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WIND POWER INSTALLATION, AND METHOD FOR GENERATION OF
ELECTRICAL POWER FROM AMBIENT AIR IN MOTION The present
invention pertains to a wind power installation for generating 5 electric
power by means of the ambient air flowing through it. The present
invention also pertains to a wind power installation system also for
generating electric power by means of the ambient air flowing through it.

Finally\ IBLHRISTER! IRENEIPN RETENHRS MEtFAS PFerneink Alerlie oF

power from ambient air. 10 For years, largely as a result of government

incentives tBIgFSTMBIS the DOMNGIRrEREWABIMEHEN B A IBoRYNEPIB N

research has been conducted to solve the problems of fossil fuels.

Examples which can be given here include wind energy, thermodynamic

energy, biofuels, and hydrogen. In spite of all these efforts, however, it

has SULROL AN ROSSIRS IR NoRE [N o cngion seRnomically,

availabl8 S SUER a v\\//%ryl/ It%aPﬁi%a%Hey & A58 compete economica y g

wiihriopventibpahtarme fohenergyteaivirsiong suchgsinutleappswmemyvention
as, and.coal. Considerable investments have al '

e B Y A S R B B oG R ey

nealizatichcodnnstaliatio As wingtldeughinid turbines and even of wind turbine

farms. Converting wind energy by means of 20 wind turbines suffers from

the greghdifpdiapiRes Al dhgoaidaind iach SREIDN forRdRBrmehs RBalic power

especially with respect to the cost of the development, production, and

Bree Ao BIHiSe types of wind turbines or wind turbine 1 farms. There is

also the considerable disadvantage that these types of wind power

machings ¢amrf)apperoied ahlvefigothanmendiscsitdng enprighotanbethee of

¥%g%m Stglig%qgggﬁ é?e e @‘1%%%&%%*]&3%&9Egﬁéﬂc%é’c?%%%%1‘V°e MR oblems of

fossil fuels. Examples which can be given here include wind energy, thermodynamic
energy, biofuels, and hydrogen. In spite of all these efforts, however, it has still not
been possible to make these forms of energy economically available in such a way that
they are able to compete economically with conventional forms of energy conversion

such as nuclear power, gas, and coal.

Considerable investments have already been made in the use of wind energy,
and these have contributed to the development and realization of installations of single
wind turbines and even of wind turbine farms. Converting wind energy by means of
wind turbines suffers from the great disadvantage that the yield of wind energy is
extremely small, especially with respect to the cost of the development, production, and

erection of these types of wind turbines or wind turbine
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environmental disadvantages. These are expressed both in the

unpleasant occurrence of 5 noise but also in the creation of extremely
irritating shadows and/or of the casting of shadows at extremely irritating
frequencies. Nor can energy be produced consistently or at uniform

levels, because the wind or the intensity of the wind is always changing.

An even greater disadvantage is the enormous amount of space required
ger unIIr efl'eell‘lser%% ne()rr?stle %]bq J{saﬁ{fgﬁ ntl V?nhlese S ther%forecpag\%gr
e o ject o?cre ating a Wind power |ns Shaton %or exgratln electric
povien by darebe s e atethoehy whwhhﬂfmareissesmmg/emndgbmrweﬂmoﬁmmust

PI{ é/eadlt) wind Velo?(;}(t%f the entagc{l?éﬁl aseﬁ xaﬁt%%%.ti&nc fnmderable

optima w¥a reséjnt nventlon IS e objec 0
emiaﬁmglamwkﬁqadmﬁagﬁsmﬁmmmn W@Wﬁe&r@@ﬂmﬂif@ha@t occurrence of

GOILERRP Qﬂ%gﬂl%ﬂgr&@a%%ﬁéﬁie‘?ﬂ&%g}ﬂﬁa&?é‘%Q&%%Fam‘& JPROISSERS of

Invention 1s based on the object of créating a method for generating
eln@dmmmefmiyammng AleDIEneiesn SO AT g By Radused consistently

fedneifecively.and indengadenily pienind ceaitions: %%%s@r&xgﬂgmg

to the invention, the wind power installation comprises a flow channel,

through which the ambient air is conducted in the form of a stream of air,
whereif he B EHERAISPERHEIESSS T SRREPQRSARBOUHiRh FAfFRgsiired per unit
bRy gandapdgo comprises: 2 -- a first section with an essentially

constant cross section, into which the ambient air can be introduced,

Wherelth?n aérsgr(l:tci%lerattilggl 19%1\1/e%eefcl)? r%’el:g%% L[rPl erlg%to gr%“%ng a wind power
second tapBring secl
installation for generating electric power by means of ambient air which is essentially

independent of the prevailing wind velocity of the ambient air and which operates at an

optimal flow rate.

The present invention is also based on the object of creating a wind power
installation system by means of which a correspondingly large amount of energy is

generated.

Finally, the present invention is based on the object of creating a method for
generating electric power from ambient air by means of which energy can be generated

effectively and independently of wind conditions.

According to the invention, the wind power installation comprises a flow
channel, through which the ambient air is conducted in the form of a stream of air,
wherein the flow channel comprises an outer sleeve, which forms its boundary, and also

comprises:
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5 a third section, following the second. section, in which third section a
rotor is installed, which is set in rotation by the through-flowing air stream
and the rotation of which serves to generate electric power, a fourth
enlarging section, and a fifth section, which comprises a second air
acceleration device, which serves 10 to discharge the air introduced into
the flow channel. The inventive wind power installation achieves the

advantg%egr%% %gl()}lh\%g flgsnt’%stsh{s%%%ﬁ?elcernas%?n .(cjzlreovslsC gécﬁgﬁfqr%tvr\} ich the
volumetric wor require SO tha e ampient alr can ecoh ucted Into

tinebflawathemnied anchbBacidowhefdinefi@iv atrateretiagaievintotmeovdeside the first
en¥jronment. A second advantage of the acceleration devices is that they
secuion, .. . . . .

reate 15 a positive pressure in the inlet area and a negative pressure in

the outlet area, as a result of which an optimal flow velocity is achieved in

the flow chagfead taRsTHEFBELIEadvantage of the inventive wind power
installation is that it can produce electric power economically even when

there is_nowviadevtidis tbllswaupehiosdeomallsethientyipeshidniricdtsebinas: thtor is

moving, ambient air is present as a result gf wind, the. 20 efficie of th
< UARA o AT o 0 Eheelet VLIS GA AR ABadfap on of
advantage ofotigenpresetitimiepboreis also to be seen the fact that not

only kinetic energy but also a considerable amount of thermal energy can

be extgggt%%{{%%me%i}%gg&%ﬂpgg@g air. The air acceleration device of

the first and/o section of the flow 25 channel 3 advantageously
comprises a fan. By means of these fans, the air stream can be easily and

controltaBijiik seréiene WhiFRSERPERSS Ao U iborHSTBHRWIEHSE cRipR serves

Usa @adanthe MGG WIRARONES Bhsialiation advantageously
comprises a flow guide device

The inventive wind power installation achieves the advantageous goal that, first,
the acceleration devices perform the volumetric work required so that the ambient air
can be conducted into the flow channel and back out of the flow channel again into the
outside environment. A second advantage of the acceleration devices is that they create
a positive pressure in the inlet area and a negative pressure in the outlet area, as a result

of which an optimal flow velocity is achieved in the flow channel.

The particular advantage of the inventive wind power installation is that it can
produce electric power economically even when there is no wind and is thus superior to
all other types of wind turbines. If moving ambient air is present as a result of wind, the

efficiency of the inventive wind power installation is increased even more.

An essential advantage of the present invention is also to be seen the fact that
not only kinetic energy but also a considerable amount of thermal energy can be

extracted from the through-flowing air.

The air acceleration device of the first and/or of the fifth section of the flow

channel



downstream (with respect to the flow direction of the ambient air) of the air
acceleration device of the first and/or of the fifth section of the flow
channel. This guide device converts the air stream which has been made
turbulent or set into rotation by the air acceleration device in question into
48 laminar flow. The efficiency of the wind power installation is considerably
4 Yﬁ%?%%éﬁ%%ﬁ%“%?rfﬁ?ﬂ&o,ﬁnﬁ?% prehsrrclansnibodinsasemserflomeaiivend

a downstream stator. This downstream stator, of

o is don
oo L B R LN S A S PR

ﬂow’[‘ﬁg%{)&%@%%i%eg)l\%% %q%i@ﬁa on aﬁv%af l?ﬁaglgé%segg%?x%ﬁ%g%%%g guide device

parallel-tube device. Preferably a paralle I

do%ﬁﬁ@ﬁﬁ%ﬁ%ﬂ@t %Qﬁeq{c!@fﬁﬁe%it%ﬂ %tfat%eaz{r%%?ed + Y i%? t%ié %!iff‘esfiirc%];leration device

concentrically arranged parallel tubes are arranged, wherein

of diametendneisases Mo ens sirele Afiubgi9dth erﬂﬁ@fﬁ@%@ﬁ‘é@%&%%{y B air

diameter which is relatively small in comparison to that of the centra
stréabevlids BisO @dvamiagaoukin deEasHes AR ingithe foxmaiem et device in

laminar flow in the flow channel for the flow guide device to comprise both
quaitownstreamistattrandte pitalietyuiehdevidep diie espatIalY is considerably
_advantageous for the inventive wind power installation to comprise,
incygasaebyrilos thaiair doveleration device of the first section and/or of the air

acceleration device of the fifth section, an air guide device for achieving

lamitfa BisEROH TRbS denerttérendo s stiidizdtioncds theigicdeseldoatioieam stator.
Tholevice, especially for the purpose of increasing the 4 uniformity of the air '

Felo ey B theaie i AHBPARESIEB I AhYSHG tRBVEHdhgyuEshetimistion dtthe laminar
air %ig\gcceleration device on the other. It is especially advantageous to

provide a parallel-tube device upstream of the air guide device of the fifth

Sec%?@rﬂ-ﬂi%ﬁ)ﬁ rt%lel%gxlilvbgeug 2 d&vice Egg zlts% gg 'Sésﬁggeﬂoé’é' ae Iglaergllel-tube device.

Preferably a parallel-tube device of this type comprises a central tube of large diameter, around

which circles of concentrically arranged parallel tubes are arranged, wherein their diameter
increases from one circle of tube to the next, beginning at a tube diameter which is relatively
small in comparison to that of the central tube.

It is also advantageous in terms of optimizing the formation of laminar flow in the flow
channel for the flow guide device to comprise both a downstream stator and a parallel-tube
device.

It is especially advantageous for the inventive wind power installation to comprise,
upstream of the air acceleration device of the first section and/or of the air acceleration device of
the fifth section, an air guide device for achieving laminar air flow. This leads to the

optimization of the air acceleration device, especially for the purpose of increasing the
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5 more and possibly also to convert the air stream coming from the rotor
in the enlarging section into laminar flow. To preserve the laminar flow, it
is advantageous for the flow channel to taper down in the area of the
tapering section at an angle a of 15 or less. As a result, the advantage is
achieved that the laminar flow is preserved and that the air stream is thus
10 supplied in optimal fashion in the third section with the rotor.
pounsieanel e el Js Adva'AAEPHRRE s Rl RanaLe,
expand in the area of t genlarglng section by an angle 0 of 7 or [€ss.
hisiogsign dbpaoved ¢ iitonsisatialyn dbvathegeous. It is
advantageous for the diameter of the flow channel in the area of the first

15 SGQQQME@&&QU@A\IQ&B JieiRbindhe suea &t i ihisealiomeaist the air
means that the diameter of the flow channel is the same in the&}%irlefﬁz %f

gHida et drohtHesseteny: IhisparalddubmdaiRmrtags s ow even

HRensephen il the Pltles e el aw sghamne) Horpefiang eicthawothetheassarging
section of the inlet of the flow channel, wherein itis preferably essentially

a8t gRindid¥Wers the particular advantage that the outlet 20

velocity of the air stream into the environment is considerably reduced,

and th thresaivesthedamdaar Bedischsadjeningocbrefentlicchrmeidnng! to taper
orrespandingly simple manner...Downst f fl W gééidggg\{g%%h th

(g?t\?'a? F?e& SiF lé%c%%g]éi%%erdlg i(s:%c% %%%ﬁs%%ge[%t%%?ﬁsis%aévahtageous to’. ©

phonitiera il ashoored, thiithe tapersitdlerpisintescvedoany! thivichethie stieam is thus

stream. 5 flows rein the fl enelapsrs down

e @25‘66%8%5‘?§/¥‘Y %%%%%Ié%%é? Ha%(?\%%;{glgéous result is obtained that

the surface area of the hub of the downstream stator or of the hub of the

inlet faRavneiserm AldhsitRtPBsh et edyamsteensifedhadlnrathamacligtpgnd in
fhis.R9s7hle Lp1acinyaauisiviRer pibstreamdownatserRiR thegiBved to
The reduction of the
be especially advantageous.

It is advantageous for the diameter of the flow channel in the area of the first

section to be equal to the diameter in the area of the fifth section. This means that the

diameter of the flow channel is the same in the areas of the air acceleration devices.

It is also especially advantageous for the cross section of the outlet of the flow
channel to be larger than the cross section of the inlet of the flow channel, wherein it is
preferably essentially twice as large. This offers the particular advantage that the outlet
velocity of the air stream into the environment is considerably reduced, and thus the air

stream can be discharged into the environment in a correspondingly simple manner.

Downstream of the flow guide device, after the air acceleration device in the
first section, it is advantageous to provide a flow cone, which tapers to a point and along

which the air stream



external cross section serves to maintain the flow velocity. To calm the air
stream even more, a section of constant cross section, in which preferably
another flow guide device is provided to increase the laminar flow, is
installed adjacent to the tapering flow channel section. At this point it
fl @Eq%g Q% oinfed gut again that one of the parameters for achieving
maximum @}ﬁglfgﬁvcg}%)?}ggip \éeffa V'in %‘é%%dg&f%%’aﬂ BEShoLEBEaEy: the
R R n&?y%%ﬁé! S ATRSIR AR or of the

devices or the rotor must be neutralized according 0 obtain this

hubashBBiAGS £ah GRS RN SxpaRds ff Qmﬂ%xw%ﬁgih%e&%g%oﬁﬁﬁ‘w%ﬁw%

hub of the rotor, is provided according to the invention in the seco

possbtian;dhisyeQne CABIUS ath @i SHERMHtRACATIESRONHNGYQERICof the
manner to the annular chamber which leads to the rotor. It is also

extadyantag ecudtosgrayidenscode telfiokvtagesso a point, in the fourth
section, the starting cross section of which is essentially the same as the
crod® sebtidhecfithdanbentteongtosedi cabfing seativosofdbgofiott which preferably
channel, which comprises an essentially constant outside diameter and
anoierflpsnBridsotraesinpiguided devicesaice dbiv bmége Soslyiistedléd adjaganto the
to the fourth section. Thus again a laminar flow is ensured, as a result of

PR H N RIER NesoRthe! RinBopswebrthaneirdineraaaadhevere of the

more. uch gn increase Is alsf%qbtalned tgé%rowdlng a cone or taper,

P b AT RS & BOIRL RS HdPLabadRyUBdhe AT assioheuid be o
B iS5, Enaing ciss secton ol wiich cone conceponds

essen y to the cross section

mu@ggg@@&%&f&%%&%@n, the third section comprises a gear unit, which
converts the rotational movement of the rotor into a rotational movement

of af c!Q%’iEi%Qﬁi@hﬁ%ﬁt%&aA‘@&@, shadh %&%ﬁ@oﬁﬁ%&ﬁlw };[e cross section of the

perpendicularly to the flow charnel, which shaft is connected to a
hub of the rotor, is provided according to the invention in the second section; this cone conducts

the air stream in a correspondingly gentle manner to the annular chamber which leads to the
rotor.

