL N, B10,2 12 R L IRBI GRS uction

which is and/or can be used for the Special accumulator and turbine mounting ‘system, Fig. 27b is the
section RU}?qdlﬁ“e’Z‘é%Hﬁﬁéh@?dﬁﬁ?méﬁ?@sﬁfﬁﬁoa’@%{ed to a rotary part on the shaft. Wind flows
onto the wind turbine according to the invention of Fig. 1 in a prlmary wind direction 101 and subsidiary
wind dir CtlonSm]C.;OF ; 03, ‘Ié e sl %nlflcar%eree hee%errr{éqlnlngcre Qgehrélﬁmv%rneﬁs in F gejfurgéﬂebe seen
from Tablespf % eelo\:/’v Which a120 apeci & fanges orvalues aceond: ng 6 the IRvention for the
parametf’é@a‘hwlth@ @@fwwwrﬁmmarémé@ @ﬁme?pamif@wg ﬁﬁtﬁefmbséhﬁﬁbdlments. 7 A grid
mast construction is provided above the rotary connection, and is used and can be used as a frame for
the specjal accumulator mountin stem and turbine s'ystem A safety space, which is protected and
carthod BYNE B LR T ESRAED: PRGN T CXEn o LR U SRS CE arious
sensitivel¢dehitologieal suhipeitgrsididogbbesdielb vothengtdignouaesciationitind g ey @dditional
costs. TheiiseAcsaLingytadhianantion.libe huihine aystemsmakend assiPle o femip hafety

spaces, and to use wind generators in the pre-existing infrastructure (streets, rails etc.), in areas where
constru&ﬁﬁh‘%l&%ﬁ%ﬁﬂé‘@fb@‘ﬁ#ﬁo%%@é Wiy SYRBWetRE ﬁ%%HF@M%ﬁ@BH% Rfr\fﬁ@t is

free-runrirgvfoiatipealiapeed efdbie avinadurbselates gg}mgrtodd:maw@rtmneamdmﬁ:arsmmus wind

turbine. The rptgtlonal S eEds in revo{utlp er m utgtg Bl nst th gvmd speed in m/s. The

ed a
upper curve is a lie of bast fit for t?we fotational s spee ues 8F¥henv%%d tur%‘?ﬁ"eygcé%roflng 10 the
inventio®PRIEA wiedplewed @Qlﬁ@%ﬁﬁ%é‘éﬁ?%@%é‘é@tﬁ@m@ﬂmaﬂ%@m the bemishtidsarsSivonius
wind turbingsiare shewnasdgircles. The lower curve is a line of best fit. It can clearly be seen that in a
wind speed range from approximately 0.7 to 1.8 m/s a conventional Savonius turbine. is stationary, but
the wind turbine according to the invention rotates at rotational speed of 50 to 150 revolutions per
minute. [rhehilagndssitatl rengedfedter dfsproginiateipv Magnls7({ t1BewititDiuiined scowedagtidsthe

invention 1platesahaR i AN HebaZn sl 8BRS ARAHR RHAEA SRGG L OL IR GRIUENHANA SRYgNIUS

turbine. Table 1: Parameters Range of values for the parameter (first alternative) In the first
by a round rotating body {cylinder or ball) in a flow.

By way of frictional effects, a rofating roller induces rotation in the fluid surrounding it. if there
is additionally a flow over the roller, the different speeds of fluid overlap. As a result, the fluid
flows around the rotating roller faster on one side than on the other (in the rest system of the
rolier). On the side of the roller where the frictiona! effects are greater, it is as if the fluid were
flowing more rapidly. This results in “deflection” of the roller, pushing the roller downwards
(see Fig. 10).

Examples
e Foothall players kick the ball with spin in such a way that it flies into the goal in an
arc. The more quickiy it rotates, the greater the deviation of the path (curling cross,
knuckieball).



embodiment: R1 = Radius of the turbine as desired 0.125 m R2 = Distance from the centre of rotation
(Point Po) to the inner blade end (point P1) = fl x R1 fl = 028 - 0.32 0.036 m R3 = Radius of curvature
of the cylindrical shell, adjacent to the point PI, of a blade =f2x R112=1.2-2.40.165m 8 R4 =
Radius of curvature of the cylindrical shell, adjacent to the point P2 on the outer radius of the turbine,
of a blade = f3 x Ri 13 > 0.7 0.125 m R5 = Radius4f curvature of the kink between the two cylindrical
shells of a blade = 14 x R1 14 = 0.02 - 0.08 0.003 m Al = Distance of the edge of the deflector plate

oD e R ) o e R g e e e e

deflector plate $agimgy the turbine (point P3) from the first longitudinal section plane 4 (= primary wind

direction) Curveballs in baseball and riseballs in softball.

e Spin-bowiing in cricket.

e Golf balls have a large number of small depressions on the surface, known as
dimples. As turbulators, they improve the adhesion of the boundary layer which lies
against the ball and is entrained by the rotation thereof. This increases the formation
of turbulence and the associated deviation of the ball due to the Magnus effect, Since
the golf bali rotates backwards as a result of the wedge shape of the golf club, itis
lifted by the Magnus effect; it does not simply fly like a cannonball, but instead
experiences a lift. Additional deviations to the left or right are possible, and are also
used by players who have mastered this technique. Moreover, the supercritical
turbulent circulation reduces the air resistance, and this in furn ieads to greater flight

distances.

According to the invention, high performance is achieved in combination with low installation
costs, in such a way that the cost-effectiveness, in terms of power output, is much greater
than in the known wind generators comprising a hqrizontai shaft and blades of the aircraft-
wing type. |

To increase the cost-effectiveness, a ring generator is provided for power generation. In
addition, to increase the cost-effectiveness further, the mast and the wind splitter can be

used as advertising space.

With the biade shape according fo the invention of the individual turbines and the specific
arrangement of the fwo turbines with respect to one another, it is particularly advantageous
that the two {furbines do not obstruct one another, but can instead boost one another, even
at low wind speeds, assisted by the low-frequency pressure oscillation taking place in the
rear cavity of the V-shaped wind spilitter.

By contrast with the known wind generators comprising a horizontal shaft and three blades,
the radial turbine according to the invention can be operaied even at relatively iow wind
speeds. As a result of the Magnus effect, the radial turbine according to the invention “pulls”
the wind in, as it were, and amplifies low wind speeds. For example, the radial turbine

according to the invention can also be used in circulating winds, in which the wind speed is



=f6 x R1 16 = 0.25 -0.30 0.035 m Si= Widthof a turbineblade(distance between the points P, and P2)
=f7 xRii f7 =0.9 - 1.0 0.120 m B2 = Width of the outer cylinder shell of a
turbineblade(i.e.distancebetweenthe intersection of the respective extrapolated circles of the two
cylindrical shells of a blade and the point P2) =f8 x R1 1'8 = 0.11 -0.16 0.016 m B3 = Width of the
deflector plate = f9 x R1 fp = 0.7 - 1.0 0.110 m DI & Diameter of he shaft = fie x R1 f10 = 0.09 - 0.13
0.012 m a, = Angle of incidence of the deflector plate with respect to the primary wind direction a, = 40

