Wnd turbine with vertical axis and w nd power plant
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Wind turbines with horizontal axis can exploit the energy to be converted in a
surface defined by its plane of blades only.

Furthermore, these systems can exploit the wind energy effectively in a narrow
range of wind speed only.

To overcome these disadvantages of the systems with horizontal axis many
solutions have been proposed in the art using wind turbines with vertical axis.

Such type of solutions is disclosed for example in the patent documents
US4365.929, US 6749393, US2005079054, DE4122919, JP2006037898 and
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Furthermore, the plane of an arcuate beam is advantageously perpendicular to
the generatrices of said turbine blade, and an optional number of parting vanes are
arranged in a plane perpendicular to the generatrices of said turbine blades.

The wind turbine preferably comprises baffle means having deflecting and
supporting elements as efficiency enhancers arranged between inner diameter and outer
diameter thereof, the number of which is equal to the number of said baffle means, and

said efficiency enhancers form a closed polygon, and the supporting structure is formed
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Fig. 5. a sectional view taken along the plane B-B of Fig . 4.,

Fig. 6. is a top side view of whirl triggers of the wind turbine with vertical axis
according to the invention,

Fig. 7. is a perspective view of a whirl trigger showed in Fig. 6.,

Fig. 8. is a perspective side view of the third embodiment of the wind turbine with
vertical axis according to the invention,

Fig. 9. a sectional view of the wind turbine in Fig. 8., taken along the plane C-C

Fig. 10. a sectional view of the wind turbine in Fig. 9., taken along the plane D-D,
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r Otk iQ[aed wWREEE supporting rings 11 mounted thereon and holding the arcuate
beams 2 provided with turbine blades 12 form a single unit that is the rotor F, and these
elements in operation rotate at the same rotational speed.

Arcuate beam 2 and supporting ring 11 provided on the axis 3 have a construction
having a structure known itself, for example of a grid structure made of aluminium or
plastic material.

The turbine blade 12 is arranged on the arcuate beam 2 so that its generatrices
are adjoining the inner part of the arcuate beam 2.
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circumstances.

Operation of the wind turbine according to the invention will be described later in
details in reference of Fig. 11.

Fig 2. shows a high power embodiment of the wind turbine with vertical axis
disclosed in relation of Fig. 1. according to the invbention.



ratio. One of the nost advantageous effects of the

present invention in conparison of the prior art
we0ansesns is its effective feasibility and  PCT/HU2008/000128

applicability also under | ow wi nd circunstances.

Operation of the wnd turbine according to the
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enRdhis araboriimantea saprorivfy sllectam 66 stidacedarc ba@reinged between
the olu{éf%iatrn@cerbazf & the Y&BOE a%d the inner diameter d; of the baffle means 1 (Fig.
3.). Supporting roller cam G surfaces provide an accurate distance control between the
outer diameter d; of the rotor F and the inner diameter d, of the baffle means 1 even in
case of very long (high) rotors F and extreme wind load.

The number of supporting roller cam G surfaces to be built in along the rotor F will
be determined by the expected load wind the and planned performance of the wind
turbine.

In an embodiment according to Fig. 3. there are built three supporting roller cam G
surfaces.



In this enbodi nent a supporting roller cam G surface
can be arranged between the outer dianeter d2 of the
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1. Fehdigh pewerewinchiplaats, iatt b odgmdniiey,sthisbiatdrial i hréfiably steel
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baﬁﬁf@'mm dividingfiders 119 m@mteoeeadyhgéﬂ dn Sérﬁbdrbltrbw number
erpBRAELISy & 0 c nal t eria referably
p Pa o eryl iy *ﬂg %\%ﬂg %%UI 51’1 g;ﬂ Bfwetllhédra‘&fq: pecqgétégglon being
unitary as regards both to flwd dynamlcs and strength mechanics, the sizes of which is
determined substantially by the size of the axis 3 and the outer diameter d, of the baffle
means 1.
Floors 17 are spaced apart from each other by the same distance h determining
also the length of the axis between the floors 17.
Wind turbine showed in Fig. 1. and 2. is substantially placed between two floors 17
(see Fig. 9.), but it is possible to arrange different embodiments of wind turbines between

two floors 17. The upper console 10 may be omitted in this case, indeed, since its role is
taken up by floor 17.