It is also advantageous to provide a cone, which tapers to a point, in the fourth section,
the starting cross section of which is essentially the same as the cross section of the hub of the
rotor.

A calming section of the flow channel, which comprises an essentially constant outside
diameter and preferably another flow guide device, is advantageously installed adjacent to the
fourth section. Thus again a laminar flow is ensured, as a result of which the efficiency of the
wind power installation is increased even more.

Such an increase is also obtained by providing a cone or taper, which expands from a



generator and drives it. The entire arrangement can thus be designed very

compactly. It is also advantageous for the gear unit to comprise a housing,

in which a shaft is supported, wherein one end of the shaft is connected

outside the housing to a rotor, whereas the other end is connected to a

takeoff shaft offset by 90, and.where the housing of the gear unitis ,
POt pBorFe%ﬁl{rl\ 3 aé)gﬁ Sta%%/rflc%f\%ﬁvﬁ %ﬂ%%%erlé’%v R IS S ptiogref which
corROIRRSIEAL 0 dhen pUIsia slesye ol ihe IR cAiRRnel WHWIIS desian. t s

possible to convert the energy of the fPowmg ar into a driveshaft energy

of a ikerfishafhinAnesnecialnrdvanisg @&Hﬁl"f’s@g £00PAGE MRS erts the

is also advantageous for the rotor to be mountéd on a Shatft which is
rotognneatederhamnsotaéablyitibe Rearingideemand far (BRIGIRT R put or takeoff

comprise an external tubular section, which forms a part of the outside
shaglesve dbh thesdtaviathaonehddigigintthd externahinbl RHRBGHIAR is connected to a

comprises a gear rim, which serves to transmit the rotational movement
gensyapayrof drigesit.ubiteentirgemengtorehus tinshis dakamative embpdimhent,

it is possible advantageously to transmit the rotational movement of the

shaftt prétiaceuapipgseusoion the graroumsitechynieg ohewsinge matlicinsthliéds

pgear unit. It is advantageous for the drive force to be tapped on the

SUPGGHSTte TRIB O St tdkS SRty rempepieste deckharheiginsisty. sgfor, whereas the

distributing, several, especially four, pinions uniformly around the o
O EUREFAHES TS (i the FHATST BY b RGBSR B pighe eear wnitis

conn cted to a takeoff shaft, each of which.is connected jn turn to a
A S S A EBS alhhdg mncied o e

Out@ﬁ@ﬁgé'%e&ttht@ﬁJ&t%JEnéPOWEE%%nﬁ&%%? g;i\slvgégggfegg %Qg%ﬁqhe energy of the

nonrotatably to the bearing device, wheréin the “rotor comprises an

ﬂox@?ﬁgreﬁﬁ!rﬁ@%tmevymmg&%pﬁecz{?@ffgﬁﬁ{%aéﬁ & cﬁ@?g&rﬁgggegﬁiénd compact

has the effect of eliminating the need for gear units to transmit the
mak@tational 5 movement of the rotor to a generator by means of

corresponding shafts. The wear of these functional elements and of the

entifeiidtallalvantagdbusfoe ducedoate Bedi@ivted on a shaft which is connected

nonrotatably to the bearing device and for the rotor to comprise an external tubular section,
which forms a part of the outside sleeve of the flow channel, wherein the external tubular section
comprises a gear rim, which serves to transmit the rotational movement by way of a gear unit to
a generator. Thus, in this alternative embodiment, it is possible advantageously to transmit the
rotational movement of the shaft produced by the rotor to the outside by way of an internally
installed gear unit. Itis advantageous for the drive force to be tapped on the outside surface of
the rotor, which can be done advantageously by distributing, several, especially four, pinions
uniformly around the circumference to transmit the rotation of the rotor, each pinion being

connected to a takeoff shaft, each of which is connected in turn to a generator.
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As previously explained, the inventive wind power installation can
generate current independently of the movement of the air on the basis of
the forced movement of the air into the flow channel produced by the
acceleration devices. The efficiency of 10 the wind power installation,
however, can be improved even more by introducing ambient air which
has already been put in motion outside of the installation, so that the

power ypigkt Ahiie gReGIAANNLAGYICRR SAARAIRIUAE0HRRARUSE 106r is

wind direction of the ambient air changes, it is especially advantageous

fopeRtedwtch sbotbrihith Iswonnects Auupkeabily dostmbeoainedryfeeewberein the
IRIPBIRp AR SatPSKiL 1AL MIRE P MR HBIAILHRN GRR e AHERIRDI% (8GR rator.

the wind. It is also advantageous for the stand to comprise a bottom wall,

ahis ppethoeienal diniaanedhs erpéstgeamaieenssiiidhneftipnal
seAiensPhthe:flevw chanpsh-aie Pbianesd escontiiafyehvesntheThe wear of

outermost posts. This leads to the particular advantage that the wind
Hisireinrdanatigiresniberdqidhneattasthttdonit Broredisrd gepordingly.
damped, as a result of which it is suitable for placement not only outdoors
in purelys prelvistid) asgdsined) titaisoctinuxeddipevareastallatiooreasgetiveate

wind velocity of the inflgwing ambient air, it.is adyantageous to. proyide
P e R R ARl R R R S vemen
afittentagsoubddlprovidass gieluenldrgihg sectiontomtievaieoutlet effi@bncy of
?éé %;Sn% aé%%&%‘%‘?m%&”‘&%?&%‘? 1hi% BQ%%!ﬁrJQﬁedae'éé"’ NENDES BRI ing

rough the wind power Ihstallatioh can be discharged even more
advantogesisdh Bothiredybscogmhavaditineowttdesy dectiotalldiioh, so that the

G3RAB5S L IRUOHSTRNEL 1R GIPBS Reflan which changes in 2

Iscontinuous manner, such as a aped cross section. So that the

entire stand and thus the wind power installation can be rotated with
particuf¥gcause the wind direction of the ambient air changes, it is especially

advantageous for the wind power installation to be mounted in a stand which is free to

rotate. As a result, the wind power installation can be oriented to face the wind.

It is also advantageous for the stand to comprise a bottom wall, an upper roof
wall, and a plurality of posts, wherein the first to the fifth sections of the flow channel
are arranged essentially between the outermost posts. This leads to the particular
advantage that the wind power installation can be not only encapsulated but also sound-
damped, as a result of which it is suitable for placement not only outdoors in purely

industrial areas or but also in mixed-use areas.

To increase the wind velocity of the inflowing ambient air, it is advantageous to

provide another tapering section upstream of the first section.

It is also advantageous to provide another enlarging section on the air outlet or

air discharge



ease, the inventive wind power installation comprises a buoyancy unit,

which is held or supported in a floating manner in a liquid-filled basin. As

a result, there is hardly any friction to interfere with the rotation of the

installation. It is especially advantageous for the inventive wind power
sidé.rlﬁ?uﬁ%gﬁ @%%ng%g%w{ﬁ%e 11a@h§5ﬁt?1% Imses%hlH&rwgg?ht}lltq!\%v%gag%edinstal1ation can

vertically. As a result, the advantage Is btained that a "reverde ¢ imriey

be (ﬁg@ﬁﬁg@ ebLAIRRA. AR nf S@{l.ﬂlﬁ)m %9&1@&‘8&%%%%9&%5 réh?ré%lg section which

downstream of the rotor, this air becomes heavier, descends more

chafighClidys 861iRIRRATFANE A BRISANBQNWNTAR thenaLedabVve HRe O Mner,

is advantageous to provide an air feed device, which is preferably
suclsesmitietidaspnd desigsecabihe upper inlet of the wind power installation. As

a result, the ambient air flow is conducted to the inlet of the wind power

instadldtigrihétdstatsgadvadttige duswmprovide inmihe discharge side véth particular

flow deflection device, which comprises a flow channel, which deflects the
casqyRAGIIRR R wtrdamavtes instabatiertieahnitectiohuint anuegsemiidlis held or

horizontal direction. Thus the air stream is oriented parallel to the ambient
SuPBGFtec 8T o B dnAdisy ByilteA et dSporaiHbIpeassrasidy any friction to
. anner. It is advantageous for the flow channel to be arranged in a
mte%%?f’e‘@fg} S5t ?%%Fﬁ]éf?nﬁji@%tmbient air flows. This deflector body

su ?Srtesé tgelgﬁst%@gi?g\ gvhe? thg installtation IS turned.to_ face the wind )

and generates A SUCHOR ST By PSSR SrTTRTROHE H’I?tiﬂiﬁéth?{ba%ﬁ‘ét@ comprise
an SHESHROUELIAHRURHAO S SRISE ARG AL SYER T ofe UGN RIS Gl ot o

is achieved according to th& invention-in that the HOW ehannat expandsn

"re eﬂ@x%@é? %@f}@t"Q%b{Qiriz@ih%@Zﬁ%ﬁhsmgbr %OQJ&%AEO%%E;%%S%%FH

discharge is achieved, especially when an additional air acce

dowgherrigenis Previsied initha-ehannel LEgiapmRve: e autiow afithe it Sl aam
from the wind power installation even
warmer air down from the area above the rotor.

It is advantageous to provide an air feed device, which is preferably semicircular in
design, at the upper inlet of the wind power installation. As a result, the ambient air flow is
conducted to the inlet of the wind power installation.

It is also advantageous to provide, on the discharge side, a flow deflection device, which
comprises a flow channel, which deflects the outflowing air stream from the vertical direction
into an essentially horizontal direction. Thus the air stream is oriented parallel to the ambient air
stream and is carried along by it in a correspondingly favorable manner.

It is advantageous for the flow channel to be arranged in a deflector body, around which

the ambient air flows. This deflector body supports the installation when the installation is

turned to face the wind and generates a suction effect, by means of which the air leaving the
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more, several baffle plates are arranged downstream (with respect to the
flow direction) of the flow channel. These plates project preferably beyond
the cross section of the flow channel. As a result, the air stream of the
flow channel is conducted more 10 effectively, but the ambient air is also
aligned in this boundary area. It is also advantageous to attach a sail to

&Qﬁd"éﬂ@&‘l‘ﬁé@éﬂ%ﬁ@l'?sti@al?ri@dﬁﬁﬁf%.the installation into the optimal
C

direction of the ambient air. The present invention also pertains to a wind

power installation system for _geperating electric power, by means of . .
e iaR OABPR G L O M AR 6 CHak L0 haion in that
gevsal vhinchposxeaistallditofswakideseniegd. alnduchafrange dati dgapad result

each.other and/or next to each other. The wind power jinstallation system.
Ry BB I Lt R b e et
arvange haividyl of cienehxinieeach other are rotatably supported. Thus the
wind power installation system itself can also be turned to face the 20

wind. 10 Finallyd RERISTRN INRDUALALAREATR RACHERA% Rlallation cven

generating €lectric power from ambient air, preferably moving ambient
miprevhickrebhabtie etathe disliovings Goopgsieat (BiHD wansdrie dheifipygdirection)

fiFshsectip Qh%BEefﬂpW}fégQ%ﬁ%s%fé %ﬁgﬁ!@f&%ﬁ%@%@éﬁ%ﬁ@%é@%&@ﬁ%%&&

an acceleration device, which is |%1 ed in the first section of the flow

Bnarehanneliuterraseksishaistrramipsthsdho w chamed itcoadiisis b mpre
HewEhagneh by, Means PR SAIFioRdN G fIovusiayngkin the form of

a taperirig section, -- conducting the air stream through a third section of

the flow channel and 10 driving a rotor in this section, . .
It is also advantageous to attach a sail to the wind power installation to move the

installation into the optimal direction of the ambient air.

The present invention also pertains to a wind power installation system for
generating electric power by means of ambient air, wherein the wind power installation
system comprises several wind power installations, as described above, arranged on top

of each other and/or next to each other.

The wind power installation system preferably comprises a stand, in which the
wind power installations arranged on top of or next to each other are rotatably
supported. Thus the wind power installation system itself can also be turned to face the

wind.
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-- discharging the air stream into a fourth section of the flow channel,

which is designed in the form of an enlarging section, -- renewedly

accelerating the air stream in a fifth section of the flow channel, and 15 --

discharging the air stream into the environment, wherein both kinetic

energy and heat energy are extracted from the air stream during its

passage through the flow channel. It is advantageous to align the .

incomifitpallyatha rapsmaifisntigpsteansistitvdodcrsibagdibn aenseaipg plectric
SbRneler %m&i'ﬁﬂ,ﬁﬁsfg?gb ! Iﬁg\ffilﬁgvaﬁlf@}mir:rWﬁiméo%QﬁﬁngHg?&lowing
f significantly increasing the efficiency of the method. It is also

gapintageous to align the through-flowing air again into a laminar flow 11

downstream of the acceleration device of the first and/or of the fifth

section ofheifiechannek alhizagainhrstibe eftedoof crdmisgy and

improving the flow of air in the flow channel and thus of increasing the

efficiency of the ettclig)d..lti also, advantagequs t lerate the ait. .. .
stream'fnafﬁé?fr@s Py ('Z‘,%lcrosrﬁf %néct?'orrlllse%?t%?ealﬁg\(f\? %%%%rgr?e %S%V% %itgivtlllilCh '
redched ia pretfieteseinadofelucityvbylithentime it enters the third section of

the flow channel. By adjusting the velocity to a predetermined velocity, the

goal is aghiaygd thathe MEAF s CoNHLEIed Al AR ARIMYMMP AkY thghnel by

is, the air flows by the rotor at the optimal air velocity. Optimization of the
meahvdfis epssteehsvisdhsy fanehanadiin Sediom of gdarsang serigjative
pressure in the fourth section, as a result of which the air is actively drawn

away aflepleaming the dRtareARGRIGIHMM FOHIR KCEBHT thathy @fdhnel and
individual acceleration devices is driven by external power at the start of

ey B perlEibibiFHi8Ress, but once an unstable power generation
state is achieved, the acceleration devices are fed by the power generated
by the -- discharging the air stream into a fourth section of the flow channel, which is

designed in the form of an enlarging section,

-- renewedly accelerating the air stream in a fifth section of the flow channel,

and

-- discharging the air stream into the environment, wherein both kinetic energy
and heat energy are extracted from the air stream during its passage through the flow

channel.

It is advantageous to align the incoming air as a laminar flow upstream of the
acceleration device of the first and/or of the fifth section of the flow channel. This has

the effect of significantly increasing the efficiency of the method.

It is also advantageous to align the through-flowing air again into a laminar flow

11



installation. Thus an optimized method can be created for the generation
of power from ambient air, wherein the energy input to the acceleration
devices consumes only a very small part of the entire amount of energy
generated. As a result, an especially high efficiency is achieved by this
method. itional details, feature ?nd advantages of the Eresent

I

downs%ream&q e%céce era 108%1@ € tls}’s Ewuﬁ‘@d@éé’ : ?lgﬁ,h\ﬁ'ﬁ Hnrﬁgpggsﬂow channel.