- 60 45 9 A series of measurement results for the properties .qf the win rbine according.to, the
inventioﬁrﬁﬂ}?ﬁ‘ol?eio oﬁ\}e%t%ﬁ’g}@wgr?ﬁ%ﬂmﬁﬁ(}%r%ﬁé v@ﬁigﬁv@etrgv B'gﬁ] %)?pc{)?%%ig "t%%??ee g’é’?ﬁie wind
_cor_1ditiogenﬁﬁhmgraplbi@@lﬂaeliﬁtﬁﬂgsi@EDd)I@.eﬂfMSQp{ﬁé‘ﬂ@b@@l&i@reﬂnmgém\m@%@@ﬂ% angle of
incidengg,pshe windim e pea drem k8Ot mPLasthe siisahl lor BRI HhBoNIRd RPRRA ¢ this

diagram in a range of 0 to 6.5 m/s. The curve 112 shows the rotational speed of the wind turbine
accordifg 48 tHERRFARTOFRG ARG YPBIR500 revolutions per minute. The curve 113 shows the

corresponding rotational speeds for a conventional Savonius wind turbine. Since the Savonius wind

turbine i, ofig's IAFS AR ALIBAE T YR TREEHSABR, SHEVR AP (RENKHGGIBRR 18 HeeVRBRBhe zero

adjusts itself automatically, partly as a result of the Magnus-effect, and immediately rotates
to the optimum direction, even at wind speeds of less than 1 m/s. Rapid adaptations of this

type of the generator are not possibie with the known three-blade turbines.

Since the radial turbine according to the invention only takes up a small amount of space, it
can be used as an add-on to pre-existing parts of buildings or structural elements, for

example as an attachment to a street light.
Embodiments

in the following, a plurality of embodiments of the invention are described in greater detail by .
way of drawings. Like reference numerals have the same significance in all of the drawings

and are therefore only be explained once.
In the drawings:

Fig. 1 is a schematic cross-section through the wind turbine according to the

invention in accordance with a particularly preferred embodiment,

Fig. 2 is a graphical representation of the free-running rotational speeds, plotted
against the wind speed, for the wind turbine according to the invention (upper curve

and crosses) and for a conventional Savonius wind turbine (lower curve and circles),

Fig. 3 to 5 are graphical representations of the rotational speeds of the wind turbine
according to the invention and a conventional Savonius wind turbine together with

the incoming flow angie of the wind and the wind speed, plotted against time,

Fig. 6 is a schematic cross-sectional drawing of a conventional Savonius wind

turbine, showing the mode of operation thereof,



Fig. 6 is a schematic drawing of a Savonius wind wheel, shown by way of prior art. The flow direction
of the air and the direction of rotation are shown. As regards the prior art, it can additionally be
established that 2 basic types of wind generators have achieved success: a) Horizontal-axis wind
turbines (HAWTS) with wind incident in the axial direction b) Vertical-axis wind turbines (VAWTS) with
wind incident transverse to the axial direction The@inventive solution disclosed herein relates primarily
to VAWTS, although horizontal mounting with an incident wind flow transverse to the axial direction is
also possible in special cases. There are also many variations/modifications among commercially
available VAWT systems, starting from 2 basic types (see for example German Wikipedia
"Windturbine"):FigakoniaspetgredBimditiiiagrielishetoimd rdikestiadotusoirre dicg drdithg to¢hetimvention,
the Savonius r%gﬁ\gg ttmr}gggﬁru@ar@eggsult of a deflector plate or deflector surface. However, this
can be demonstrated with the invention. The variations relate to the number and the special shape of
the rotor blades, the attachment of wind guide elements, and in some cases a screw-shaped
configuration farigchiswing heesetanstani seesd dudngriiaiionsnte salubioar acesreiogtmahe
invention thus rselatteen% ?9 alvge%a{rt'%ﬂfhré rsei:éat}\{{elx C%r%glnseel)ovg[ﬁtg[mgqg s_réarlp_es and arrangements which
have been found 1o be partlcularcfy efficient in the evefopment proce&. his description of the
invention is therefore supplemented by a further embodiment, in connection with a further narrowly
defined parametgy space-RAAIRIPLEHS iieydHergiescribing the shape, as follows. The further
embodiment of the wind turbine according to the invention also corresponds to Fig. 1; and wind flows
onto it in a primary wind direction 101 and subsidiary wind directions 102, 103. The significance of the
remaining referieigcéthsimeratsriridting fotanvoth seeadndingliabte 2 above, which also specifies
supplementary or expanded ranges of values according to the invention for the parameters and the
particularly preferred values of the parameters in the second embodiment. For completeness, it is
noted that the KéSgit @19 BreRE tthine may be in a wide range of ratios to the radius. That is to
say, depending on the place of use, the height or length of the turbine is approximately 0.3 to 100
times the turbine raqiys, it al [ ible, for reasons. ugti r ity 10, rstand a
long or high turr\ﬁ#'eqla%iﬁlgJ égs?t?v%sc@%?) %%%C%I %ngigura?ﬁ%y o? tﬂ%(?nqé)f’ Tt% gés%% vérgﬁc ‘Léng%é%gt%qnally be
connected by rfeBERNERPRBIBGEEECThlings. The purpose of the turbine system is to obtain energy from
wind in an optimum manner, priority being given to obtaining electrical energy. For this purpose, a
generator is mechanically connected to the turpine shaft positively or non-positively, directly or
indirectly via aei'rcl s%%sal/g ,tﬁ{q&"ﬁw\é ﬁ%&a tE Ft)(%ﬁet% ta%a%% } ?E%Stem, said turbine shaft being
positively or non-positively connected to the turbines so as to ensure force transmission from the
turbine to the geperiQhdRdhistRentexh-angigraerator may be used for both turbines, or each turbine
may be connected individually to one respective generator. Table 2: Parameters Range of values for
the parameter (second alternative). In the second embodiment: R1 = Radius of the turbine as desired
Fig. 17 to 26 are various perspective views of a wind 'generator according to the

invention which has been improved further,

Fig. 272 shows a grid mast consiruction, which is and/or can be used for the special

accumulator and turbine mounting system,
Fig. 27b is the section A-A,
Fig. 28 shows “support hearts”, which are fixed to a rotary part on the shaft.

Wind flows onto the wind turbine according to the invention of Fig. 1 in a primary wind
direction 101 and subsidiary wind directions 102, 103. The significance of the remaining
reference numerals in Fig. 1 can be seen from Tables 1 and 2 below, which also specify the
ranges of values according to the invention for the parameters and the particularly preferred

values of the parameters in the two embodiments,



0.510 m R2 = Distance from the centre of rotation -11 = 0.19- 0.32 0.110 m 11 (Point Po) to the inner
blade end (point P1) =f1 x R1 R3 = Radius of curvature of the cylindrical shell, adjacent to the point
131, of a blade =f2 x R1 f2 = 1.2- 2.4 0.685 m R4 = Radius of curvature of the cylindrical shell,
adjacent to the point P2 on the outer radius of the turbine, of a blade = fo x R1f3> 0.7 >0.50 m R5 =
Radius of curvature of the kink between the two cylindrical shells of a blade = ti x R1 f4 = 0.01 -0.08
0.005 m Al = Distance of the edge of the deflector plate facing the turbine (point Po) from the second
longitudinal section plane 5 (perpendicular to the first longitudinal section plane 4) = f6 x R1 .18 = 1.00
- 1.10 0.534 m A2 = Distance of the edge of the deflector plate facing the turbine (point P3) from the
first londfitwdiohah ssictiors platierdig-ppritdady atipne direotidaty connection, and is used and can be

used as a frame for the special accumulator mounting system and turbine system.