1. For high power wind plants, that os over 1 MN this
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account, . bet n different floors 17. HaV|n reg

E h PR P WL e 1t ABREShaAs, 3 AAgorthd gy mvention il
nowsheCddsonisedh, refefendedf FiGM1according to dlf st ange h, so
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th a gy ection ar
tooine il adEad ahte Wind e e Bt ertcal A5t 5 fackgiing to the
invehfion Enhbtgh&ad lﬁallzqvaﬁecemde\@fy W|hefs§6@dll hedtHe ﬁerﬁz_hﬁbh?:&@f the generator
.c nnected to the upper e of .a.l ower sec¢tjon .
- 1 TR S O einhRRSts Skt inceing it SBRshachy hes an
earthdjl@ksqxrcbofcanngtrdcnbn axial direction, but allow ng only
a snall | ateral. n this e , the .
be ] i TIo8S ARRg [ tswiaq%éeé%r%ew%acl@nﬁt@r g+ and a respective
helghesmersemto tHer wibidusiant tRtoRgR dbeninded § d@rmandd aywieabafﬂe means 1.
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EntgHfe a0 ﬁ%c“eﬁ%raﬁqﬁfe&ﬂgﬁéﬁb'w%ﬂaggﬁ Fbaflg resarisg o by the
crogsasadtiafal Eféal ngrrewingefredmn bh Ypahieg gutfite hel Shbp&iing Reoeing smaller
than surQace ¥ ‘I%e accelerated air mass having now increased speed and having,
therefore, increased impulse enters the turbine blades 12 through opening f,, exerts a
torque to the rotor F while receiving a change of flow direction, and flows into the
opposite turbine blades 12 through a passage S delimited by the axis 3 and supporting
rings 11, where its impulse shall be changed and receiving a further change of flow
direction exerts a further torque on the turbine blades 12.



OQperation of the wnd turbine with vertical axis 3
according to the invention will now be described in
wo edoeosisee of FIG 11. . The princi pal advant aRer/ai2608000128
wind turbine with vertical, axis 3 according to the
invention is that it can Be used at every w nd speed
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plantgyBish pergmenrsnedecseasesdhe fiew resistancer andingreages|the effectiveness
of thé @fRitMibig, @ change of flow direction, and flows into

t he opposite turbine bl ades 12 through a passage S
deleringiscadyantage afiihe windhprives piash AEsAgNg ite e aresentinyestion is
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ange of direction exerts a her torque on

the pripg qrhpﬁnh?e wihadbs f?Edth%ktréglﬂﬁ*@na?'ﬁféﬁ@@?@ﬁﬂe fy ehactual wind

direcBYS R Habﬁg%hmuﬁ]n& fRRER5REGMcE —ithat i %a\%g tahﬁgib@ﬁé&tﬁeness -
means 1, as well as the dianeter d2 of rotor

F
due {03 balaness betygen Lheoﬁomysm ailgeied1on feonlefieand pufiat ﬁﬁies fof e plant

and R itsS¥ReY gShh&flcal aBshfiglRtibRT sHéEndabd sihiiRd c¥mdtiuchish sy Q'Iow cost
on the turbine blades 12 both in the inlet and outl e
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cnrcuﬁ@%bé@sarﬁf él’tE@ bl IpRinge ittisdedliBiée t&NbdtAV 8Lidden changes and
havi our at the outfl ow sjide, indeed, as conpared to

d'St”PHt@”mﬁ"f"Eﬁ/\}oéijPé@fﬁf“ﬁﬁ’@& he'Sant air exiting the
outfl ow si de opening f2 expands up to the opening
having greater surface, then it will be carrying away
by an air flow flowing freely beside the wind plant,
whi ch phenonenon decreases the flow resistance and
i ncreases the effectiveness of the wind turbine. The
mai n advant age of the wi nd power plant according to
the present invention is that it provides a w nd power
pl ant operating always in the sane manner, in contrast
wWth the prior art plants, w thout a feed-back
regul ati on and i ndependently of actual w nd direction,
and having a m nimum of flow resistance - that is
havi ng a high effectiveness - due to a bal ance between
the torques affected on the inlet and outlet sides of
the plant and to its novel geonetrical configuration,
and has a sinple construction and a | ow cost of
mai nt enance, and further has an ability to work
effectively even in weak w nd



ci rcunst ances and sites, and being insusceptible to
bot h sudden changes and distribution of wind | oad as a