Invention can erive om the

Thiréeg HalGSs tt?leﬂa?f 'E%W@grmﬁ F&%H'é?n&ﬁfaoxslpn%Wﬁegﬁ)é%%n A%V\llnot § i(g.svx; channel and thus

mbodiment of the inventive win ower “Inst In a siae view, --

of g &k Phshenvs.acplanivien.gf the inventive wind power installation of_
Figure 1. a; Figure 2.a shows a cross-sectional view of the inventive wind

powerdnsiakationotole Gigdae hEIGHIg AR fNAWS R REHSRESHYSMEWs of the

of the inventive wind power installation according to Figures 1.a, 1.b, and

flo@.ehanifeigurea it aahewspacientviowd GbRRiSNBRAdiMet Ot ek RI8Rcction of
of the 5 inventive wind power installation; Figure 2..b shows a

thedtowscheutidnBinddinstlont dine BiB of Figedetdhiasdrigusa? the@shonE@eved that
perspective view of the inlet area of the inventive wind power installation;

the metfaegés 2andretidwesra srsimevienoofiathrisbbdinefiowt thetlxcoeteratibaoptimal air
device 10 in the first section of the flow channel; Figure 2.2.b shows a

velpgtigs Qubnurianeh bicnehniki BB oidigyre By 2un sl f8Ipspoti shisvesterate a

ne%ﬁrspective view of the acceleration device of Figure 2.2.a; -- Figure 2.3.a

SRS L s RIS AR b8 R e hickthe pifi tristidy drawn away after

leaving the rotor.

According to the invention, each of the individual acceleration devices is driven by
external power at the start of the power generation process, but once an unstable power
generation state is achieved, the acceleration devices are fed by the power generated by the
installation. Thus an optimized method can be created for the generation of power from ambient
air, wherein the energy input to the acceleration devices consumes only a very small part of the
entire amount of energy generated. As a result, an especially high efficiency is achieved by this
method.

Additional details, features, and advantages of the present invention can be derived from
the following description, which makes reference to the drawing:

- = Figure 1.a shows a side view of a first embodiment of the inventive wind power
installation in a side view;

-- Figure 1.b shows a plan view of the inventive wind power installation of Figure 1.a;

-- Figure 2.a shows a cross-sectional view of the inventive wind power installation of

12
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15 section of the inventive wind power installation; Figure 2.3.b shows a
front view of the downstream stator of Figure 2.3.a; Figure 2.4.a shows a
front view of the second tapering section of the inventive wind power
installation; Figure 2.4.b shows a side view of the inlet nozzle of Figure
2.4.a; 20 -- Figure 2.4.c shows a perspective view of the inlet nozzle in the
15%%9@@ asection, from the inlet side; -- Figure 2.5.a shows a view of the
infet side’ of the third section of the inventive wind power installation; --

Figure 2 ﬁ%ﬁ@@.\ﬂ%}ﬁﬁ@&%&@ﬁ&i&n&d view sfihei fhiasecian gesridingdation
25 Fig;;re .5.a; 13 Figure 2.5.c shows a perspective view of the third
agcnomfdarrettivelirtfdwer installation, from the outlet side; --

Figure 2.6.a shows the fourth section o£ the flow hanneyt f th 'nveeri\t(;\rl?he
wind HoWE R SAIRTRN M W IR SRR LS B dhB s 5™
prassisestianalovieniadendios, B-B of the Figure 2.6.a; Figure 2.6.c shows

a perspective view of the fourth section of the flow channel of the
inventiveRigna owteshinstalatioss-feotivthab vevetlsitelivktBeB et fiagnre 2.1.a;
Figure 2.7.a shows a cross-sectional view of the upstream stator in front

of the -adtgleeatidre dboive pperpditive st alohmblitb wrehahte isyentve wind

g})\(g&ti}{gtmgr&gogower installation; Figure 2.7.b shows a front view of the
ownstream stator according to Figure 2.7.a; Figure 2.8.a shows a view

of the apﬁ?éﬁf@@?ﬂé’%% inghaififtbossetinrabtmentiow ochanngleftiRn device

inventive wind power installation, corresponding to that of Figure 2.2.a;
in the first section of the flow channel;

-- Figure 2.2.b shows a cross-sectional view along line B-B of Figure 2.2.a;

-- Figure 2.2.c shows a perspective view of the acceleration device of Figure

2.2.a;

-- Figure 2.3.a shows a cross-sectional view of a downstream stator in the first

section of the inventive wind power installation;
-- Figure 2.3.b shows a front view of the downstream stator of Figure 2.3.a;

-- Figure 2.4.a shows a front view of the second tapering section of the inventive

wind power installation;
-- Figure 2.4.b shows a side view of the inlet nozzle of Figure 2.4.a;

-- Figure 2.4.c shows a perspective view of the inlet nozzle in the second

section, from the inlet side;

-- Figure 2.5.a shows a view of the inlet side of the third section of the inventive

wind power installation;

-- Figure 2.5.b shows a cross-sectional view of the third section according to

Figure 2.5.a;

13



Figure 2.8.b shows a cross-sectional view along line B-B of Figure 2.8.a;
Figure 2.8.c shows a perspective view of the second acceleration-device
in the fifth section of the flow channel of the inventive wind power
installation, corresponding to the diagram of Figure 2.2.c; -- Figure 2.9.a
shows a cross-sectional view of the downstream stator in the fifth section
of the flow channel of the inventive wind power installation; Figure 2.9.b
shows a front view of the downstream stator according to Figure 2.9a;

Figurgigui©2asshaws aaievsmiancoutetgestiamnddiacentdtteiithtive wind power

section of the flow channel of the inventive wind power installation, from
instaHetipre frsiiehe-dmidrireéid2;10.b shows a cross-sectional view along line B-B
of Figure 2.10.a; 14 -- Figure 2.10.c shows a perspective view of the
outtet' s8E6 GOt HgtiptE foEhrerticthef dutfbwidenekidiihe 2ebtiae wind power
. shows the outlet section of the flow channel of the inventive wind power
instaflafion des BigiRkE>149% b shows a cross-sectional view along line B-B of
Figur}g 2.11,a; Ei ure 2.11 .c shows a perspective view of the end section
1

accordm 16 PiYiPe ™ PR S TrSI Al St FL988  Bfytrd of faed v &

front view of the generator 23 for generati urrent; Figure 2.12.h shows

a si-dg A |er\/e\(£d$]'t?j§183rsr3rﬁeés r?(%rlé’%fl%‘ﬁﬂg%%e%‘.’i% 5‘?%&?5&?1%3’ sﬁ%%?l of the
inv AL RREEING AANIRS CUENLACnGton oL FlouIg Rtz Floure

2.13.a shows a front view of an mternaftdbe, FOm 1he mfet side, which

extendgufiorn ihe,B(e! sectandbiona s SNt SEEle IR INE Hildor e
section of the flow channel of the inventive wind power installation; Figure
accelefaBibnSAUNYS BrSiderviBWof dhe RN IURGLNFIBME A dRiBe wind power
installation; | |
-- Figure 2.7.b shows a front view of the downstream stator according to Figure 2.7.a;
-- Figure 2.8.a shows a view of the acceleration device in the fifth section of the flow
channel of the inventive Wind power installation, corresponding to that of Figure 2.2.a;
-- Figure 2.8.b shows a cross-sectional view along line‘ B-B of Figure 2.8.a;
-- Figure 2.8.c shows a perspective view of the second acceleration device in the fifth

section of the flow channel of the inventive wind power installation, corresponding to the

diagram of Figure 2.2.c;

-- Figure 2.9.a shows a cross-sectional view of the downstream stator in the fifth section

of the flow channel of the inventive wind power installation;

-- Figure 2.9.b shows a front view of the downstream stator according to Figure 2.9a;

-- Figure 2.10.a shows a view of an outlet section adjacent to the fifth section of the flow

channel of the inventive wind power installation, from the inlet side;

-- Figure 2.10.b shows a cross-sectional view along line B-B of Figure 2.10.a;

14



Figure 2,13.c. shows a perspective side view of the internal tube of Figure
2.13.a, from, the side of the third section of the flow channel; -- Figure

2.14.a shows a front view of the internal tube, which extends from the third
section through the fourth section to the fifth section of the flow channel of

the .inyfgwy@.MQ%BQ)@/%Q?%@ME%@%%'Eﬁe%-%ePs%Qggﬁog@ho{éefF&, from the

side view of the internal tube of Figure 2.14.a; Figure OoWS a
outREERRECtive view of the internal tube of Figure 2.14.a, from the side of the
fifth section; -- Figure 2.15.a shows a front view of the gear unit in the third

sectiari g éeiflavehde cihamngkoddhpinvent v winchpower installatian With power
a takeoff shaft extending laterally to the side; Figure 2.15.b shows a side

insteleavonf the gear unit of Figure 2.15.a; Figure 2.15.c shows a perspective
view of the gear unit of Figure 2.15.a from 5 the rotor side; -- Figure 2.16
shows§igyseAspbbtihe vieneokassatiatiel-vidye devidénfoB &l ditfipade edlining
of the flow; -- Figure 3 shows a shortened cross-sectional schematic
diagratBE &-$&cohave mboneriive ofeneofiibe sids il peseedinestalation 2.11.a,
without the inlet and outlet 10 sections; -- Figure 3.1 .a shows a side view
froraﬁsﬁﬁé"glﬁte?%‘ﬁcumferential sleeve of the section downstream of the
dovy_nlg'%rearrﬁ tor in the first section of the flow channel of the inventive

wind p&wer n AIFRESH: FRgM 15 OhRR ST RO RERBFHIDE BB
SCMMALINS b Rias PR AR L SRS O iRl 213787

-- Figure 2.12.c shows a perspective view of the current generator of Figure 2.12.a;

-- Figure 2.13.a shows a front view of an internal tube, from the inlet side, which extends
from the first section through the second section to the third section of the flow channel of the
inventive wind power installation;

-- Figure 2.13.b shows a side view of the internal tube of Figure 2&3.5;

-- Figure 2.13.c. shows a perspective side view of the internal tube of Figure 2.13.a, from
the side of the third section of the flow channel;

-- Figure 2.14.a shows a front view of the internal tube, which extends from the third
section through the fourth section to the fifth section of the flow channel of the inventive wind
power installation;

-- Figure 2.14.b shows a shortened side view of the internal tube of Figure 2.14.a;

-- Figure 2.14.c shows a perspective view of the internal tube of Figure 2.14.a, from the

side of the fifth section;

-- Figure 2.15.a shows a front view of the gear unit in the third section of the flow
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section of Figure 3.1 .a; Figure 3.2.b shows a front view of the tapered
section of Figure 3.2.a; Figure 33.a shows a tubular sleeve section
upstream of the second section of the flow channel of the second
embodiment of the inventive wind power installation; 20 -- Figure 3.3.b
shows a front view of the tubular section of Figure 3.3.a; Figure 3.4.a

él?é’n"%%l%?%ﬂgsil\g%’}ﬁt%@xx&ﬂ?&‘ﬁ%&%ﬁ%’ﬂlﬂﬁ%ﬁ%@{559&1% AHARIED IR erally

gure 3.4 ows a front view e tubular section of Figure 3.4.a;
Figbees@5.a shows a tubular section similar to that of Figure 3.3.a; 25 --
Figure 3.5.b shows a front view of the tubular section of Figure 3.5.a; 16
-- Figure Bigigeshbivd theveeesiils siction be erafiBitiaigIS? the¥orm of
a tapering section; Figure 3.6.b shows a front view of the tubular section
of Figure 38 Figif ST SARERE LS RERER, B1ss R AR SetkE ol i from
the sgepsgidssection 5 of the flow channel; -- Figure 3.7.b shows a front
view of the section of Figure 3.7.a from the left side; -- Figure 3.8.a shows
a front viéwgafethd 6hihd we atpmspethedloiavechfinpeatall shaafodevideafor additional
gqlargingfjtﬁg%r‘lw_from the inlet side; 10 -- Figure 3.8.b shows a side view
0 rd’sectiori of the flow channel of Figure 3.8.a; -- Figure 3.9.a

shows 2 fﬁ%ﬁr\f@‘%‘&(& Sedhssion g H%J&”é‘&t%fn?aﬁE?r&ﬁa%}iﬁleof%% nd
section of the flow channel; Figure 3.9.b shows a front view of the cone o
Eigopdidentof the inventive wind power installation without the inlet and outlet

sections;

-- Figure 3.1.a shows a side view of the outer circumferential sleeve of the
section downstream of the downstream stator in the first section of the flow channel of

the inventive wind power installation;
-~ Figure 3.1.b shows a front view of the sleeve section of Figure 3.1.a;

-- Figure 3.2.a shows a side view of a tapered section located inside the sleeve

section of Figure 3.1.a;
-- Figure 3.2.b shows a front view of the tapered section of Figure 3.2.a;

-- Figure 3.3.a shows a tubular sleeve section upstream of the second section of

the flow channel of the second embodiment of the inventive wind power installation;
-~ Figure 3.3.b shows a front view of the tubular section of Figure 3.3.a;

-- Figure 3.4.a shows a side view of a tubular section with concentrically

arranged tubes;
-- Figure 3.4.b shows a front view of the tubular section of Figure 3.4.a;
-- Figure 3.5.a shows a tubular section similar to that of Figure 3.3.a;

-- Figure 3.5.b shows a front view of the tubular section of Figure 3.5.a;
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15 -- Figure 3.10.a shows a side view of a tubular section similar to that of
Figure 3.5.a; Figure 3.10.b shows a front view of the tubular section of
Figure 3.10.a; Figure 3.11 .a shows a side view of a tubular section with a
plurality of concentric tubes; 20 -- Figure 3.11.b shows a front view of the
tubular section of Figure 3.11 .a; Figure 3.12.a shows a side view of a

tubular section nstream of the tubular section-according to Figure
311 0 E R o e e e P R S S o ot
Bpiag Fagiwe; 3.13.a shows another slightly conical tubular section in the

fifth section 25 of the flow channel; -- Figure 3.13.b shows a front view of

the tubuldigeetioh hiebevdindgtonFigereo Bthatubularfpeptioneiiieswield:0.a;
Figure 3.14.a shows a side view of an expansion section, which is )
arrangeulifiER3{er thetme sklsivavs afshe expagtinn seeun dadissechighpection
View:ai shecaxpasnsion section of Figure 3.14.a, from the left side of that

figure; -- Figure 4 shows longitudinal cross section, from the side, of the
inventive pigheeowesHosadatian aeeonding tedhenlissresnbosimentin the left
stand on a rotatably supported buoyancy unit, which floats in a

fdfer-filed basin; Figure 5 shows a cross-sectional view along line V-V of

Figure ﬂﬁ%%%%%?s oS f %ﬁ)r}ltv {,elgy)vogfl H1ee Iﬂ‘g A& Ior}stt}?él%%%pc alttnl}lel in the
stand accofding to “Figure 4;
form of an enlarging section, from the inlet side;

-- Figure 3.8.b shows a side view of the third section of the flow channel of

Figure 3.8.a;

-- Figure 3.9.a shows a side view of a tapered section in the form of a cone in the

fourth section of the flow channel;
-- Figure 3.9.b shows a front view of the cone of Figure 3.9.a;

-- Figure 3.10.a shows a side view of a tubular section similar to that of Figure

3.5.a;
-- Figure 3.10.b shows a front view of the tubular section of Figure 3.10.a;

-- Figure 3.11.a shows a side view of a tubular section with a plurality of

concentric tubes;
-- Figure 3.11.b shows a front view of the tubular section of Figure 3.11.a;

-- Figure 3.12.a shows a side view of a tubular section downstream of the

tubular section according to Figure 3.11.a;
-- Figure 3.12.b shows a front view of the tubular section of Figure 3.12.a;