A safety space, which is protected and earthed by the outer shell of the mast, preferably a
thick-walled steel tube, and may contain various sensitive technological components, is
located below the rotary connection, without any additional costs. The use according to the
invention of the turbine system makes it possible to create safety spaces, and to use wind
generators in the pre-existing infrastructure (streets, rails etfc.), in areas where construction

would otherwise be impossible.

Fig. 2 shows the measurement results for the free-running rotational speed of the wind
turbine according {o the invention and of a Savonius wind turbine. The rotational speeds in
revolutions per minute are plotted against the wind speed in m/s. The upper curve is a line of
best fit for the rotational speed values of the wind turbine according to the invention, which
are plotted using crosses. The measurement values for the conventional Savonius wind

furbines are shown as circles. The lower curve is a line of best fit.

It can clearly be seen that in a wind speed range from approximately 0.7 to 1.8 m/s a
conventional Savonius turbine is stationary, but the wind turbine according to the invention
rotates at rotafional speed of 50 to 150 revolutions per minute. In the wind speed range from
approximately 1.7 to 2.7, the wind turbine according to the invention rotates at approximately

2 1o 15 times the rotational speed of the conventional Savonius turbine.

Table 1: Parameters Range of values for In the first
the parameter (first embodiment:

alternative}

R1 = Radius of the turbine as desired 0.125m
R2 = Distance from the centre of rotation | f{ =028 -0.32 0.036 m
(point Py) to the inner blade end (point P4)

=f, xR1

R3 = Radius of curvature of the cylindrical | f,=1.2-2.4 0.165m

shell, adjacent to the point P4, of a blade
=f, x R1




=f6 x R1 f6 = 0.25 - 0.55 0.275 m Si= Width of a turbineblade (distance between the points P1 and
P2) =7 x R1 f7 = 0.9- 1.0 0.535 m B2 = Width of the outer cylinder shell of a turbine blade (i.e.
distance between the intersection of the respective extrapolated circles of the two cylindrical shells of a
blade and the point P2) =8 x R1 f8 = 0.11 -0.19 0.081 m 53 = Width of the deflector plate = f9)( R1
'18=0.7-2.51.12m 12 D1 = Diameter of the shaft flo = 0.03 -0.13 0.020 m = ft() x R1 al = Angle of
incidence of the deflector plate with respect to the primary wind direction al = 400 - 60 43

R4 = Radius of curvature of the cylindrical | £;> 0.7 0.125m
shell, adjacent to the point P; on the outer

radius of the turbine, of a blade

=f, x R1

R5 = Radius of curvature of the kink between | f, = 0.02 — 0.08 0.003m
the two cylindrical shells of a blade

=f, x R1

A1 = Distance of the edge of the deflector | fs = 1.04 ~1.10 0.135m

plate facing the turbine (point P;) from the
second longitudinal sectiocn plane 5
{(perpendicular o the first longitudinal section
plane 4}

=fs x R1

A2 = Distance of the edge of the deflector | f;=0.25 -0.30 0.035m
plate facing the turbine (point P;) from the

first fongitudinal section plane 4 (= primary

wind direction)

=fs x R1

B1 = Width of a turbine blade (distance f,=09-1.0 0.120 m
between the points P, and P;)

= f; x R1

B2 = Width of the outer cylinder shell of a | f;=0.11-0.16 0.016m

turbine blade (i.e. distance between the
intersection of the respective extrapolated
circles of the two cylindrical shells of & blade

and the point Py)

=f3 x R1

B3 = Width of the deflector plate fo=07-10 0.110m
=fy x R1

D1 = Diameter of the shaft fio=0.09-0.13 0.012m
=i x R

a- = Angle of incidence of the deflecior plate | a; = 40° - 60° 45°

with respect {o the primary wind direction




The generator is controlled in a manner adapted to the wind speed, in such a way that by regulating
the generated power an electromagnetic braking torque is transmitted to the turbine, so as to set an
optimum tip speed ratio (TSR) for energy conversion, which is between 45 % and 65 % of the tip
speed ratio of the unbraked turbine. This ensures that the maximum possible energy can always be
"harvested”. In the embodiment, a height : radius r&tio of approximately 20 is set, the turbines on a
shaft being mounted individually approximately every 5 m, and being interconnected via a flexible
positive coupling and connected to the end of a shaft directly or indirectly via a trang.mission
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turbine and the right deflector plate de the wind to the right turbine as seen in the primary wind
directionMhrBSREEIMERPARLHBIRAIBF D RItEE A dBVERRNESUSRTHESH tite ROrmTbeLhysd? dith a
roundedstridggicasisdcannestionetiveemitie vastpflectoipihtesysoTas tufosm ®alnsed inind guide
system, the . wind splitter. Fig. 7 is a perspective drawi f the wind generatar according tq the
ventot B SR T e B P 8 A o s i B B0 e
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position, based on the distance and inclination with respect to the turbine blades and the turbine shatft.

13 For anoveial Reighh 28 2itiehs 85t SlilRaHHP DRSS 40h HPGAyBINSHRaMCAdiameter of 1

m. The expected capacity for a site on the coast, where the wind generator captures the circulating
coastal WiEFIRNAS Bre-athandy e dreel RV "RIRACHAEHRIGNE) averaged over the year of 38 A. Fig. 8

shows the constructional details of an embodiment as a tubular mast mounting system in a view from
the side gor ding to A-A in Fjg ree ) : ttagk m,high
steel ma)g%jg %%Qﬁéakﬂg 0 { Oégﬁﬁ’gg 1%?” 1%'3%?501'511%[?%?%0&%??& heg <go%tra%t{ét{eb%a a%gﬁggﬁg%"o%é%d%nal axis
15 of thel8heEripraSIT STHEINGESSGPPYIt plate 7 has three rotary bearings 10 on the steel mast 5 and

two turbine peakngsoAtl-hrionietvpiiae Ghafr s, wikewisatiadilemineriaieisl Biasciyee rotary
bearings 12 and two turbine bearings 19, he upper support plate 9 has three rotary hearings
4 ant o G BRGS0 2 S AL e e b 2 VteS i 4815, and

are associated diigigtibe other turbine. The rotary bearings 10, 11 on the one hand and 13, 14 on the
~other hand are kept at a distance by a spacer collar 23, 24. The spacer collar is in the form of a hollow
tube. Finally, Fig. 9 is a plan view of the wind generator. The turbine blades 25 can be seen. The wind
direction! WhEWTRENRiFS JER ARF R0 AR T ARIGRVRIREHMAS (AN To BHEWHY IPLERHE way that
the tip ofithentirghaftedamwinttsisitteriBd divis tcasviensto thehwirdak ditsatindicataidavithsaiblariow. What
IS knowrgggc%pgg%%g.test was carried out on the system according to the invention (Fig. 11). Wind 28
at up to 6 m/s was blowing into the system. The ratio of the circumferential speed of the turbine to the
wind was up to 3 : 1. The point where the thread direction breaks away can be seen clearly in Fig. 11
(at the butiem akthrpiettie )l FREESRIGIRCIU NGO ednvaB g anAsRCY BNET gy ftemsthe
pressure difference ar.the potential eneray of the wind, nof iust from the kinetic,energy of the moving
air. 14 ,&%{é‘g% Bf&%btﬁ%‘%? g%%g?ﬂegent%l%v ?%%?s&{%%%%mgfﬁ‘ﬁ%a%%?%%”aﬁ Stream. As a result of
the Coande-eff&&yenigloNcsf the airstream is not stripped away from the ball, but encircles it (almost)
completely withabRginskatdpeesta@way. Since the ball is suspended slightly below the centre of the
airstream, the air does not flow around it symmetrically. More air is deflected downwards, since the
fow spoUT KR Tl IR SEGHN e B VP AV e RO SA S CATA A AHE BHE L. As a
result, thef balbekpetdendet aor upslflantcforefaThis ibwaperpdisedoan the Ngoostretiattvitie ball
rotating);,[Bg:iyuo effects each prevent the ball from falling downwards and only allow it to "slip" along
the underside of the airstream. The resistance of the ball to the flow holds it at a distance from the
nozzle, and gravity prevents it from simply being blown away. Thus, the ball can float in a more or less
stable pagidanribiprt2daibdsianimtieeravariantspeitiaintogifed thinchepltitete 2 Fansttackdiional
concentrati I 30. Evaluat] ' I to . ind turbine