-- Figure 3.13.a shows another slightly conical tubular section in the fifth section

of the flow channel;

-- Figure 3.13.b shows a front view of the tubular section according to Figure

3.13.a,
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-- Figure 7 shows a longitudinal cross section through an inventive wind
power installation system with wind power installations according to the
first embodiment arranged on top of and next to each other; Figure 8
shows a side view of the wind power installation system of Figure 7,
Figure 9 shows another embodiment of the inventive wind power
installation system with upper rotational support; -- Figure 10 shows a
side view of the inventive-embodiment according to Figure 9 of the wind
fromPBWRIdNGRYation system with a sail; -- Figure 11 shows a partial
cross-sectional diagram of a third embodiment of the inventive wind
powét dnstdliationhéigureid?shiowsaa planngiew ettbe, winidipeweringed inside the
installation according to Figure 11; Figure 13 shows a side view of an
tubuimvetive 3otdrand gear unit device according to the 18 present invention;
and -- Figure 14 shows a schematic diagram of a generator according to
thepresend iltariions iriiom figures e srrensiowpiehcarefthidamd hpefrom the
designated by the same reference numbers. Figure l.a shows a side view
left %4%0% (SEERSBGiment of an inventive wind power installation 1. The wind
power, mstall enerate electric

AR o St rjﬁ S8, Shanits 1§“p§‘§§ih@?r%ﬁlfs&é? ngarﬂx%rrﬁgghwm power

tallation. The fI W hannel 3 extends fro an inlet side 4 to utlet
s L AR ROA i DRI SR OGP AL SRR pcancy i

Whm%ef%lg%l% g\g %rs ﬁgg abin@ second section 9, a third section 11, a fourth
section 13, and a fift sectlon 15. The individual sections are described in

greaterdgialppiow AdiacenbiarbefiagaiRnie hiiglnasixih section

16, by means of which the air
-- Figure 6 shows a plan view of the wind power installation with stand according to

Figure 4;

-- Figure 7 shows a longitudinal cross section through an inventive wind power
installation system with wind power installations according to the first embodiment arranged on
top of and next to each other;

-- Figure 8 shows a side view of the wind power installation system of Figure 7;

-- Figure 9 shows another embodiment of the inventive wind power installation system
with upper rotational support;

-- Figure 10 shows a side view of the inventive embodiment according to Figure 9 of the
wind power installation system with a sail;

-- Figure 11 shows a partial cross-sectional diagram of a third embodiment of the
inventive wind power installation;

-- Figure 12 shows a plan view of the wind power installation according to Figure 11;

-- Figure 13 shows a side view of an inventive rotor and gear unit device according to the
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stream introduced into the first section | is discharged back into the
environment. In the simple embodiment of the wind power installation 1
shown in Figure l.a, the installation is supported on a platform or frame
17, which is supported in turn on fee' 19. As can also be seen Figure 1.a,
pred WiRRAWEI installation 1, which is essentially circular in cross section,
is supported on the frame 17 by a stand 21. The design of the stand
needsipe-BUrthalwXplanshian: BecaHse MigsiRica,maR Al the,art Wiksent invention.

obviously be able to support a tubular body on a flat frame. It can also be
sedn theHigures Lelcwbiahwahowg ot skerbedinanheiithe tREaseRtreference
invention, that there is a generator 23 present, by means of which electric
nungwrsent is generated. Figure 1.b shows a plan view of the first
embodiment of the wind power installation 1, a side view of which is seen
in Fige & shevean Sée dégivebdfom ¢ovkidgnabFi§andseatamdvind pbSer
. together, the first section 7 comprises an essentially constant outside
instgfightatdr dhesinskpervliBialit @ df tHalflosreramesBraeifessiie r tritfiom
the second section 9, which 6%ﬁl}pers down from the first section 7. It is

ambient AR P RO S Sl LBBhe P fiets ViR Sdbpma s bedartaliannithe flow
i 1, ich i tiall if 5 tion, and i
Chagvl\“}eﬁigﬁer;(’t]énggvgé%n %CEP%]I%ISS@E@”%%S%S&E]}FI{?%?U“I orm Cross o section, and in

arotorisinstatied, Stion by the introduced air

steaq. .The details of the rotor design will be described further below .
AGIAEAL (GRS e BERSn T 1 THe oLP SRR, Ve S8 Heb bepeton 7

a se%ﬁ@ %eéﬁgﬂ' ¢ faacﬂﬂﬁ 'ﬁ!é%ﬁgﬁ( qh?p? %Hrtﬁ §§(§§J%eg ?Hgdaadi\{ﬁﬂ t?e%_?_ﬁ%ﬁ g o rﬂb&!sindividual

section to be designed in the form of an enlarging section. The adjacent

sectffth 8RIQBrbe ARAIRERIMRESESA10 essentially uniform cross section.
The sixth section 16, which follows after the fifth section 15, opens out

likeAaifaseneto asewitkbecdescribadiigeedieh siadfushsr Relave s which the air
Upstream of the first section 7 on the inlet side 4, an air guide device 27 is

stremmddwpdchﬂoahdlﬁmtcsbodbmriveiﬁti:ﬂg;ﬁm ibdlskiing tai sivéanmeanhich
can comprise

In the simple embodiment of the wind power installation 1 shown in Figure 1.a, the
installation is supported on a platform or frame 17, which is supported in turn on feet 19. As can
also be seen Figure 1.a, the wind power installation 1, which is essentially circular in cross
section, is supported on the frame 17 by a stand 21. The design of the stand needs no further
explanation, because the typical man of the art will obviously be able to support a tubular body
on a flat frame.

It can also be seen in Figure 1.a, which shows a first embodiment of the present
invention, that there is a generator 23 present, by means of which electric current is generated.

Figure 1.b shows a plan view of the first embodiment of the wind power installation 1, a

side view of which is seen in Figure 1.a. As can be derived from looking at Figures 1.a and 1.b
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turbulences and vortices, into a laminar flow. 15 Following the sixth
section 16 there is another air guide device 29 on the outlet side 5, which
serves to discharge the outflowing air stream into the environment insofar
as possible as a laminar flow as well, which creates an especially
advantageous discharge of the through-flowing air stream into the
environment, Reference will now be made to Figure 2.a, which shows a

trebe bR ftst gD /erERsdmeewiale moshnvewiiils gimsier of the
nstalatigncte b JTigira e igndnglividyat saationstalse e a6isi&ection 9, which

designations Figure 2.1-2.17, which is intended to indicate that the .
Rt ALYHR GOBLHn TR SR in BrsAles ehadintf (RRANGLSSHOY- figiisgnt to
wbehthetaon Jfiguraids whasisl meaiit Ry dheakireviaiientidtly Thiform cross

individual sectiqns, of Figures 2.1-2.17 are, described in the 20 following in, .
P BB 5 (h R b MR oo TR Qe g air

eRreh. ditid @dtintogake rak sepaigtevdih radesc ibedstethdrdrsl yatious
directions; for example, Figure 2.1 consists of the diagrams of Figure

2.1a, 'il%e%’%% Jcobdf‘ﬂ%ﬁigé&?% Cislfies FNRR URGEANS QNG ri?eecpe@?é}led in the

designat igure 2.1. Figure shows a perspective view of tf .
hovemive tuntinevpensimiaildt saptaedy rfiventagenestiost thin Bediarete o designed

ipnatedne: Jlmensionalcashect ol A0s MNCRAEGIBERIAAM bomprises an
Reterence will now be made to Figures'2.1.a-2.1.c. Figure 2.1.a shows a

honeidly otifeenairgeidectevicdlETsikigrston Hshbies dodloss aettignafth
VIeWLR1999 6B RLE IO & LA E IR AR d X Ws BRETSRRAHEY Selow.

view of the “air guide device 27. The air guide device 27 comprises a
central cone 29, which_expands from a. forward_circular front section 30

and is foneiraa sy HeubfstaesiendrPashailtiidese g BIdRfgHice 27 is
ssMes, iR aligmibeni NG aifestigathd tndae BiegtieRe and wiiig cish comprise
connected to the tubular .
turbulences and vortices, into a laminar flow.

Following the sixth section 16 there is another air guide device 29 on the outlet
side 5, which serves to discharge the outflowing air stream into the environment insofar

as possible as a laminar flow as well, which creates an especially advantageous

discharge of the through-flowing air stream into the environment.

Reference will now be made to Figure 2.a, which shows a cross section of the
first embodiment of the inventive wind power installation 1. In Figure 2.a, the
individual sections also carry the designations Figure 2.1-2.17, which is intended to
indicate that the sections in question are shown in greater detail in the associated
figures, wherein the term "figure" is what is meant by the abbreviation "F". The

individual sections of Figures 2.1-2.17 are described in the
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section 32 by attachment vanes 34, extends concentrically around the

tubular section 32. The vanes 34 extend outward in the circumferential

direction away from the tubular section 32 and are connected to a pipe

flange 35, which comprises a concentric tubular section 36 and a flange
folREvindIscompriaseRIes A8,throuah which appropriate fastenin

mear%; can be INserted 16 - eataBiant %6(5{]3%{: ¢ |'orr1?\%iiﬁéfﬁle3‘ﬁ? P §8R8ﬁf? each

diveddhenflowchanagh 3 dgigf%gs lan?&%W?r@n? %%ﬁ)u"g%?}é$900fs,t rf‘lo(ejr %‘)égr:? tle,dF igure 2.1

section along line B-B of Figure 2.1.a in cross section. It shou e

cotibisisthetfastapiagmeannrpentiongs.renesenh geayeptonal im.eﬁQgeQ{iagrams of the
connecting tubular sections to each other and are present in all of the

sednahividsightdoiifagisection elements. They are for this reason not
described in the following for each individual tubular element. 21 Figures
2.2.5igupee shedwrves firstrapeeliecation oeiemashtMoevactpleratiandRyice | according
39 is designed in the form of a fan. As can be seen Figure 2.2.b, fan

to g gt &@%@éﬂ@@mﬁwﬁtmtmﬁeﬁy@mmnﬂmmhwwm@mmmmﬂsmuaﬁon 1.
pressure or suction, which serves to accelerate the inflowing air 5 stream.
The}5IF5858 b aateaamade tdtisuesadn 24 hsuitable manner by means

of tv%i) fla& es 42. The motor 41 is connected by struts 43 to longitudinal
brackEtE s WS SRRt S8Rk e it ey iandTinfigtse 3drb vhaws a cross-

40 In position, the van spffsjn rranged around a bearing ring 45. |
et ?%%"‘5?&“ TSRS e (5 LBIEE: LD T RAPSFBEiaRY of the
air 9EMCRRLFIgures 2.3.a-2.3.b show a cross section and a front view of an

air now guide device 49. This serves to calm the air stream rendered

turbulentibyfae @it aceslertion devise.and o geneiate a laminar air flow .
in the first section 7 of the flow channel 3. In the exempla embodiments

cirGIEVIRH Jot@HeS(2a3da PR Andd HRe WL TPV QNS HeXIER ular section 33, which
serves to align the incoming air stream in one direction, and which is connected to the tubular
section 32 by attachment vanes 34, extends concentrically around the tubular section 32. The
vanes 34 extend outward in the circumferential direction away from the tubular section 32 and
are connected to a pipe flange 35, which comprises a concentric tubular section 36 and a flange
37, which comprises bores 38, thfough which appropriate fastening means can be inserted to
establish the connection with the first section 7 of the flow channel 3. Figure 2.1.b shows a cross
section of the inlet section along line B-B of Figure 2.1.a in cross section.

It should be noted that the fastening means mentioned represent conventional means of

connecting tubular sections to each other and are present in all of the individual tubular section

elements. They are for this reason not described in the following for each individual tubular

element.
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15 49 is designed as a downstream stator 50, which comprises a center

ring 51, a fastening flange 52, and vanes 53 arranged in a star-like

fashion. The star-like arrangement of the vanes 53 converts the swirling

and turbulent air stream into a laminar flow. Figure 2.4.a shows a front

view of the second section 9, which is designed as a here called venturi
nozzle 10. Figure 2.4.b shows a_cross section of this venturi nozzle 20 )
along IF8HEBOF Riguns 39Y 4 1RE 6ELTRLRIYRlicar Horh e gareloaign device

e externalcigene @4 b ffawy channel tapers down from an inlet cross
section to an outlet cross section at a specific angle a. The angle a

should e 150,01 les3sehaba, venur nozgle, s fermed; Jhe eX1egl: 41 ang
sleeve '6'Is mounted arsund an m ernafl?ube ggfw erein, for n¥uafua?
sopport, foagaing $5856¢ areudistribwiedhavawrsl ttheccircuatdfehencBo thieg air

fwo sets 25 of struts being arranged a certain distance apart from each

other in the axial direction of the internal tube, and thus support both the
external sleeve 6 and the 22 internal tube 55. As a result of the taper of

the extéhedRaidde Bomicrhifbmb alsetiomd i acutablagerinetey means of two

ﬂgﬁg&n&'@ﬂ @h@ﬁ%ﬂﬁr 4@$si%<ﬂlﬁ9c?éﬁ(iﬁ/%tufﬁ@§ﬂf &q@@iﬁ@nmf&@@w&, hich
perspective view of the second section 9, i.e., the venturi nozzle 10. After

fisEvaitosteewin tha &196it i dhusdhs famsagss G Besition, theayavesbaing

theuiird 2RR6THR dobr WBIGR dShOWAiL YW RS %1 8iRnsBiBs A Brve to stabilize
especially clear from Figure 2.5.b, which shows a cross-sectional view

thedyshirecalsabPrideirce B, a type of turbine 25 is installed in the third
section 11. This turbine comprises a bearing device 59 and a propeller or

rotor 6@ighesRehnriyde sleersdccosmpeisas abafirgvisiv 61 aoniwhiokh guide

heating plates 02 are arranded whieh xtend radlally suard Tom e, aion
earing’bus and are connected 10 the “external sleeve 6. As can be

deenchrdnly geldguees 2obinand PoS:dn the thivdssedtio b tleofiypviskmacl 3. In

ARSI 5% SHAR AR FRNISA SRS S SRR e devie
49 is designed as a downstream stator 50, which comprises a center ring 51, a fastening
flange 52, and vanes 53 arranged in a star-like fashion. The star-like arrangement of the

vanes 53 converts the swirling and turbulent air stream into a laminar flow.