& w‘trh&’eqtﬁc?e Qre%e?%, 100 §f Statie %gge%ygaé@&v&-éﬂ e@%%%ﬁgf%ﬁ&}%sf&wa@%e‘@mgé .

according to nvention of diameter 1 m and length 1m in Moers wing data are taken into
account,"#FECER SRR dvrikeralpienatibie sidtiencerrsdnededhenipiprtiidiunapaerdae) from
24 to 26 September 2010 Dynamic torque measurements in the period from 4 to 8 November 2010
An eddy current brake, with which various braking forces could be set by varying the coil current, was
also used during the dynamic measurements in each case. The measurement values were checked
for plausibility and evaluated using various averaging and filtering methods. The result data for wind
speeds of between 2 and 8 m/s are compiled in the following table. Table Result data on the

evaluation of static and dynamic torque measurements (September/November 2010) on the wind
frirbhine aceordina to the invvention of diameter 1 m and lenath 1 m in Moare




15 Wind speed [m/s] Rotational speed [rpm] Torque [Nm] Mechanical power [W] (calculated therefrom)
200.450.02170.901.62200.691.42550.160.92780.000.030
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particuiar, relatively precisely determined shapes and arrangements which have been found

to be particularly efficient in the development process.

This description of the invention is therefore supplemented by a further embodiment, in
connection with a further narrowly defined parameter space analogous to Tabie 1 for

describing the shape, as follows.

The further embodiment of the wind turbine according to the invention also corresponds to
Fig. 1; and wind flows onto it in a primary wind direction 101 and subsidiary wind directions
102, 103. The significance of the remaining reférence numerals in Fig. 1 can be seen from
Table 2 above, which also specifies supplementary or expanded ranges of values according
to the invention for the parameters and the particularly preferred values of the parameters in
the second embodiment.

For completeness, it is noted that the height (or length) of the turbine may be in a wide range
of ratios to the radius. That is to say, depending on the place of use, the height or length of
the turbine is approximately 0.3 to 100 fimes the turbine radius, it also being possible, for
reasons of construction or stability, to understand a long or high turbine as a positive
coupling of a plurality of turbines to a shaft which may optionally be connected by means of

positive couplings.

The purpose of the turbine system is to obtain energy from wind in an optimum manner,
priority being given fto obtaining electrical energy. For this purpose, a generator is
mechanically connected to the turbine shaft positively or non-positively, directly or indirectly
via a transmission, in a manner adapted to the turbine system, said turbine shaft being
positively or non-positively connected to the turbines so as to ensure force transmission from
the furbine fo the generator. In this context, one generator may be used for both turbines, of

each turbine may be connected individually to one respective generator.

Table 2: Parameters Range of values for In the second

the parameier embodiment:
{second alternative)
R1 = Radius of the turbine as desired 0.510 m
R2 = Distance from the cenire of rotation | f; =0.19-0.32 0.110m




0.900.0 271.855.23351.48543351.405.13401.275.33420.934.13500.874.63
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{point Py) to the inner blade end (point P4)
=f, x R1

R3 = Radius of curvature of the cylindrical | f.=1.2-2.4 0.685m
shell, adjacent to the point P,, of a blade '
=f, x R1

R4 = Radius of curvature of the cylindrical | f; > 0.7 >0.50m
shell, adjacent to the point P, on the outer

radius of the turbine, of a blade

=f; xR1

R5 = Radius of curvature of the kink between | f,=0.01 - 0.08 0.005m
the two cylindrical shells of a blade

=f, x R1

A1 = Distance of the edge of the deflector | fs = 1.00 - 1.10 0.534m

plate facing the turbine {point P3) from the
second longitudinal section plane 5
{perpendicular to the first longitudinal section
plane 4)

=fs x RT

A2 = Distance of the edge of the deflector | f¢ = 0.25 - 0.55 0.275 m
plate facing the furbine {point P3} from the
first longitudinal section plane 4 (= primary

wind direction)

=fg x R1

B1 = Width of a turbine blade (distance |f;=0.9-1.0 0.535 m
between the points Py and P3)

=f; x R1

B2 = Width of the outer cylinder shell of a | {3 =0.11~0.19 0.081m

turbine blade (i.e. distance between the
intersection of the respective extrapolated
circles of the two cylindrical shells of a blade
and the point P;)

=fz x R1

B3 = Width of the deflector plate fo=07-25 1.12m
= fg x R1




550.523.03600.704.43800.21 1.8 3105 0.000.03 107 0.000.031150.000.0401.450.0

12
D1 = Diameter of the shaft fio=0.03-0.13 0.020m
= fm x R1 )
o, = Angle of incidence of the deflector plate | a; = 40° - 60° 43°
with respect to the primary wind direction

The generator is controlled in a manner adapted to the wind speed, in such a way that by
regulating the generated power an electromagnetic braking torque is transmitted to the
turbine, so as to set an optimum tip. speed ratio (TSR) for energy conversion, which is
between 45 % and 65 % of the tip speed ratio of the unbraked turbine. This ensures that the

maximum possible energy can always be “harvested”.

In the embodiment, a height : radius ratio of approximately 20 is set, the furbines on a shaft
being mounted individually approximately every 5 m, and being interconnected via a flexible
positive coupling and connected to the end of a shaft directly or indirectly via a transmission

comprising a curreni generator.

For increased efficiency, two turbine deflector plate systems may advantageously be brought
together with reflective symmetry as a wind splitier system, in such a way that for example
with a vertical axis of rotation, the left deflector plate deflects the wind fo the left turbine and
the right deflector plate deflects the wind to the right turbine as seen in the primary wind
direction. In thfs context, the deflector plates may advantageously be in the form of a *nose”
with a rounded “bridge” as a connection between the two deflector plates, so as to form a

closed wind guide system, the wind splitter.

Fig. 7 is a perspective drawing of the wind generator according to the invention, comprising
two radial turbines 1, 2 and a V-shaped wind splitter 3, the radial turbines and wind spiitter
being attached to a steel mast 5 or another base part 6 so as to be rotatable (pivotable) as a

whole about a vertical axis.

Preferably, the distance between the V-shaped wind splitter and the turbines is variabie and

adjustable, so as to achieve optimum operating conditions for all wind conditions.

As a function of the wind speed, the V-shaped wind splitier is brought into the optimum
position, based on the distance and inclination with respect {o the turbine blades and the

turbine shaft.