Figure 2.4.a shows a front view of the second section 9, which is designed as a
here called venturi nozzle 10. Figure 2.4.b shows a cross section of this venturi nozzle
along line B-B of Figure 4.2.4.a. As is especially clear from Figure 2.4.b, the external
sleeve 6 of the flow channel tapers down from an inlet cross section to an outlet cross
section at a specific angle o. The angle a should be 15° or less, so that a venturi nozzle
is formed. The external sleeve 6 is mounted around an internal tube 55, wherein, for
mutual support, four struts 56, 57 are distributed around the circumference, the two sets
of struts being arranged a certain distance apart from each other in the axial direction of

the internal tube, and thus support both the external sleeve 6 and the
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which will also be described further below with reference to Figures
2.15a-2.15c, is-supported in the bearing bush 61. The gear unit 63 is
supported in a tubular section 64 and comprises a rotating shaft 67, on
which the rotor 60 is mounted. The rotor comprises vanes 69, which
intgﬁgﬁ%%h Fhrough-flowing air stream and are thus set it in rotation, as a
result of which the rotating shaft 67 is set in rotation. One end of a takeoff
shaf; ' W - "king shaft" to the.rotating shaft in :
PO T e R Byoreanm
theSaallcisieannasciad 1aLhe. 88 ReIAAN 25H{S68.FIGUAES hidh LA Z e ctive view of
Driving the generator 23 has the effect of generating current. Foliowing
thethedhirdesesioni k], isdhenfonridsaction 13, which is shown in greater
detail in Figures 2.6.a-2.6.c. Figure 2.6.a shows a front view of the fourth
sectidicd Siesgenrtranhihie tateic@leside) ihe dnletrosscsecon aiwkichis third
essentially the same as the cross section of the outlet side of the third
secgeetidn ilicAss cshorbreisEagures pecially cleanysinspiginiesPeb: framnd igubed.5.b,
the fourth section 13 expands from the inlet cross section at an angle (3,
Whithy 8\ Finaing - Residosal g alpaerine e B 2f Bspueidiin wherr tidwhigle (3is
. Is 7 or less. This is S similar in design to the venturi nozzle 10 and
installfdindhe Bdnesting Hibd s [HHRinG sawnsisetia b Srine ey aRs Vi nedeamiegeller or

mt&g &rc}tg ou.tlet(fid,e of the fourth sz}ctiqn 13. As also in the case of the
Lt ont S HIBRDITHE B ISHRP SR 0O BTV B SHiR Gle At IHE  REaFHS Rifthes 62 are

A Gatgspon in S uts7v€_r 75. The expansiqn qf the fqQurth section 13

S ey s LB e Lt o giFve e

X . n ns | 1r-1r 1e oer ecltli %’ % an tgee:c ge
%g\éde%iﬁ?sﬁeéﬁ%%ogg%%eé%%% ar?ong f%?% 6uéﬁta Ugii bﬁ\ (f? ltrﬁlree UBEH&I’

corRIBeeS /& eakh Bfowhichisemp @Mﬁ%ﬁ@ﬂ%ﬂ JaRges go%@etn%gf?eggg and

surfaces, which comprise a plurality of bores 78, through which, in the

whk‘lﬁONIm B2t -CaTHRE FANKINBIBRIONINGMAMNIE AR ARINS8REY, B3 As supported in
result

the bearing bush 61.

The gear unit 63 is supported in a tubular section 64 and comprises a rotating shaft 67, on
which the rotor 60 is mounted.

The rotor comprises vanes 69, which deflect the through-flowing air stream and are thus
set it in rotation, as a result of which the rotating shaft 67 is set in rotation. One end of a takeoff
shaft 71 is connected by a so-called "king shaft" to the rotating shaft in appropriate fashion and is
thus driven by it. The other end of the takeoff shaft is connected to the generator 23 (see Figures
l.a, 1.b, and 2.b). Driving the generator 23 has the effect of generating current.

Following the third section 11 is the fourth section 13, which is shown in greater detail in

Figures 2.6.a-2.6.c. Figure 2.6.a shows a front view of the fourth section 13, seen from the inlet
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of which the tubular pieces 76 can be connected to each other. 15 Figures
2.7.a and 2.7.b show a cross section and a front view of another flow
guide device 79, seen from the inlet side. The flow guide device 79, also
called an "upstream stator", comprises a central tubular section 81 and
air guide vanes 82 extending radially from it toward the external sleeve 6,
by means of which the through- flowing air stream can be calmed even

pidreths Brgeetesy seraprad Mbithdp AewnbihetEGaRStdAmcPREsisiipn of the
grifle deviceddrrms aniniat sectigngef e ithespeiion baadifoures 2.6.b and

followed by a second acceleration device 85, which is shown in quures

2.6 a-defeurthicefiaiglh srivadelkamithc Bur einsh Yelreaggnangle P, thus

essentiallvdhespsac asdnali oidhe, Bsptaanolonmtiomeayige B% TeseriRedThis is
in conjunction with Figures 2.2,a-2.2.b, so that 25 there is no need for

SR RS AESCYRITBH BFRS 48 B raRBsisrsaB AtrsDRldus, 73+ide cross

samer% AlsRita Joitbe {allowing aihgdide-davicerdReBunthedifth 13. As also
section 15, which is shown in Figures 2.3.a and 2.3,b, and for the

Yl 56 BT AROTAETEs AR AR BEIMAGE!T6\R 48 sRpsiedip Hist igiprnal tube
a@@&i@dﬂﬁjegﬁéﬂﬂﬁlﬂg dased iﬁilj,OTb' Oﬁﬂi’@e&ipef{@ig)ngiﬂ e d@&iﬁesgatiﬁ@nl B&roceeds at
omitted here. Following the fifth_section 15 (see Fiqures ].a-2.b), provide
STt QLB CH R LSS g ST Sl G LS Sl om
showp inhigtresi?sdQian?l 30a8.cAS sanke sepstiallis clsaaly expandi.6.b and
ubular section 89, with an internal.tube and the external sleeve 6 o

e o BB D I i Eh 2ot Sha e BB g haed
stiegen 19 alave dhaosd sigficisamnthidhycthaptitap seditgro BBoles 8 seoiath
example, when thets%ﬁf.ace area is dé)ubIFd the flow veloci%/ decrgages It
) ‘r?g]rf?“rhee AOP R A AL P RIS ASUIE MG (0 S5 s Cs i gs,g resu

tifavilefinke tabwd agpécRen B6 ven Bigoresc2tdd a-2atl atlshrow a front view of
the air guide device 29, a cross-sectional view

Figures 2.7.a and 2.7.b show a cross section and a front view of another flow
guide device 79, seen from the inlet side. The flow guide device 79, also called an
"upstream stator”, comprises a central tubular section 81 and air guide vanes 82
extending radially from it toward the external sleeve 6, by means of which the through-
flowing air stream can be calmed even more in order to guarantee laminar flow of the

air stream.

The flow guide device 79 forms an inlet section of the fifth section 15 and is
followed by a second acceleration device 85, which is shown in Figures 2.8.a-2.8.c.
The design of the second acceleration device 85 is essentially the same as that of the
first acceleration device 39, described in conjunction with Figures 2.2.a-2.2.b, so that
there is no need for another detailed description of the second acceleration device 85.

The same is also true for the following air guide device 49
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along line B-B, and a perspective view. It corresponds in its design to the

air guide device 27, shown in Figures 2.1.a-2.1 .c and described above.

Aside from the fact that the air guide device 29 is adapted to the outlet

cross section of the tubular piece 89, it comprises the same design as the
in Al giide device 2.7 and is;therefore not describ %g re in any further. ,
" detall. Figures %’.ivél.lacbzl.sl%%“%glwge]t‘ﬁ‘gegsgzhgﬁa%g : ﬁB%g?@gg}S §pGapjion of which
rerBlitin e comentiondl fshlonand comprsea AL Shal 8B wHeh,

can be connected to the takeoff shaft 71 sééolsgl%gregﬁ%q _gsgr,%?ﬁg%‘?é Je et flow

guibigiase 1 3B s 8laawra front view, a side view, and a perspective
view of the internal tube 55 of the second section 9, i.e., the venturi

nozzielldhiompeises scsulas RIRFELEEON. A5 B8P3 il IR RUHLSEEHAY constant
96, wherein the tubular inlet section comprises a cross section larger than

crofiacofdhetabiltr eotiet $6ctinithRigikesnZid Bigared 4. 00ShoW0 frARLMIEWS seen, this
_across-sectional view along line B-B of Figure 25 2.14.a, and a
13 Fpepepading tvtelaroftienritermathtab eZ8nef thiee BUinl sketivrrda, sleey¢hteof the flow
Laval nozzle 12. The internal tube 73 comprises a tubular inlet section 97,
chanpslfe BewseAbRARIRERT ahdhectheunebrfiovatghilatreaniés skossishotion
gg% and an expanding tubular section 99. The expanding tubular section
Sigge it SR s Rt  Seberatsor for rrmIRle. dihmctisr 1o it aghigajoubled,

tlet sectjon 98 of | r diameter. Figures 2.15.a-2.15.c show the gear
theﬁ%%@?ﬁﬁ%}(@gf&%&%@ﬁ erbil? oGO SYiSERAES 108 BFRiBTAI HetigH iR same

(gteﬁ,' .. The rotational force is transmitted by the rotating shaft 67,
ang\%r%ch %?%?l?\%aer%— %i/at tl%rgigl?ogﬁ’(ﬁgure 2.5.b), to the takeoff shaft 71, which

is 0 %&8@2 ff?ﬁ?—iﬁ%"stl?éwg ﬁ??g%%%g}ﬁ}s%: axl{e%%dgldtew&:réd%g? gmﬁ;f(r)]ses—sect(ional view

housing 65. During operation, connecte e inpu

alosBafi<33-Bf he HpasFRA R e 1R e ShRWE ZRRIIRSEHYE HEW AL ANIRGL, 27,
air flow guide device 101, which is designed as a first form of a

shopar alleldulke AIrangeseiatdASHRA BBSEA MIE RS R k8. GRRCRRYIE suide device

29 is adapted to the outlet cross section of the tubular piece 89, it comprises the same design as

the air guide device 27 and is therefore not described here in any further detail.

Figures 2.12.a-2.12.c show the generator 23. The generator 23 is built in the
conventional fashion and comprises an input shaft 93, which can be connected to the takeoff
shaft 71 (see Figures 2.5.a and 2.5.c).

Figures 2.13.2-2.13.c show a front view, a side view, and a perspective view of the
internal tube 55 of the second section 9, i.e., the venturi nozzle. It comprises a tubular inlet
section 95 and a tubular outlet section 96, wherein the tubular inlet section comprises a cross

section larger than that of the tubular outlet section.

Figures 2.14.a-2.14.c show a front view, a cross-sectional view along line B-B of Figure
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circles of tubes 105, which are parallel to each other, are arranged around
a central tube 103, wherein the diameter increases continuously from the
first ring around the central tube 103 to the outermost ring. To exploit the
maximum possible flow cross section, furthermore, small tubes 107 are

rranged in the intermediate spaces between the tubes 105 of the
2 R S APLTTIPLLAES A e ne SISO ool Lave
ir m.an syres a laminar air.flow. at the outlet.. The in L
o L P PN U Dy AR b Showing it

showmﬁﬂy 'él ﬂMaP%@E?B%B%@?é&Uﬁ% S lll%wie{lllgéxlt Wam ?u Sipalre s(%o ion 99. The

determine that the efficiency with which energy can beproduced from

exRAMIIRNLBI£38:068190T 8RR WIHE RSB BRI U laMiIeRL Al SHEAM Seter to the

present. For this reason, an air guide device 27 is provided at the air inlet
tubdlie seadigrdich 3N bienteairdwhighris possibly in an 26 agitated or
turbulent state, into a laminar air stream and to supply this laminar air
stre&iipuie thesfirst Hircahoslehatipardevics 39redichigriducesm negathes a
pressure relative to the inlet side 4. After that, the first air acceleration
corgenismaglesigict tambousimghie foFhe oftatiamny Briariexamplétaddusts thating shaft
air stream to become turbulent again, so that it is advantageous for the
7. rerbitoEircathadhs HURISYERisa a9 i retliin WeelibuiBritlaivisvle mffset 90°
gtgén and convert it into a laminar flow. The venturi nozzle 10 in the

a
fromelBg SRS U tHE RISIFEhanHeTS e Brusing & hime i arpeinn the
redeterminable value, It has beep discovered that the angle of 10 the
takg%%%éﬁ%bszcz %I‘Sﬁ%%ﬁ? E}éeé%ﬁ}gls%%rg e &TPFE R order to avoid making
the qjr_str urbulent again. In.the third section, the accelerated air .
B et S s

des%ﬁ%@% PR:& %ﬁ{{'g?ﬁ }94}59{&2%@%&5%@{&3{0‘%% ggn b seen in Figure 2.16, concentric

circles of tubes 105, which are parallel to each other, are arranged around a central tube 103,
wherein the diameter increases continuously from the first ring around the central tube 103 to the
outermost ring. To exploit the maximum possible flow cross section, furthermore, small tubes
107 are arranged in the intermediate spaces between the tubes 105 of the outermost tube circle.
This parallel-tube device 101 also serves to calm the air stream and ensures a laminar air flow at
the outlet.

The way in which the first embodiment of the inventive wind power installation 1
functions will now be described in the following.

It was possible to determine that the efficiency with which energy can be produced from
ambient air can be increased when a calmed or laminar air stream is present. For this reason, an

air guide device 27 is provided at the air inlet 4 to realign the ambient air, which is possibly in an

26



10

15

20

25

and also heat energy is extracted from it, as a result of which it is cooled.
A 15 considerable amount of heat energy is extracted from the air. So that
no backpressure is produced by the slowed-down air stream, the air is
accelerated again by means of the second acceleration device in the fifth
section 15, wherein it is advantageous for an air stream guide device 79
to be provided upstream of the fan to calm the flow. 20 The fourth section

agitaifd b tHERM S B3i5aHER A 1aAER T2 BSEGAR A8 bIASUBRRLhis/lagungr air stream

testrathich dandesisatietusBglenarinploa e SiraasatR bEaRtIRUR ERIhE to the
avoided. After the fan, which forms the second acceleration device 85,
té'dBies another air stream guide device 87, which serves again to

calm the turbulent air stream 25 and to bring this in the form of a laminar

flow intafthietisikt hhsdttio nifl 6 aelsichiciste vesgatdatoyhara Beaimgies (Brm of a fan,
hi S ' r jon.i ity.0 Jtflowi '

5 o

fulvhefafevoing aislstticaly iipdavieafiGicoteizaithstiedml ¢nt@ithgream again and

ggﬁ@gmﬂﬁm.ﬁag%p%poted that the wind power installation 1 can

also function without air stream guide or air guide 5 devices; the
efficiency, however, will be less than that of the embodiment shown in its

entirety 115 EfGHE922ls 10 indhe srgond sastombteef ihsd it Laraahp arrrjerates

ﬁ@@lisiatb blefl@gﬁuﬁﬂ %@G&ékﬂ@ie&i&dﬁl&saﬂl% ladgmlsa@csf?a, therenealigtt of
Laval nozzle do not have to taper down Qr expand in_linear fashion;.on .
the AR ZHE RS BIBRII RIS 5 id%?%ﬂ{fﬁﬁ%ﬁﬁ%ﬁ%%ﬁ%ﬁ& air

innetanbprintdgdiat the flow does not stall. The same is also true for

the upstream and downstream stators, which serve to increase the
efﬁder}%%hoefthl?d section, the accelerated air drives the rotor 60, wherein kinetic
energy is extracted from the air stream, as a result of which the air stream slows down,
and also heat energy is extracted from it, as a result of which it is cooled. A

considerable amount of heat energy is extracted from the air.

So that no backpressure is produced by the slowed-down air stream, the air is
accelerated again by means of the second acceleration device in the fifth section 15,
wherein it is advantageous for an air stream guide device 79 to be provided upstream of

the fan to calm the flow.

The fourth section 13 should have an expansion angle B of equal to or less than
7°, as a result of which undesirable turbulence in the air stream can continue to be

avoided.