4502.4512.84552.1512.44571.9011.34601.8011.34651.5510.64691.259.04800.82
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For an overall height of 20 m, the height of the turbines is 10 m. The {furbines have a
diameter of 1 m. The expected capacity for a site on the coast, where the wind generaior
captures the circulating coastal wind, is approximately 21,700 kWh, with an efficiency

averaged over the year of 38 %.

Fig. 8 shows the consfructional details of an embodiment as a tubular mast mounting system
in a view from the side corresponding to A-A in Fig. 8. Three support plates 7, 8, 9 are
attached to the 20 m high steel mast 5 by means of bearings 10, 11, 12, 18, 14 so as to be
rotatable about the longitudinal axis 15 of the steel mast 5. The lower support plate 7 has
three rotary bearings 10 on the steel mast & and two turbine bearings 16, 17 on the turbine
shaft 18. The central turbine plate 8 has three rotary bearings 12 and two turbine bearings
19, 20, and the upper support plate 9 has three rotary bearings 14 and two turbine bearings
21, 22. The turbine bearings 17, 20 and 22 are not shown in Fig. 8, and are associated with

the other turbine.

The rotary bearings 10, 11 on the one hand and 13, 14 on the other hand are kept at a
distance by a spacer collar 23, 24. The spacer collar is in the form of a hollow tube.

Finally, Fig. 9 is a plan view of the wind generator. The turbine blades 25 can be seen. The
wind direction, when the wind generator according to the invention has turned {o the wind in
such a way that the tip of the V-shaped wind splitter 3 points counter to the wind, is also
indicated with an arrow,

What is known as a thread test was carried out on the system according to the invention
(Fig. 11). Wind 28 at up to 6 m/s was blowing into the system. The ratio of the
circumferential speed of the turbine to the wind was up to 3 : 1. The point where the thread
direction breaks away can be seen clearly in Fig. 11 (at the botiom of the picture). The
system according to the invention can exiract energy from the pressure difference or the

potential energy of the wind, not just from the kinetic energy of the moving air.

The significance of the reference numerals in Fig. 11 can be seen from the list of reference

numerals.



6.94801.129.44950.646.441070.283.141370.000.0 164139 0.000.04 145 0.00 0.0
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A side effect is the ping-pong ball which is “suspended” in an oblique airstream. As a result
of the Coanda effect, the flow of the airstream is not stripped away from the ball, but
encircles it {almost) completely without being stripped away. Since the ball is suspended
slightly below the centre of the airstream, the air does not flow around it symmetrically. More
air is deflected downwards, since the flow speed and flow cross-section are lower af the
underside of the ball than at the upper side. As a result, the ball experiences an upward
force. This is superposed on the Magnus effect (the ball rotating). The two effects each
prevent the ball from falling downwards and only allow it to “slip” along the underside of the
airstream. The resistance of the ball to the flow holds it at a distance from the nozzle, and
gravity prevents it from simply being blown away. Thus, the ball can float in a more or less

stable position.

Fig. 12 to 14 show further variants with modified wind splitters 29 and additional

concentration plates 30.

Evaluation of static and dynamic torque measurements on the wind turbine according

to the invention of diameter 1 m and length tm in Moers

The following data are taken into account, directly or indirectly, in the evaluation:
¢ Static forque measurements {stationary torque) from 24 to 26 September 2010

+  Dynamic torque measurements in the period from 4 io 8 November 2010

An eddy current brake, with which various braking forces could be set by varying the coil

current, was also used during the dynamic measuremenis in each case.

The measurement values were checked for plausibility and evaluated using various

averaging and filtering methods.

The result data for wind speeds of between 2 and 8 m/s are compiled in the following table.
Table

Result data on the evaluation of static and dynamic torque measurements

(September/November 2010} on the wind turbine according to the invention of

diameter 1 m and length 1 m in Moers



502.000.05753.0023.6 783.3027.05852.8024.95852.2319.85851.8516.55931.42
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Wind speed [m/s] Rotational speed Torque [Nm] Mechanical power
[rpm] W] (calculated
' therefrom)

2 0 0.45 - 0.0

2 17 0.90 1.6

2 20 0.68 1.4
2 55 0.16 0.9
2 78 0.00 0.0

3 0 0.80 0.0
'3 27 1.85 52
3 35 1.48 54
3 35 1.40 5.1

3 40 1.27 5.3
3 42 0.93 4.1

3 50 0.87 4.6
3 55 0.52 3.0

3 60 0.70 4.4
3 80 0.21 1.8
3 105 0.00 0.0
3 107 0.00 0.0
3 115 0.00 0.0
4 0 1.45 0.0
4 50 2.45 12.8
4 55 215 12.4
4 57 1.90 11.3
4 60 1.80 11.3
4 65 1.55 10.6
4 69 1.25 8.0
4 80 0.82 8.9
4 80 1.12 9.4
4 895 0.64 6.4
4 107 0.28 3.1

4 137 0.00 0.0




13.851101.3515.6 120 0.313.951200.98 12.35 127 0.71 9.4 5 165 0.00 0.0 5 174 0.00 0.0 5 177

16
4 139 0.00 0.0
4 145 0.00 0.0
5 0 2.00 0.0
5 75 3.00 23.6
5 78 330 27.0
5 85 2.80 24.9
5 85 2.23 19.8
5 85 185 16.5
5 93 1.42 13.8
5 110 1.35 15.6
5 120 0.31 39
5 120 0.98 12.3
5 127 0.71 9.4
5 165 0.00 0.0
5 174 0.00 0.0
5 177 0.00 0.0
6 0 2.70 0.0
6 100 3.65 38.2
6 113 2.70 31.9
6 115 335 40.3
6 116 2.15 26.1
6 120 1.81 22.7
6 140 153 22.4
6 152 0.34 5.4
6 160 0.75 12.6
6 195 0.00 0.0
6 209 0.00 0.0
6 210 0.00 0.0
7 0 350 0.0
7 130 4.30 58.5
7 147 327 50.3
7 160 165 27.6
7 175 0.79 145




0.000.0602.700.0 6 100 3.6538.26 113 2.70 31.9 6 115 3.3540.3 6 116 2.15 26.1 6 120 1.81 22.7
6
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7 225 0.00 C.0
7 245 ' 0.00 0.0
8 0 4,25 0.0
-8 162 4.85 82.3
8 190 3.75 74.6
8 210 0.84 18.5
8 250 0.00 0.0
8 275 0.00 G.0

Fig. 15 and 16 are graphical representations with corresponding interpolated lines.

Fig. 15: torque vs. rotational speed characteristics, interpolation with average power
coefficient (PC) 35 %

Torgue [Nm] vs. rotational speed [rpm]; parameter wind speed [m/s]

Key to graph:

A 2 m/s measurement
A 3 m/s measurement
X 4 m/s measurement
+ 5 m/s measurement

6 m/s from measurement

- 7 m/s from measurement
X 8 m/s from measurement
~~~~~~~ max. torque
- - - ave. torque

Fig. 16: characteristics
Mech. power

Extrapolation in the maximum power range with average PC = 35 %

Mechanical power [W] vs. torque [rpm]; parameter wind speed [m/s]

Key to graph:



1401.53 22.46 152 0.34 5.4 6 160 0.75 12.6 6 195 0.00 0.0 6 209 0.00 0.0 6 210 0.00 0.0 7 0 3.50
0.0
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- 2 m/s eddy current brake
x 3 m/s eddy current brake
4 4 mfs eddy current brake

5 m/s eddy current brake

A 6 m/s from eddy current brake
& 7 m/s from eddy current brake
X 8 m/s from eddy current brake

Since the dynamic measurements thus far have oniy been carried out with relatively weak
braking forces, the interpolation outside the measurement range that has been established
thus far is shown in dashed lines. In this context, it has been assumed that at the maximum
power peint a power coefficient of 35 % is achieved. From the dispersion of the result data,
sufficienfly precise calibration verification for the measurement technique used can
provisionally be placed at approximately 30 — 40 %. Otherwise, the systematic errors in the
measurement technique have to be additionally taken into account. The power coefficient
can be determined more precisely if further measurements at higher braking forces are

faken into account.

The turbine system according to the invention can also advantageously be used in water for

obtaining energy from the flow of waler, that is o say as a marine turbine system.

Fig. 17 to 26 are various perspective views of a wind generator according o the invention
which has been improved further. Operation in practice has demonstrated that the wind
generator operates with virtually no noise and very little vibration. Any compression
oscillations are in the inaudible range below 20 Hz, The light and well-balanced construction
of the rotating parts is responsible the observed lack of vibration. As a result, this wind

generator is outstanding for use in urban areas and/or on buildings.

In a further embodiment, a grid mast construction, which is and/or can be used as a frame
for the special accumulator and turbine mounting system, is provided above the rotary
connection, which is fixed fo a stationary mast (¢f. FFig. 27a and section A-A in the form of
Fig. 27b). The cavity inside the grid masi provides enough space for safely
installing/fastening accumulators and for load c_ontroi; at the same time, the cable lengths

from the generator can be kept short so as to keep Ohmic losses low.



7 130 4.3058.57 147 3.27 50.3 7 160 1.65 27.6 7 175 0.79 14.5 17 7 225 0.00 0.0 7 245 0.00 0.0 8
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Since the lower region of the tower below the rotary connection is made from steel tubing, it
forms a cavity which can be used for safely instaling highly sensitive technology, since
ventilation and/or heating and/or suitable air conditioning, particularly in relation to air

humidity, can be provided.

The base part may be used in a configuration as a further energy siore or as a water
reservoir or oil store, and may be designed accordingly. Heat pumps (with heat pipes) may

be integrated into the base part.

In the present invention, the turbine blades (air foils) are mounted on a plurality of milled
support arms, which in turn are fastened to a rotary part on the shaft on both sides by two
“support hearts” which are screwed together. This reduces the weight and makes it possible

for the turbine to reach full speed more quickly (cf. Fig. 28).

in addition, the support hearts make it possible to replace the turbine blades individually by
screwing. The very heavy fixed circular discs, which are enirained in rotation and are
conventional in the Savonius turbine, are replaced with stationary grille face panels, which
are additionally rounded for better wind introduction. As a result, the weight of the rotating
parts and the losses from the Thom effect are greatly reduced. The wind energy can thus be
harvested with a high level of efficiency.

The support hearts which are used according to the invention are much kighter. The grille
face panels are held together by a mast, which is a functional replacement for the heavy

frame construction conventional in the Savonius turbine.

i is advantageous to bring together a plurality of windtrackers to form a decentralised
network-communicating energy supply system and other applications. It is therefore
proposed to provide an arrangement of the turbine systems according to the invention and/or
of the windtrackers along the traffic infrastructure, such as streets, motorways, railway lines
and canals, which arrangement is additionally provided for ielecommunications or for
buffering current from the grid in times of low current uptake and/or for use as an advertising

medium and/or as street lighting and/or for providing safety spaces.



04.250.08 162 4.8582.3 8190 3.75 74.6 8 210 0.84 18.5 8 250 0.00 0.0 8 275 0.00 0.0 Fig. 15 and
16 are graphical representations with corresponding interpolated lines. Fig. 15: torque vs. rotational
speed characteristics, interpolation with average power coefficient (PC) 35 % Torque [Nm] vs.
rotational speed [rpm]; parameter wind speed [m/s]
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List of reference numerals
1 radial turbine
2 radial turbine
3 wind splitter
5 steel mast
6 base plate
7 support plate
8 support plate
9 support plate
10 (rotary) bearing
11 (rotary) bearing
12 (rotary) bearing
13 (rotary) bearing
14 (rotary) bearing
15 iongitudinal axis
16 turbine bearing
17 turbine bearing
18 turbine shaft
19 turbine bearing
20 turbine bearing
21 turbine bearing
22 turbine bearing
23 spacer collar
24 spacer collar
25 turbine blades
26 upper coliar flange
27 guide fiange
28 wind
29 modified deflector surface
30 concentration plate or conceniration surface

31 Magnus effect
32 Coanda effect

33 Magnus/Coanda superposition



Key to graph: 2 m/s measurement 3 m/s measurement X4 m/s measurement 5 m/s measurement 6
m/s from measurement 7 m/s from measurement 8 m/s from measurement max. torque ave. torque
Fig. 16: characteristics Mech. power Extrapolation in the maximum power range with average PC = 35
% Mechanical power [W] vs. torque [rpm]; parameter wind speed [m/s] 18 2 m/s eddy current brake
3 m/s eddy current brake 4 m/s eddy current braket 5 m/s eddy current brake 6 m/s from eddy current
brake 7 m/s from eddy current brake 8 m/s from eddy current brake Since the dynamic measurements
thus far have only been carried out with relatively weak braking forces, the interpolation outside the
measuretfient r%ﬂﬁ@é‘ffhat has been established thus far is shown in dashed lines. In this context, it has
been asggmed ibgaatdeagenum power point a power coefficient of 35 % is achieved. From the
dispersion of thgvgersuelt d{ﬁ,tea, sufficiently precise calibration verification for the measurement technique
used can provismngﬁysﬁe placed at approximately 30 - 40 %. Otherwise, the systematic errors in the
measureent tbehadiechbe hippesidHonally taken into account. The power coefficient can be
determined more precisely if further measurements at higher braking forces are taken into account.
The turbine system according to the invention can also advantageously be used in water for obtaining
energy from th&' 8% Bf Water, that is to say as a marine turbine system. Fig. 17 to 26 are various
perspectiié viemswsf a wind generator according to the invention which has been improved further.
Operatiopy i praglige has demonstrated that the wind generator operates with virtually no noise and
very little vibration. Any compression oscillations are in the inaudible range below 20 Hz. The light and
well-balanided i¥ruction of the rotating parts is responsible the observed lack of vibration. As a