After the fan, which forms the second acceleration device 85, there comes
another air stream guide device 87, which serves again to calm the turbulent air stream
and to bring this in the form of a laminar flow into the sixth section 16, which also

expands by an
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wind power installation. The optimization of the wind power installation is
accomplished also by the above-described angles a and (3 of the venturi
and Laval nozzles, but the wind power 15 installation is also able to
function in principle even if the angles are larger. In the following, a
second preferred embodiment of the inventive wind power installation is
described on the basis of Figures 3-3.14.b. Figure 3 shows essentially the

sl athidnieadpinroromddsiais rsdestintiBhtie elosibipfibeyideigng air
sFGW Qhibieigbhie vissaddfasain by wesignatadhr famiy of 2R ti@ta@&mage ofa

which follows Figure 3, as explalned above. The inlet section 4 and th

retivsbrishmestoHBp sholheat B SRR A ﬁ}l}ﬂf%?fénéwm# be noted that

WBereia powet AlpRlerRNRlaettio utboioavme theifisseasCHoRld or Bisuide
center tubes in the flow channel resent in 'gbea({zsrﬁt embod ent of the

e\ﬁﬁﬁ%\tﬁsr@ﬁm@h%}f@sgm ?éB?éé’é%P it fea& gpnt shown in its

expaasiansguich a2bvill be described later in more detail. 28 A
supplemental section 115 is also provided between the fourth section 13

and t ffth WP gﬂ% I% Ro l&ﬂt\%@tﬁ éaqgjtgg%gigq%r ! e%gé e cgﬁg%' Ivfé{{{m nozzle

below. erence will now be made Flgure 3.1a
ah@wsfcb@sia@m@wcafmthbmaa&@tﬁ@wrala)@zalndi@tgljrbaSﬂthmeh@r

Lo RaFHon 1%% I éoml%i ﬁ%ﬁ%&%&@%@ﬁ‘?&é”cﬁ%ﬁ‘r’c%o@?and

ular section tapers down slight Igures 3.2.a and 3.2.b show a
e@pﬂaanmaqaefh@gnpmh@fmmbfsd@tébgﬁi@mﬂeﬁ nebalellwHiee sapens also true

AW R Hov i SURRH A WR b0 RN IS oML MBIQCHY OFNERY of the

stream in the flow channel 3 can be kept constant, the flow cross section
bendperethasiidetitie and the outlet side of the tubular section 108 is
kept constant. This 10 explains the slightly conical dimension of the

externatiglepr@ldnentubuaraaativéPihstallation is accomplished also by the
above-described angles a and B of the venturi and Laval nozzles, but the wind power

installation is also able to function in principle even if the angles are larger.

In the following, a second preferred embodiment of the inventive wind power

installation is described on the basis of Figures 3-3.14.b.

Figure 3 shows essentially the optimized central part of the overall installation 1,
wherein the indications "Figur" or the abbreviated form "F." designate the family of

figures which follows Figure 3, as explained above.

The inlet section 4 and the first section 7 are not shown at all or shown only in

shortened form, wherein a first supplemental section 107 follows the first section 7.

The center tubes in the flow channel 3 present in the first embodiment of the
wind power installation are partially replaced by conical tapers or expansions, which

will be described later in more detail.
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The declination is the angle a. Figure 3.3.a shows a side view, Figure
3.3.b a front view, of an additional tubular section 111 with a constant
external sleeve. It has been found that an additional tubular section 111
of this type is extremely favorable with respect to the stable flow 15
behavior of the air stream. Figures 3.4.a and 3.4.b show another air
stream guide device 11.2, namely, a side view as a cross-sectional view

along liheyRpiemaniglhrection) e aliostrexideg hefevegavhefeyshsasinibdp and
At O BGRHricaVHA FARARS Y pulasemiians Abicadaie RIRRENER R,

second embodiment of a parallel-tube arrangement. 20 Following the

tubular. tion 11 is an ther ment bul rseg tion
|Ilustra§§§tcﬁef—‘?§l}?'é§ PEI% afggb lﬁugesalimt#ar'#r? e&g%utro #ﬁ OWS a Slde
simptﬁm eﬁibalatlxbulmnsm&;mmﬂﬂgshothmlﬁrgmm BiBidaanecB8@1 0 Gthitom the

?S me fU ction as at SG&}IOP ure 6 sche atic
ets can e séen 1n sec 10n§ gg \}\)/eﬁ wn s 1§ht]1 .
agram ‘6t e s8E5hd sect |s designe ith an ang

declination a. Figure 3.6.b shows a front view, from the inlet side, of the

secondiizeneR 8. e are Sivaa sRaiel erid 0fin Brderexghasisrieht circular
§81%'%h]‘31‘9ta‘ff@§3 Bdafg%?'@x@%\@%lﬁe&f@ﬂ%tacﬁﬁql% CSBQhMé"HHG\hvelocny of

expands from a tip 120 at an angle of declination a. Figure 3.7.h shows a

thermtiv/iéigast thdbexhamsibrnselclisambokeph epariaristBp SR 4ot spdion between
piatfiow side apdhigusand- S anehd &%ﬁi}%@éﬁ@hﬁ@@i@@@%@@ﬁf tlirﬁls

fourth section 13, which is designed with an expansion angle P. As c

pekan the shaficaori A PRreRobhepersprL slasyR 95t eﬁk@@éﬁéo%mn 108.

fmgugaﬁﬁgi[gnngﬁggnlgl@ ip arranged in the fourth section 13. A side view
of this tapered section can be seen in Figure 3.9.a and a front

Figure 3.3.a shows a side view, Figure 3.3.b a front view, of an additional
tubular section 111 with a constant external sleeve. It has been found that an additional
tubular section 111 of this type is extremely favorable with respect to the stable flow

behavior of the air stream.

Figures 3.4.a and 3.4.b show another air stream guide device 112, namely, a side
view as a cross-sectional view along line A-A in Figure 3.4.b. The air stream guide
device 112 is formed out of concentrically arranged tubular sections 113 and represents

a second embodiment of a parallel-tube arrangement.

Following the tubular section 112 is another supplemental tubular section 114,
which is illustrated in Figures 3.5.a and 3.5.b. It is similar in design to the supplemental
tubular section 111 shown in Figures 3.3.a and 3.3.b and has the same function as that

section.

Figure 3.6.a is a schematic diagram of the second section 9, which is designed
with an angle of declination o. Figure 3.6.b shows a front view, from the inlet side, of

the second section 9.
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view in Figure 3.9.b. This tapered section 121 is also designed as a

straight circular 10 cone and has a tip 122. Its angle of declination is the

same as that of the Laval nozzle 12. It should be pointed out that the

angle of declination of the expansion section 119, the angle of declination

of the second section 9, and the angle of declination of the tapered

section 121 must correspond to the angle of declination of the fourth
sectionFi8rt 3 Smtishohysth dde viswod exffexparsdothectavalldffeshagl is designed

8?53%&3%&! ét}%ﬁﬁW&éﬁ@ﬁﬁ%@%@ﬁ&&@&@gﬁ 1304 ﬁn%ngEq@flagérllination

tubular section 123, which Is designed in essentially the same way as the

sugpRnrehiablsiandsenoriey pf hadxrepsicsnipriren fiddradhgrgiaitissshown
Fonuddhiaw)ard which also has the same function. Via the

supplemental section 107, furthermore, an air stream guide device 124

20 according to Figures 3.11 .a and 3.11.b with a congentric tubular, )
section&'§¥8ss- %?o?ﬁ&éd?#@%@i A oM AR t%fg’ﬁ section 13, which

suppipmeniatiubuapsectieankd pwhichaishessentialbpifhemeasteniidegigr 3, a
as the supplemental tubular sections 11, 114, and 123 and alsa
OIS SERFS o FGFELS HHE L EAEA A ol ALaBHGR i dhe ourth
sbaivn 1iB. FAgsitrsvieh2od thivtabdizdsedbidiheas eplesnenBigsectonaldil, a front
furthermore, c rises a tubular section, 127, . which 30 expands .slightl
o A RS AFEPESSEBTE e 5O S L Gl vl
sbovwmihhdsiguip 3223 s Aupkxpadsibnaseationht 28mwhicthaa s Stheiasial nozzle
pure 3, is arranged in the tubular section 127, is illustrated in detail in

F
&lgures 3.14.a and 3.14.b, which offer a side view and a front view,
respectively. It is designed as a straight circular cone and has a tip 129.

Referefichoulikspoatpdaeid tharigarmgleohidrEnwivs RbHexnavaintagction
WindRowes i BERlafioR Jn Bk SRRBRIENPSCHdING I 0N RS iRidd of the

is set up. The frame 17 with stand
tapered section 121 must correspond to the angle of declination of the fourth section 13,

so that both the venturi effect and the Laval effect are obtained in their full measure.

Figures 3.10.a and 3.10.b show another tubular section 123, which is designed in
essentially the same way as the supplemental tubular sections 111 and 114 (compare

figures 3.3.a, 3.3.b, 3.5.a, and 3.5.b) and which also has the same function.

Via the supplemental section 107, furthermore, an air stream guide device 124
according to Figures 3.11.a and 3.11.b with a concentric tubular sections 125 is
provided, this being followed again by another supplemental tubular section 126, which
is essentially the same in design as the supplemental tubular sections 11, 114, and 123
and also comprises the same function. The supplemental tubular section 126 is shown

in Figures 3.12.a and 3.12.b.

The supplemental section 115, furthermore, comprises a tubular section 127,
which
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21 is mounted on a plate 131, which is itself arranged in a stand 135. The

stand 135 comprises a roof 136, a bottom plate 137, and individual posts

138. The individual elements of the wind power installation 1 are no longer

designated individually in this Figure 4 for the sake of clarity. On the inlet

sd%gh 9 ll-shaped..funnel-like nozzle 141 | theéo of a venturi nozzle X
o S e S o B i L R o i
rigflRs ghannel, 3.atanaccelesates rate I A goresponding manner, a

funnel-like, belf%]aped nozzﬁle m’tﬁ@?ofm gﬁ %Ta@lﬁl%lcl)%zl’emﬁ?%ed in the tubular

sechbaMidedonihe.Rutiataida B which saryes coHesRONAIRAIY#0 S AW and a

the air stream as it is being discharged from the wind power installation 1.

frorfthi@|sespilarscthe Ied vemiage tbattheraisinraeeshiona laaeameyint of
discharge force for the formation. The bottom plate 137 is located

ess@rfiatyatiiélevet ofithie suFiguRding!gthuhdvldivante iavdgiovwipagower
_ forms the roof of a buoyancy unit 146, which is designed in the form of a
instigitetivar ldisikhasnvbiftldve e plaindth gteFi firesHusganisyseinip.1 #6eaisme 17 with stand
comprises a bottom plate 147, a side wall 148, and reinforcing struts 149.

21 preerststoreiAglateutsd lextbist frdiveld weatesddnie s1B0 i thbdotent Edhwersprises a
151, 152. The buoyancy unit 146 is arranged in a circular basin 155,

roofy HiénaB iR Wi Siqans DdyideheestyRater 156. In the area of the
cenjﬁr axi 1%9, a king Pin 1i,1 7 descends vertically 31 down from the
bottORs BIEe A7 ARBR e FotARIBIg e ot bR inte Padonate Jsvsnated

indg‘?(ﬁﬂﬂg iB?&HJ%igé‘ﬁe‘é %t?ocrl %Fetasafgié‘gﬁﬁgg%b 8% l%h%%%é?gﬁg %3 See%géﬂgﬁ?ﬁeﬁme}-ﬁke

a
esign, it is pos o rotate uoyaticy uni

noZ S AURHOR MERRIPOSLRR,If l%'k%?e %‘Q?H%Hén%‘ﬁtgd'%%@f Q{glscig(ggr\%st?ogintroduce the

wind 5 power installation 1 so that it faces in e prevailing win

amtaRiizebaHomiPaah e GRe8 :5Bgshianed bearing 161 is also

provided. Reference is now made to Figure 5, which shows a
Cross-sestienandify BRer, a funnel-like, bell-shaped nozzle in the form of a Laval

nozzle 143 is provided on the outlet side 5, which serves correspondingly to slow down the air
stream as it is being discharged from the wind power installation 1. This also offers the
advantage that there is no need for a large amount of discharge force for the formation.

The bottom plate 137 is located essentially at the level of the surrounding ground 145 and
for its own part forms the roof of a buoyancy unit 146, which is designed in the form of a
circular disk, as will be explained later. The buoyancy unit 146 also comprises a bottom plate
147, a side wall 148, and reinforcing struts 149. The reinforcing struts extend from a center axis
150 into the lower corners 151, 152.

The buoyancy unit 146 is arranged in a circular basin 155, which is filled with a liquid

156, especially water 156. In the area of the center axis 150, a king pin 157 descends vertically
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line IV-TV of Figure 4. Figure 6 shows a plan view of the inventive wind
power installation in its on-site 10 state according to Figures 4 and 5. In
the view from above, it is easy to see the circular design of the basin 155,
which contains the liquid 156. The circular bottom plate 137 is supported
in the basin 155 so that it is free to rotate. As can be seen in the plan view
according to Figure 6, the inventive wind power installation 1 is covered by

deandrm e hatamplaeilddiratis h?é@é@ﬁ%hém&ﬂdal‘fy‘iﬁ%‘é‘l’&ﬁﬁﬁweﬂi%mwt

Referensesnavumadents figaién wiyek gwws an inventive wind power
installation system 170. This wind power mstallatlon system 170 is based

on the eS| n oft d power instal N ac cor o Figures. 4
et L B B FBGI S0 E e TG IR Bt 196 and thus
ihstallatonsayiton ﬂﬂlthﬂmosomﬁmsrsenénhhmn ddguwehemsmon of the wind

installati d in uniform fashion o eabov tre e
e ek f R SNER AR B fR AN, 2aud 1% SKiST Al B8yion of
thls oagenapriiseshvaired poavarg istalationsrdvatednged next to each other.

Figure 8 shows nine wind power installations 1 in the wind power

installation Sy sembiOmlers ififiis BUMNER ishigke ypsessiRdNEEYalong

as an exaﬁéple for any desired 3 combination of wind. power
lnstVabibes Bigdrgdd next to each other and/or on top of each other can
be used within the scope of the invention. As can also be seen in Figures

7 and &@hﬁ@@n@%@q&aframwmheaﬂdegwx&ﬁﬂ dendssdiditallyn its on-site
upward, is provided on t p of of 136. The king pin 164 is supported
S R TP B TEAHOS SMERE i L Gt Fireulr
a&égrasﬂmlé BQSldﬂSiﬂlbﬁdclﬁQTdﬁXzﬁmpl% lipgebser detadivithardfenencelite 137 is
ure 9 F| 9 shows a front VI w of the wind  powe installati n
\g%?gﬂ_?q_% gel%ﬂt g oy fhat 1t 1s ree to rotate. AS can be seen in the plan view
according to Figure 6, the inventive wind power installation 1 is covered by the roof

136 and thus is illustrated merely schematically in broken line.

Reference is now made to Figure 7, which shows an inventive wind power
installation system 170. This wind power installation system 170 is based on the design
of the wind power installation according to Figures 4-6, wherein the same reference

numbers are used.

The wind power installation system 170 thus comprises several wind power
installations 1, arranged in uniform fashion one above the other, and, as can be seen in
Figure 8, the inventive wind power installation system 170 also comprises wind power
installations 1 arranged next to each other. Figure 8 shows nine wind power
installations 1 in the wind power installation system 170, wherein this number is to be

understood merely as an example, for any desired
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addition to the diagram according to Figure 8, the mounting frame 166 is
shown, which serves to support the wind power installation system
rotatably and stably, because here considerable forces can act on the
system, especially when the winds are strong. It comprises support posts

con]ﬁﬁ_za@i%g otf%ﬁg%g et ﬁ‘é&l%%n‘é"étr@a%o rerf ggﬁ?g iga%Padt?rietli*ong} I on ta(.)l% Bf eeach other

reinforcements 169. The support pos Ora total of 4 for Ex

can®¥ € GRARGAIEA TR e fumationlacks 175. For the rest, a frame

structure such as this lies well within the competence of the man of the

art. Kiguiealdd seews & sehamatisndisgsamahihgiirresnashebtheing, 164
power installation system 170 of Figure 9, but shifted 90. In addition, a

extealb VeBiialpyayded antaw ddoetthe feressbears. 1% Fihe sailiss is supported

attached to a mast 179, which is rotatably supported and connected to
rotgiablyoofa36riag b fesbitithe igoalsisracthielaththat e siates signsyiselt

with the wind. For improved guidance, the sail 178 is supported by way of
desgribedyriivg TROWDIS. ayBieptEs detahwitichfirosm sliflamae ®ll. Figures 11 and

12 show a third embodiment of the inventive wind power installation 1.

Thid e shyscdiatrisy of eirindaraisvimgicdnorsodeat 178 imiiglentirety. In
dd hich igglowin% essentjally in the direction of the arrow 200, can be
G DS AREAR SEATATEA SrEterabRy e wiintirensal oirifebavieidich serves to

1 t the inlet 4. This,. 33 conducts the incoming, air stream o the inlet 4
supf B IRy fﬁfy“éa%vafh%?ﬁs%%? R AEBBRHRGP S AErRRgnSiderable forces

' jgures.la-2:b according to the second embodiment

o Gy S S R e T SRR 5T, Sieiigost 167 and

trarSYEFEOL RS IGRRAMRIRH IS ReR i 2WaNDEaHA A faRIg a4 AL t?ﬁe%lggﬁ(t)r? b3sts 167,

flow deflection device 192 is provided, which comprises'a flowc el,

for whtieh sleflastsethe nutHawinet aifatis g %QH&&B&%B%&@&%G%Q%MQSEQ frame
essentially horizontal direction.
structure such as this lies well within the competence of the man of the art.

Figure 10 shows a schematic diagram of the upper part of the wind power installation
system 170 of Figure 9, but shifted 90°. In addition, a sail 178 is provided on top, above the
crossbeam 168. The sail is attached to a mast 179, which is rotatably supported and connected to
the roof 136. As aresult, the goal is achieved that the system aligns itself with the wind.

For improved guidance, the sail 178 is supported by way of a bearing 180 on a ring 181,
on which it can slide or roll.

Figures 11 and 12 show a third embodiment of the inventive wind power installation 1.
This has the special feature of being set up vertically. |

So that the wind, which is flowing essentially in the direction of the arrow 200, can be

introduced, the installation preferably has a semicircular air feed device 190 at the inlet 4. This
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The flow channel is arranged in a deflector body 194, which comprises a
special shape. It preferably has the shape of a "double wing"; that is, the
air arriving in the direction of the arrow 200 is deflected both upward and
downward and thus accelerated. This leads advantageously to the result
that the air leaving the installation 1 is carried along downstream of the

cogyRIshaPRAmI8E 2R StEsare Cedlth Figtiehis foHemRsPrRaringIppys: installation
expands |n the flow direction.and comprises another acceleration device
a"CRES@?%ﬁ%&%‘f c%har% gt eé%eﬁ%ﬁ:i’r%‘ﬂﬁeé Lol sy Ao tae ipd SEovherbatigent

(Fiétu?@@ comprise one or more fans. A upstream stator 196 and a
downstream stator 197 can also be provided, which have already been

des@ﬂ@%@r@@&%ﬁ@%@e&%@ fH@ tg{g@%géi?yygﬁg%n&ofet&q}}cl%w nerated is sent
1 t%egﬁow

channel194. These serve to align the air stream coming from

aw&Naneeth Thayiean, project beyond its cross section, so that they also align
the ambient air flowing past. The deflector body 194 is supported by a

frame #fRSuilbesvaritbpaaednstadation 10 is SpeRended AR ARPHOR IR w channel,
frame structure 199. In the area of the air feed device 190, a sail 191 is

whigttalciiedtschi¢ amd seivesitetkeep flben ehiireBdaintialatinmtacinegsiateiihe horizontal
~wind. It is supported by the deflector body 194. As can be seen in Figure
direppiog. bearing ring 201 is provided. Figure 13 shows a first embodiment of
a rotor device. A bearing device 59 is mounted at one end of a rigid shaft
68, WiidlPEorhprstis arfrisge opdoflesser g R 084 vwiiith ieoumisectegaciabshape.
rofor 60, is mounted on the other end of the shaft. The rotor 60 comprises
It rrsieebindasthe shmeobs, Wil winecornbisdhaainpriaving riherbrectiqs of the
beari evice 59 comprises plates 62, which are alsg connected to an
armo%?e%r?ﬁé%ﬁfe\%%%ﬁ 4 “ﬁéqtagfﬁfi%“’mgméf‘gIM@%@FW@%OWEH%H 3.
rotatin ter ring,70 comprises a gear rim 80, which meshes with
s T e T b R Fone fomstram of
the flow channel 193.

As can be seen in Figure 11, the flow channel 193 expands in the flow direction and
comprises another acceleration device 195, which can be designed in the same way as described

above; that is, it can comprise one or more fans. A upstream stator 196 and a downstream stator
197 can also be provided, which have already been described above.

Baffles 196 are arranged downstream of the flow channel 194. These serve to align the
air stream coming from the flow channel. They can project beyond its cross section, so that they
also align the ambient air flowing past.

The deflector body 194 is supported by a frame 198.

The wind power installation 1 is suspended in an appropriate frame structure 199. In the

area of the air feed device 190, a sail 191 is attached to it and serves to keep the entire

34



around the circumference. Each of the pinions is connected to a drive
shaft, which drives a generator. An air gap 205 of sufficient size is
provided between the plates 62 and the vanes 66. Figure 14 shows
another inventive embodiment of a generator 210. The generator 210 is

. ' ! nventional fashion. It rise armature or a rotor 212
1nst ﬁ%%rﬁ%gcﬁgé: 1%‘(3/ ﬁle Iwm%.zi} 43 Iﬁ\uﬁ)ﬁylpor%?ﬁtig tlﬁe 86 eC om)oél%é&{

with excitation windings induction win S are arranged

o pReiot e sRadiel ot B LN AERGTAL R Rl 0 e

embodiment according to Figure 13, exam é, the rotor 212 surrounds

the m@@@%w:‘a ghihenWingRAWEF instal! @Q@@el'AVm%%ig dé@igé%;]ﬁisofnounted at

the outer gear rim 80, a correspondingly fitted connection is used. The

onegesPAQT BSOS BRRigesha st 1BrRNd.a racket 420 YRICHRKGiGHhected to

90 in the clockwise direction and can also serve as a support bearing.
a rolithahie jpropasadofihetipresens iwirdipdver installation, therefore, the
possibility is created of recovering energy from ambient air in a much
morkheffidiert) neuahikessaexpendiser endsiachinubrercompeatdrtanneiter ring 70.
wherein it also comprises greater output. 35 MCsLLP CLAIMS 1. A wind
TheRsrdpgritaradsrrempries ehrafinglsbtecs poweptreated isbianuter rivg @04, which
. aflow channel (3), through which the ambient air is conducted by the
is PRStRfhE e eSYresén‘géH?, TorereaIRESHOWCFRIFHRG (aice sRprideanaprises a gear

. ternal sleeye (6) forming its boundary and also comprises: -- a first_
“mggeécu“(?ﬂ%)“ﬁ?)@ﬁsg‘ﬁt STy EaHRI éf&é%\@%hdﬂ}lﬁ%%ﬂf@ﬁ%ﬂmfomly
ambient air can be introdu wherein an air acceleration deyice, (39),is
RN TEToet SERll O EO Rt SLUBA 1) VR ves

gen@&gigned in the form of a venturi nozzle (10), _

An air gap 205 of sufficient size is provided between the plates 62 and the vanes 66.

Figure 14 shows another inventive embodiment of a generator 210. The generator 210 is
designed in conventional fashion. It comprises an armature or a rotor 212 with excitation
windings 214. Appropriate induction windings are arranged in the rotor.

The special feature of this generator is that, in the embodiment according to Figure 13,
for example, the rotor 212 surrounds the third section 11 of the wind power installation 1,
wherein, in place of the outer gear rim 80, a correspondingly fitted connection is used.

The generator also comprises a stand 218 and a bracket 220, which is rotated 90° in the
clockwise direction and can also serve as a support bearing.

With the proposal of the present wind power installation, therefore, the possibility is
created of recovering energy from ambient air in a much more efficient, much less expensive,

and much more compact manner, wherein it also comprises greater output.
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wherein the second section (9) is a tapering section, -- a third section (11),
following the second section (9), in which third section a rotor (60) is
installed, which is set in rotation by the through-flowing air stream and th
rotation of which serves to generate electric power, 15 -- a fourth section
(13), which is designed in the form of a Laval nozzle (12), wherein the
fourth section (13) is an enlarging gectionagard -- a fifth section (15), which
comprises a second air acceleration device (85), which serves to
discharge the air introduced into the flow channel (3). 2. A wind power
installation according to claim 1, characterized in that the air 20

accelefatigngeyisexdonSaliafishq firss angdiaaahthadiificsesionttdmlanibnt air,

the flow channel (3) comprises at least one fan. 3. A wind power

nstall aban-RaaaEding, { Caim W HCIBEAnbienataete d88ehled B the formation of
downstream (with respect to the flow direction of the ambient air) of the air
ACeRIshAtAN Waviem (@8, 1853 ehihes:li(st aoahsreisthe fiftbr saclies € (63 Drafing its
the flow 36 MCSLLP channel (3), a flow guide device (49, 87) is provided,

YhissPRYE RSN MsRgEgNt and/or rotating air stream produced by the air
acceleration device in question into a laminar flow. 4. A wind power

installatigriaacRkding {9) Glaiinag cshanaaieréondtimtbasshe tovn, melidich the
device (49, 87) is a downstream stator. 5. A wind power installation

aseaing tackimioghesaciaiizen in tahtheléeogdidecd eymad 4 Bddd in the
is a parallel-tube device. 6. A wind power installation according to one of
fldinsBon, (Fharacterized in that the flow guide device comprises both a
downstream stator and a parallel-tube

-- a second section (9), which is designed in the form of a venturi nozzle (10),

eMesLLP

wherein the second section (9) is a tapering section,

-- a third section (11), following the second section (9), in which third section a
rotor (60) is installed, which is set in rotation by the through-flowing air stream and the
rotation of which serves to generate electric power,

-- a fourth section (13), which is designed in the form of a Laval nozzle (12),
wherein the fourth section (13) is an enlarging section, and

-- a fifth section (15), which comprises a second air acceleration device (85),
which serves to discharge the air introduced into the flow channel (3).

2. A wind power installation according to claim 1, characterized in that the air
acceleration device (39, 85) of the first and/or of the fifth section (7, 15) of the flow
channel (3) comprises at least one fan.

3. A wind power installation according to claim 1 or claim 2, characterized in
that downstream (with respect to the flow direction of the ambient air) of the air

acceleration device (39, 85) of the first and/or of the fifth section (7, 15) of the flow
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10 device (101, 112). 7. A wind power installation according to one of
claims 1-6, characterized in that, upstream of the air acceleration device
(39) of the first section (7) and/or of the air acceleration device (85) of the

fifth section (15), an air guide device (27, 79) is provided to achieve a MCSLLP

laminar air flow. 15 8. A wind power installation according to claim 7,

teri in that llel i 01,.2.12) i ided
AR DR R B SRR ARE IEh SRIG G, myen

i llati ing.t f i -8, € i i t.
ggér%?feli{}t%@el%ée?\ﬁ%%% ﬁr gﬁg‘}‘ger?n% d%?Jct'i%lflg(:i{séé?l S?g}%%?o%%ﬁg%sge 1%% ég %ﬂ%a

ggﬁﬁr?%%g concentrically around a central tube. 10. A wind power
insta ?atlon according to one of claims 1-9, characterized in that the flow

channel (3) NRHAS PR G, SEONT RS G AeCUARLMIDAN B0 fow

a of 15 or less. 11. A wind power installation according to one of claims

%1{&93 sharactesize [0 .3 MESkR sihet the flow channel (3) expands in

e fourth section (13) downstream from the rotor (60) at an angle (3 of 7

or less 519y G WINIRAWEIIRLAIANRR A5G AP I AL SRS el I that the flow

characterized in Il;hat the diameter of the flow channel (3) in the area of

?ﬁj'rﬁg\%@t'@@ ))5:he23Me ABeALhALIN the area of the fifth section
15)

. 13. A wind power installation according to one of claims 1-12,

characigrizegiity foaldhmarons st @hie ouler@liaidhesienchanngl in
(3) is larger than the cross section of the nlet (4) of the flow channel (3),
il eralpiy e eaetialyi WicsRRi R th a downstream stator and a parallel-tube
device (101, 112).

7. A wind power installation according to one of claims 1-6, characterized in
that, upstream of the air acceleration device (39) of the first section (7) and/or of the air
acceleration device (85) of the fifth section (15), an air guide device (27, 79) is provided
to achieve a laminar air flow.

8. A wind power installation according to claim 7, characterized in that a
parallel-tube device (101, 112) is provided upstream of the air guide device (87) of the
fifth section (15).

9. A wind power installation according to one of claims 5-8, characterized in
that the parallel-tube device (112) is formed out of a plurality of tube sections (113)
arranged concentrically around a central tube.

10. A wind power installation according to one of claims 1-9, characterized in
that the flow channel (3) narrows down in the second tapering section (9) with an angle

o of 15° or less.

11. A wind power installation according to one of claims 1-10, characterized in
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14. A wind power installation according to one of claims 3-13,

characterized in 10 that, downstream of the flow guide device (49)

following the air acceleration device (39) in the first section (7), a tapering pcSLLP
tubular section (108) is provided, in which a flow cone (109), which tapers

to a point and along which the air stream flows is provided, wherein the

1ARS é"’f‘f%'% @h%m-g gg@%f&n%%mﬁ %Mﬂ';x&ggz 8530 Wi R AN E-PAUR! rotor

msta ation accor aim 14, characteri in'that a 1.5 section of

S ), in which preferably another flow guide
g&’d} IR0 G %%é [3158?‘79%1(%%3

evice 2) is provided, is installed after the tapering or narrowing

tubular £ CR%&%%QI thedl &W&%&B?Al&ﬁ(fb% ng O 1n§fauﬁg&gterlzed in

according to one of claims 1-15, characterized in that, in the second

ﬁ%&t{HQ (ﬁ%ﬂ@t&o&etﬂé %WHA%&Q%@?%Q Qf@a%f*ﬁlélt%g) §QC%C(F951§ tl?é)same as

section of the hub of the rotor, is provided, the expansion angle a 6f which

isdhe sAME 2548 @Rﬁ%@&@ﬁ@}ﬂf the second tapering section (9). 17. A

wind power installation according to one of claims 1-16, characterized in

that, in {he fourthiSRUIANK{LANA GRS EHER) WRIRD darRis 01218 (AR tdBzed in

provided, the outlet cross section of which is essentially the same as the

prestheersianfiibe diukeabihe: 3% MeRlddIR JoiRRdEG) wm%%maﬁ {iD8loss

angle (3 of the cone (121) is the same as the expansion angle R of the

U e ae g seAoN K Ao B nAnen B RONMTE IRsEALRLIaN ‘I;ﬁ@m&giNarge.
r

one of claims 1-17, characterized in that, adjoining said fourth enlarging

sectionj({L3) @fﬂﬂ%&@@iﬁﬁaﬁ%ﬂﬂf‘a@é@lﬁé therflawishannel {Hsracterized in

provided, which comprises an essentially constant outside diameter and

piefelahiysaB.adgitianal fe wisuidr devie® (kMo wlSs hdvindhPeWShtion device

installation according to one of claims 1-18, characterized in
(39) in the first section (7), a tapering tubular section (108) is provided, in which a flow

cone (109), which tapers to a point and along which the air stream flows is provided,
wherein the taper angle o of the cone (109) is essentially 15° or less.