result, this wind generator is outstanding for use in urban areas and/or on buildings. In a further
embodi t, a gri ction, which is and/or can be used as a frame for the special
accumurI% (?r an'ﬂ[égﬁg%?ébréﬁzaﬁﬁ%g system, is provided above the rotary connection, which is fixed to a
stationasPrhastHPFEgheFE and section A-A in the form of Fig. 27b). The cavity inside the grid mast
providesygaoughyshaceidgesafely installing/fastening accumulators and for load control; at the same
time, the cable lengths from the generator can be kept short so as to keep Ohmic losses low. 19
Since the lower region of the tower below the rotary connection is made from steel tubing, it forms a
cavity whigh caexbenseddios shtbly tirbtatiingr highiyessasgiti/e technology, since ventilation and/or
heating agd/or %{mp}% A renditiningy Rapistdary ) elalignile ainfeumidity, can be provided. The

base part may be used in a configuration as a further energy store or as a water reservoir or oil store,
and may°Be deSRIFETEERR AlhAHRHIMPEdG RIFReat pipes) may be integrated into the base part.
304  grid mast

305  V-shaped wind splitter



In the present invention, the turbine blades (air foils) are mounted on a plurality of milled support arms,
which in turn are fastened to a rotary part on the shaft on both sides by two "support hearts" which are
screwed together. This reduces the weight and makes it possible for the turbine to reach full speed
more quickly (cf. Fig. 28). In addition, the support hearts make it possible to replace the turbine blades
individually by screwing. The very heavy fixed cirgglar discs, which are entrained in rotation and are
conventional in the Savonius turbine, are replaced with stationary grille face panels, which are
additionally rounded for better-wind introduction. As a result, the weight of the rotating parts and the
losses floaPi9®Thom effect are greatly reduced. The wind energy can thus be harvested with a high
level of efficiency. The support hearts which are used according to the invention are much lighter. The
grille fac'g\3 aijeilg e held together by a mast, which is a functional replacement for the heavy frame
constructidn €onventional in the Savonius turbine. It is advantageous to bring together a plurality of
windtradkéninto form a decentralised network-comnignicating energy supply system and other
applicationsitistherefore-proposed tfbﬁmg’;ﬁé‘ﬁ&ﬁ?ﬂ&ﬂ%ﬂﬁﬂt of theturbine systemsaccording to
the invention and/or of the windtrackers along the traffic infrastructure _such as streets,_motorways,
railway lines and canals, which arrangement is additionally provided for telecommunications or for
bufferingggireent from the grid in times of low current uptake and/or for use as an advertising medium

and/or pgstreetlighting-and/erfer-providing-safetyrspaces.—20-tist-of-reference-numerals-tradial
: ﬁtan&]’ Fer echiik . . rior fxr’{
turbine| 2radial turbihe 3wind splitter S5steel mast 6bhase plate 7support plate 8support plate 9support

plate 10(rotary) bearing 11(rotary) bearing 12(rotary) bearing 13(rotary) bearing 14(rotary) bearing
15longitudinal axis 16turbine bearing 17turbine bearing 18turbine shaft 19turbine bearing 20turbine
bearing 21turbine bearing



22turbine bearing 23spacer collar 24spacer collar 25turbine blades 26upper collar flange 27guide
flange 28wind 29modified deflector surface 30concentration plate or concentration surface 31Magnus
effect 32Coanda effect 33Magnus/Coanda superposition 21 34high lift 35negative pressure
36overpressure 37thread direction breaks away 110upper curve 111curve 112curve 113curve
201milled support arms 202support hearts 203turfigne blades 301external radius of the turbines or
turbine blades 302rounding of the concentration plate and/or wind guide plate

Claims

1. Turbine system for wind and/or water power, comprising - two radial turbines,
characterised _
in that the radial turbines comprise a rofor which can rotate about a shaft and which
comprises one or more turbine blades, the furbine blades being orientated parallel to the
rotor, the turbine blades being arranged within a cylindrical shell, which is arranged
concentrically about the shaft and has an external radius R1 and an internal radius R2,
in that the internal radius is

R2=f1xR1
where 1 = 0,19 {0 0.32,
in that each turbine biade has a first region which extends from the intermnal radius R2 to the
external radius R1, is curved towards the shaft, and has a radius of curvature

R3=f2xR1
where f2 = 1.2 {o 2.4, and
a second region, which is externally adjacent to the first region, is positioned on the outside
of the cylindrical shell, and has a curvature towards the shaft, the curvature pointing to the

same side as the curvature of the first region, the radius of curvature R4 of the second

region being

R4 = f3 x R1
where 3 > 0.7,
in that the second region is of a width

B2 = f§ x R1

where 8 = 0.11 10 0.19, and

in that two radial turbines (1, 2), orientated paraliel side by side, are arranged with a vertical
rotation shaft, are interconnected, and are pivotable about a pivot shaft (15) paraliel to the
turbine shafts (18), the pivot shaft and a V-shaped wind splitter (3) being positioned outside
the line connecting the turbine sbafts and both being on the same side of the connecting

line.

2. Turbine system according to claim 1, characterised
+ in that a deflector surface orientated parallel fo the rotor is arranged outside the
cylindrical shell, and is of a width
B3 = f; x R1



303concentration plate and/or wind guide plate 304 grid mast 305V-shaped wind splitter 22 Captions
Fig. 2, 15,16 U/min |rpm [commas to decimal points] Fig. 6 Stand der Technik Priora 23
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where f; = 0.7 to 2.5,
» the edge (P3) of the deflector surface facing the turbine shaft being at a distance A2

A2 =f; xR1
where fs = 0.25 to 0.55 from a first longitudinal section plane through the furbine
shaft,
e and at a distance A1
At =15 x R1

where f; = 1.00 to 1.10 from a second longitudinal section plane through the turbine -
shaft, the second longitudinal section plane being perpendicular to the first
longitudinal section plane,
s and in that the deflector surface has an angle of incidence
a = 40° to 60°

with respect to the first longitudinal section plane.

3. Turbine system according to claim 1, characterised in that the fotal width B1 of the
turbine blade is

_ B1=f; x R1
where f; = 0.8 to 1.1.

4. Turbine system according to claim 1, characterised in that the kinked edge between
the first and the second region of the turbine blade has a-radius of curvature

R5=1,xR1
where f, = 0.01 10 0.08.

5. Turbine system according to claim 1, characterised in that the turbine shaft is in the
form of an axle having a diameter

D1 =5 x R1
where f,, = 0.03 10 0.13.

6. Turbine system according to claim 1, characterised in that three rotor blades are

provided, and are arranged evenly distributed about the shaft and are balanced.

7. Turbine system according to claim 1, characterised in that the two turbines rotate in

opposite directions.



1.Turbine system for wind and/or water power, comprising two radial turbines, characterised in that the
radial turbines comprise a rotor which can rotate about a shaft and which comprises one or more
turbine blades, the turbine blades being orientated parallel to the rotor, the turbine blades being
arranged within a cylindrical shell, which is arranged concentrically about the shaft and has an external
radius R1 and an internal radius R2, in that the intggnal radius is R2 =- f1 R1 where f1 = 0.19 to 0.32,
in that each turbine blade has a first region which extends from the internal radius R2 to the external
radius R1, is curved towards the shaft, and has a radius of curvature R3 = f2 x R1 where f2 = 1.2 to
2.4, and® secohdRE§icHYSiPRicRIEB% RN Iy CEifachnEhs B aTieedeliothal podntogedsatehdsoutside of
the cylingideal shell, gnhadspeowmture towards the shaft, the curvature pointing to the same side as
the curvature of the first region, the radius of curvature R4 of the second region being R4 = f3 x R1
where f3 > 0.7, in that the second region is of a width B2 = fa x R1 where f8 = 0.11 to 0.19, and in that
two radi&l turbiNéedare)ooweitagsteataliersideing ioidiainré shangtsdisethrathettioabmtatioer shaft,

are intereanBRUS ARG 36L-RINOLRP IR LB AP OssBaH k) fiaFal gk imine turbine shafts (18), the

pivot shaft and a V-shaped wind splitter (3) being positioned outside the line connecting the turbine
shafts and both being on the same side of the connecting 2.Turbine system according to claim 1,
charactetised ifutihatcayefectacsudace toridatateld phssdictetistideinotiontitter rafgbdralitsideére

vindricgeABRioPR a8 eha iR TaY KdRbon! ISR B cfrlPrBot of ieIRAS kAL deflector

surface facing the turbine shaft being at a distance A2 A2 =16 x ere 16 = 0.25 to 0.55 from a first
longitud #RIEEREN plane through the turbine shaft, and at a distance Al Al = f5 x R1 where f5 = 1.00
to 1.10 from a second longitudinal section plane through the turbine shaft, the second longitudinal
section qlﬁ"‘ ne b‘?ur s rs?/%pe%cglc%yé w%etg rctal'%n Ituglar}g!: e%%tl%nrp lt AigA plurality of these wind

and/or water generators are arranged above one another and/or side by side on a mast.

12. Turbine system according to claim 1, characterised in that the wind and/or water
generator rotates to the optimum wind or water flow direction automatically, without a motor-

driven fracking means, without a control system, and without additional deflector surfaces.

| 13. Wind and/or water generator according to claim 1, characterised in that the distance

between the V-shaped wind splitter (3) and the turbines is adjustable.

14. Turbine system according to claim 1, characterised in that the lower region of the

mast and/or the deflector surface is formed as an advertising space or advertising medium.

15. Turbine system according to claim 1, characterised in that the pivot shaft (15)
comprises a rotary connection, and a grid mast, to which an accumulator system and/or a

turbine support system can be fixed, is provided above the rotary connection,

16. Turbine system according to claim 1, characterised in that a means is provided for
automatically moving the radial turbines closer together when a predetermined wind speed is
reached.

17. Turbine system according to claim 1, characterised in that the radial turbines are

divided into a plurality of individual turbines mounted individually along a shaft.



and in that the déflector surface has an angle of incidence a = 40 to 60 with respect to the first
longitudinal section plane. 3. Turbine system according to claim 1, characterised in that the total width
B1 of he turbine blade is B1 = f7 x R1 where f7 = 0.9 to 1.1. 4. Turbine system according to claim 1,
characterised in that the kinked edge between the first and the second region of the turbine blade has
a radius of curvature R5 =4 x R1 where f4 = 0.0b§0 0.08. 5. Turbine system according to claim 1,
characterised in that the turbine shaft is in the form of an axle having a diameter D1 = 110 x R1 where
flo =0.03 to 0.13. 6. Turbine system according to claim 1, characterised in that three rotor blades are
provided!&nd arerainamyegBvasmgrdiagibuttainaio theiedpasedrio Hiel sasairyBracsr uvbiek isystem

accordingdeelaindd eharReeEIReadhAIBG N IENNESTINBIRHTARRATS-SHRAHRNSndRvS. Turbine
system ?c ordfn toE claim 1, characterised in thatagm enerator is provufed for generating current.
o, Wind R SRl HENETIRI A o AR SR AP . A A SRR MV IR GBI e
controllezhd®asuitabist girecopdifionmdipspeakntatio efdtenttorindurmditfurbine system according to

claim 1, characterised in that the wind and/or water generator is fastened to a mast (5), pontoon, base
part, building roof or the like via the rotary connection. 11. Turbine system according to claim 1,
charactetfsed i YIRS PlERMPGERESL IR0 /Bhaats §ed & dieihe Larrprid 43R ¥%5He another
and/or sideadyrsicte @resyynaste di2asTarbine systevoinccoliditgdo claim 1, characterised in that the wind
and/or water generator rotates to the optimum wind or water flow direction automatically, without a
motor-driven tracking means, without a control system, and without additional deflector surfaces. 13.
Wind anéfor wateiolinralRsr Acenrding toduim! 1 conmeietisrsdd thahagaheumsmaie inegieted the
V-shapediwine 5REE@R(B) and the turbines is adjustable. 14. Turbine system according to claim 1,
characterised in that the lower region of the mast and/or the deflector surface is formed as an
advertising space or advertising medium. 15. Turbine system according to claim 1, characterised in
that the Bivot sAafb{ns preimprisssrdirgtémcimnbotivnpairdseg il thedshetdefieichresudacesrantator

system aisliRfed B RINRPRRP R AR SLEAR-PE e dHRPIRIdR hAP RGNS T YagNestion- 16.

Turbine system according to claim 1, characterised in that a means is provided for automatically
moving 18 PRATLPILPSIAELIEH B4 MG - RRP WRRAS PRI BEFSHEYSHItREEMR is reached. 17. Turbine

system according to claim 1, characterised in that the radial turbines are divided into a plurality of
mdmdu@iurblWm@%&pg%g}ﬁ% %Oﬁ&rﬂ %t‘%ﬁaracierised in that the stationary grille face
panels are provided at the upper and lower end of the turbine, and the grilie face panels are

rounded in the front region.

23. Turbine system according to claim 1, characterised in that LED elements are
attached to the turbine blades and can be actuated as a function of the rotation so as to

achieve advertising effects.

24. Turbine system according to claim 1, characterised in that a grid mast, including the

turbine mounting and the turbines, is fastened to the rotary connection of the mast.

25. Turbine system according to claim 1, characterised in that an arrangement of the
turbine systems according to the invention and/or the windtrackers is provided along the
iraffic infrastructure, such as streets, motorways, railway lines and canals, and is additionally
provided for telecommunications or for buffering current from the grid in times of low current
uptake and/or for use as an advertising medium and/or as street lighting and/or for providing

safety spaces.



26 18. Turbine system according to claim 1, characterised in that a safety space, which is protected
and earthed, is provided below the rotary connection for accommodating sensitive technological
components, the safety space preferably comprising ventilation and/or heating and/or suitable air
conditioning, particularly in relation to air humidity. 19. Turbine system according to claim 1,
characterised in that the base part can be used aga further energy store or as a water reservoir or oil
store. 20. Turbine system according to claim 1, characterised in that heat pumps are integrated into
the base part. 21. Turbine system according to claim 1, characterised in that the deflector surfaces
are moufted of’ 85Rir iRy BRFhRRY YuSoBR-sE T dRirTeYAdhe rheine PRAgT ShH) HHPSN the
shaft ondathsideehycwesstpparbdanrts whaiah Bes scravestiopetbpaca?dr Auvbing sy stemuaccording
to claim r | I ionary grille face els are proyided at the upper and lower
end of th&enﬁjggiﬁgf%r %(?Erfl%? é“ﬁﬁi&ﬁ:ﬁ@%ﬁ%%%ﬁﬁ%@ﬁ ﬁﬁ ?ggslbn. 23. Turbine system
according to claim 1, characterised in that LED elements are attached to the turbine blades and can be
actuated as a function of the rotation so as to achieve advertising effects. 24. Turbine system °
according to claim 1, characterised in that a grid mast, including the turbine mounting and the turbines,
is fastened to the rotary connection of the mast. 25. Turbine system according to claim 1,
characterised in that an arrangement of the turbine systems according to the invention and/or the
windtrackers is provided along the traffic infrastructure, such as streets, motorways, railway lines and
canals, and is additionally provided for telecommunications or for buffering current from the grid in
times of low current uptake and/or for use as an advertising medium and/or as street lighting and/or for
providing safety spaces. 27 26.Use of the mast and/or the wind splitter (3) and/or the turbine blades of
the wind and/or water generator according to claim 1 as an advertising space or advertising medium
and as a support for further network and communications components.