15. A wind power installation according to claim 14, characterized in that a
section of constant cross section (107), in which preferably another flow guide device
(101, 112) is provided, is installed after the tapering or narrowing tubular section (108)
of the flow channel.

16. A wind power installation according to one of claims 1-15, characterized in
that, in the second section (9), a cone (119), which expands from a tip (120) to the cross
section of the hub of the rotor, is provided, the expansion angle a of which is the same
as the taper angle o of the second tapering section (9).

17. A wind power installation according to one of claims 1-16, characterized in
that, in the fourth section (13), a cone (121), which tapers to a tip (122), is provided, the

outlet cross section of which is essentially the same as the cross section of the hub of the
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that, upstream of the fifth section (15), in front of the flow guide device, a
cone, which expands from a tip at an angle 0, is provided, the end cross
section of which is 10 essentially the same as the cross section of the hub
of the flow guide device (79). 20. A wind power installation according to
one of claims ]J- 19, characterized in that the third section (11) comprises
a gear unit (63), which converts the. rotation gf the. rotor (60) into a .
o W B 38 R T D P e st
essengia endicular.manner from. the flow channel (3) and serves to
8%%;&(1 ¥%@e%r:0§l{a{] oF %%mflse 8v(\)/{lkngﬂg]))()wer installation according to claim
20, characterized in that.th ar unit compris housi 5,in . ..
g %tvz power InS%?é%?lo acco(r%%%%&)e%[r)x é)?tf%%ls Sa?t '%g,;%a}acterlzed in

which a sha IS supported, wherein o S

alt 6 . ol the shatt (67
e Ry S T S TR gy e
: ke yoifisct by U0 and i Tt the Folsing |
B L R B R R W e
52}, Which are connected o the exter o) of
o & oo on a shat (67),
which i?foﬂfl?&t,&g&%lf %&Eﬁp%affc%g éﬁfgrﬁﬁ%ﬂc@%?@%ﬂéﬁé JUEN terized in

rotor (60) comprises an extern r section (70), 39 MCS_LL’P whic
RIS ReAhLYAR BrEelsieeys ah e FRaReLNeNADg cone, which

external tubular section (70) comprises a gear rim (80), which serves to

g NG I AT 10 PIRr (RQ) R WRY QI ABRRTHILIP & dRngralor-

. A wind power installation according to claim 22, characterized in that,

BsehfANSME ke LAairnab RUERa R AR EVPIHEAL W YRR e vice (79).

specifically four, pinions distributed uniformly around the circumference
are proyided &3k uhield8ation according to one of claims 1-19, characterized in

MCSLLP

that the third section (11) comprises a gear unit (63), which converts the rotation of the
rotor (60) into a rotational movement of at least one output shaft (71), which extends in
an essentially perpendicular manner from the flow channel (3) and serves to drive a
generator (23).

21. A wind power installation according to claim 20, characterized in that the
gear unit (63) comprises a housing (65), in which a shaft (67) is supported, wherein one
end of the shaft (67) is connected outside the housing to a rotor (60), while the other end
is connected to a takeoff shaft (71) offset by 90°, and in that the housing (65) of the gear
unit is supported in a bearing device (59), which comprises bearing plates (62), which
are connected to the external sleeve (6) of the flow channel (3).

22. A wind power installation according to one of claims 1-19, characterized in
that the rotor (60) is supported on a shaft (67), which is connected nonrotatably to the

bearing device (59); in that the rotor (60) comprises an external tubular section (70),
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connected to a drive shaft, each drive shaft being connected to a
generator. 24. A wind power installation according to one of claims 1-19,

characterized in that the rotor is mounted on a shaft, which is connected MCSLLP

nonrotatably to the bearing 10 device, and in that the rotor comprises an
external section, which drives the rotor and/or the armature of a

il %%sze?p@ﬁvﬁ%@%‘{%ﬂ%ﬁ%g% o tﬁ%?%iﬂ%%%&n%?%%%ﬁm% & é"rhal

aracterized'in thatitis arranged In a stan which'is supporte

[%B%E%b%tzggg ¢r71 %@9&8%%%@ i&‘ %ﬁg Z%Rg@c?ggir@ng%l?s@\@ﬂ?t?a%smp the rotation of

characterize at it’15 com ate (137), a roof (136),

a{%d[&(prl%gy %ﬁt’ gpa(é%)mﬁymrgi&mgatggst to the fifth sections (7, 9,
e

11, 13, 15) of ow channel (3) are arranged essentially between the

outermost ROFES /e NGLRAUGT DSIAIRNAD BEERIINIAAGIRURALG in that, to

characterized in that the wind power installation (1) is arranged a certain

%%ﬁl@é’@bﬁﬁ%l%@%o@@@r@t@r@p s&GerA R BeYY f;)ur, pinions

installation according to one of claims 25 characterized in that an

afldiipnal [RPRHRGSEEUAR HédidaRIAAAN IR RILSEGAM, NEE SIOS

(4). 29. A wind power installation according to one of claims 25-28,

eharaqierizeddndbanan additignal gnlanging SectieRdd4shisdreyiged on
the air discharge side (5). 40 MCSLLCP 30. A wind power installation

according 1) QREIHARIMSRIARCARRAIRETEGiR U1RINAPIat2RIe SiaB zed in

(135) comprises a rotatable buoyancy unit (146) which floats in a liquid

{AaGhe3btch WindRAYESANSIAHATAMRRGO EIRCLIA AR BRI RAR BEL )

that the 5 liquid (156) is held in a circular basin (155), in which the

REAYANE YRHHEE4RS 19tor comprises an external section, which drives the rotor and/or
the armature of a generator.

25. A wind power installation according to one of claims 1-24, characterized in
that it is arranged in a stand (135), which is supported rotatably.

26. A wind power installation according to claim 25, characterized in that it
comprises a bottom plate (137), a roof (136), and a plurality of posts (138), wherein the
first to the fifth sections (7, 9, 11, 13, 15) of the flow channel (3) are arranged
essentially between the outermost posts.

27. A wind power installation according to claim 26, characterized in that the
wind power installation (1) is arranged a certain distance away from the bottom plate
(137).

28. A wind power installation according to one of claims 25-27, characterized
in that an additional tapering section (141) is provided on the air stream inlet side (4).

29. A wind power installation according to one of claims 25-28, characterized

in that an additional enlarging section (142) is provided on the air discharge side (5).
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arranged. 32. A wind power installation according to one of claims 25-31,
characterized in that a king pin (157) projects downward from a bottom
plate (147) of the buoyancy unit (146) and is rotatably supported in a
bearing (159), which is formed in a bearing 10 block (160). 33. A wind
power installation according to claim 32, characterized in that a
circumigrential.heari Lhisna ahbaye the z g?/z'& .
(158) bggé\'/v'f}e%ht ge%é?a%ér(v?}/%ﬁ?lg& éo?%ﬁ@b o;é/{a%c%yotﬁitg%% and %%raaemed
IR GRRdudnre NG POSPLIFIALALoN AGaRIdINg. 10,008 A IABIS AR float
ﬁacter?ied% e15 t%aﬂt\g?arﬁfﬁtge%veﬁ%a%?y. %g\gw‘&% po%ver%} ! o
ﬁﬁ%‘i‘flﬁﬂ@ jaggording to claim 35, characterized in that an air feed device
(190), which is preferably semicircular in design, is provided at the upper

inlet of the wipel nower.installation, (e 38 YR AOWST IRStRIRNOD in that the

according to claim 34 or claim 35, charactefized 20 in that a flow
ﬂﬁﬂﬁ?ﬁ%)‘*ﬁ‘ﬂ%ﬁl@@%ﬁéﬁl%&%‘ﬂ%‘}Siﬁ‘ Hane hnmeldRs) uiibiale) is
deflects the outflowing air stream from the vertical direction into an
g53Rptglly horizontal direction, is provided on the outlet side (5). 37. A
wind power installation according to claim 36, characterized in that the

flow chgnngl @%&?@fé{%@ﬁﬂaﬁb@ ARGy Loshe 04k Aw0sng BN zed

ambient air 41 M LP flows. 38. A wind power installation according to

Giai: 36 RpGhai137) hgeeelaidaatvifithahinesbewns hana el 43981 frRandancy

in the flow direction and preferably comprises an additional air
asA]RIE IAdeYiRgtABRPdupported in a bearing (159), which is formed in a bearing

block (160).

33. A wind power installation according to claim 32, characterized in that a
circumferential bearing (161) is arranged above the level of the liquid (158) between the
side wall (148) of the buoyancy unit (146) and the basin (155).

34. A wind power installation according to one of claims 1-33, characterized in
that it is arranged vertically.

35. A wind power installation according to claim 35, characterized in that an air
feed device (190), which is preferably semicircular in design, is provided at the upper
inlet of the wind power installation (1).

36. A wind power installation according to claim 34 or claim 35, characterized
in that a flow deflection device (192), which comprises a flow channel (193), which
deflects the outflowing air stream from the vertical direction into an essentially
horizontal direction, is provided on the outlet side (5).

37. A wind power installation according to claim 36, characterized in that the

flow channel (193) is arranged in a deflector body (194), around which the ambient air

41
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5 39. A wind power installation according to one of claims 36-38,
characterized in that downstream of the flow channel (193) (with respect
to the direction of flow), several baffle plates (196) are arranged, which

preferably project beyond the cross section of the flow channel (193). 40. iesiLp

A wind power installation according to one of claims 34-39, characterized
in.that a sail (191), which serves to keep the installation oriented in the
optimal flow direction of the ambient air, is attached to the wind power

notalagn (i AV SIRIRRN SYSiam 470 AR cieq

electric power mbient air, characterized in that | cofnprlses

\?\ﬂﬁ? Pﬂh‘é"ﬂgvp %%ﬁ%@g%?%ﬁnéjs)ﬁ?ﬁg Gvgd?egﬁgno 15%{ %‘\@I%x]%’bq ‘comprises an

Ich are arranged on'top’of or next to each other. 15 4 wind power

Q}ﬁ}f}l@{&qgﬁggg%rfgrggggr&gogé%@g'm 41, characterized in that it

comprises a stand, in which the wind power installations (1), which are

arranged of (AR LLALASXLIQEAGH QBSHiRLS AR SHRPELSY: 4R A terized

method for generating electric power from ambient air, preferably’ ambient

A NRIED R DSED PHE A SNURRMTY %S?%%i%%él?&é%%"&ﬁ?&ﬁgféf W),

-- introducing ambient air into a first section (7) of a flow channel (3),

accelarpling the:alr svgam: Q%éﬂ?&ﬂ%ﬂfié?ﬁ@f&h%@t%jgé‘@% &grr@zhwaigg

is installed in the first section (7) of the flow channél (3), -- furth

acgelarating mgggg@gga second section (9) of the flow channel (3)

by means of a constriction in the flow channel in the form of a venturi

nozzle 442 M Gatd-fowdaiein it R Seondise HHUREVASIAIAPHIIRG S5 M erized
-- conducting the air stream through a third section (11) of the flow

channel &) (2o AINIEY @RI RO MO SEEHE oriented in the optimal flow
direction of the ambient air, is attached to the wind power installation (1).

41. A wind power installation system (170) for generating electric power by
means of ambient air, characterized in that it comprises several wind power installations
(1) according to one of claims 1-40, which are arranged on top of or next to each other.

42. A wind power installation system according to claim 41, characterized in
that it comprises a stand, in which the wind power installations (1), which are arranged
on top of or next to each other, are rotatably supported.

43. A method for generating electric power from ambient air, preferably
ambient air which has been put in motion, which comprises the following steps:

-- introducing ambient air into a first section (7) of a flow channel (3),

-- accelerating the air stream by means of an acceleration device (39), which is
installed in the first section (7) of the flow channel (3),

-- further accelerating the air stream in a second section (9) of the flow channel

(3) by means of a constriction in the flow channel in the form of a venturi nozzle,
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-- discharging the air stream into a fourth section (13) of the flow channel
(3), 5 which is designed in the form of a Laval nozzle, wherein the fourth
section (13) is an enlarging section, -- renewedly accelerating the air

stream in a fifth section (15) of the flow channel (3), and -- discharging MCSLLP

the air stream into the environment, wherein both kinetic energy 10 and

henat enerqy are xirac ercTJSéiolgn the air stream during its passage through
etho

ct
erein secong Section Cring seclon, . . .
efiow Channel. 44 R according to cfaim 43, characterized in

that, up§treg€r}1w(if th acceteratiorﬁdeé'ﬁ:e 39,87).0of t Si()sfttﬁg(g{or of the

fifth section (7, 15y of the flow channé, the l|rndﬂ§)?/V|hogn irisaignedasa - )

I%naigg{,{r%%g%ﬁ)ﬁ%ﬁi ﬁmos%&%qgrding to claim 43 or claim 44,

character in that, downstream’of the acceleration device (39, 87) of

the first _agligéﬂ'é%flﬁlée[ﬁg %fgg&@ﬂ 1@[{) 42 ﬁdggcftjl%? ﬁ@%‘?%éh‘cﬁw célannel 3),

through-flowing airis alig again into a laminar flow. 46. A metho

RAALFANGLL2,80€ Al Al AT 9 aCHPRACIREZERL IR AN SeaM 1i§t) is an

accelerated n the first and second sections of the flow channel so that i
%915%9 esa psedetermined velocity by the time it enters the third section
(11) of the flow channel. 47. A method according to one of claims 43-46,

characterized D03 eoNGaaH PSSR S A8 IRIRGA BN I0b e flow

section by the fifth section. 48. A method according to one of ¢laims
%ﬁéﬁgelc@@rgﬁgprized in that, at the 43 MCSLL}P beginning of the power
generation process, the acceleration devices are driven by external

epeergyn-a(ﬂgcﬁgxpgi@gstﬁébc{?r WL H{Q)dtﬂgt&@i%%ﬁe'ﬁﬁswﬁ%?&ﬁ%ﬁ}ﬂﬁglettlf@é(nergy

a
and heat energy are extracted from the air stream during its passage through the flow

channel.

44. A method according to claim 43, characterized in that, upstream of the
acceleration device (39, 87) of the first and/or of the fifth section (7, 15) of the flow
channel, the inflowing air is aligned as a laminar flow.

45. A method according to claim 43 or claim 44, characterized in that,
downstream of the acceleration device (39, 87) of the first and/or of the fifth section (7,
15) of the flow channel, the through-flowing air is aligned again into a laminar flow.

46. A method according to one of claims 43-45, characterized in that the air
stream is accelerated in the first and second sections of the flow channel so that it
reaches a predetermined velocity by the time it enters the third section (11) of the flow
channel.

47. A method according to one of claims 43-46, characterized in that a negative
pressure is generated in the fourth section by the fifth section.

48. A method according to one of claims 43-47, characterized in that, at the

43
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beginning of the power generation process, the acceleration devices are driven by
external energy, and after a stable power production state has been reached, they are

supplied with the generated power.
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