W0 evensasme of height. Clainms 1. Wnd turbi ne wi tPCT/HU2008/000128
vertical axis (3), having @ rotor (F) and a generator
(7) connected with said aX| s (3), and a supporting
structure holding the axis (3) of said rotor (F) by
nmeans of bearings, characterised in that said rotor
(F) consists of an axis (3)ghiid €d Wi th an upper
beari ng nmounted in an upper part of an upper console
(10) and with a | ower bearing nounted in a building
(20) I ng, | 8 0

15 np g0l TR0 EhaRRaud) flg Bt SERCSispstor )
spac echrwpmdtha‘l smg axisi (@), axds ¢@portingstaciire halmrwh@fams (3) of
arcu (R)
suppg%? in t%’ng1fe ngg <a Eigﬁ J%&%S‘?S? n'J‘t t'r'ﬁ')ealrt Zé&:ms rcgor F)
wi nd cfms;agéarq gis (S fitted with mepmd:gean)rr@@e@ddﬂ apppper part of
| nneg,, qls@gptcg sgéj#b\)oefnnc} ARnaf ?%aﬁﬁ%mn(édz)n a@flding (20)
said a si ze epen
georréqrmedaalomg)ﬂrﬁ gravad ieysl (ﬁ) amk QHPPB'T“ﬁ@ rifgadad) parpgndicularly

?gfo%h?ﬁe%f‘é’ ﬂﬂ%v% égeﬁjg% %gz &ﬂﬂ rséﬁH lé"%)séhg a plurality of

char atauatd beams (2) fitied with Spidings (1 0296 SUrRoTing ibibe blades (12),
bearrscmg%) erein tHAFE & égf ﬁ‘fss@?& e FoRged Bet@/%n %g@@g!aegd on the

cl ai nBs, aracterlse said turbine bla

are ﬂmwnﬁera(dﬁrréﬁae a@@é?nhbﬂﬁ?@sdgﬂ)aﬁnqi saigtpassage SS) having a
quaOIrs'iz‘é c@?@ﬁ&ﬁg%ﬁ'tﬂé’%@&ﬁ&fﬂb&l c"i‘)ﬂﬁé&étlm &eth8 ®lirbfe blades (12) and

mat hemat rve tur bl ne accor di ng to any

pr ec datofthel kafirsmeanstid evpynsing said tafeit(Fi-he pl ane of

An arWMattﬁrbpl%aéBCG%l)n f Qﬁﬁp‘?ndélf‘d#b%n&@d 'ilh@hat it has at least two
generatrices of said turbine blade (12). 5. nd

t ur biaieuate BeRs (%) t o any precedi ng cl ai rrs

£har aganifi ddtokdi (PBPBLENAY CRHADE Ehafackeiddd that said
vanes (C) are arranged in a plane per pendi cul ar to the

genertadinecdadast (13h2@ foumed As apihage deferpinededy gfyiggst one quadric

tur blaﬂﬁ/o@%.ganem@% A/ M) p&bolid AbtRematicd-curve.
characterised in that conp “SIGA%\ baffl e neans

havi ifindelping pRRPTAING 13 AY TEFace Pt Shaetérided in that the

ef fi qlifRcyr %Hhérﬁﬁéiésbéam Z)al’sr Pér%@ﬁdleﬁéwpﬂhé @REratrices of sald
di aneter (d3) out er | ane d4) thereo t he

nunbekrbie Wﬁ’%ﬂ Ds equal to the nunber of said baffle

ﬁean%h@)turtﬂ@aéé&r& V§ft$ iahl HREcdRIYBIRRY, S chdraktdried 1% that an
cl osed poly turbi ne according to claim®6

char SRRUBRFISBEER Of IPAFHINGL @Ng® fpb?'ei AENged ke Rians Refpergiicular to
for mage B&nérﬁﬁ’i@és 6f sdi@tUrSifle Bl2ABS (1)eces known in

étsel\;Vinda?udrbllrm elass claimed in any of claims 1.-4., characterised in that
comprising baffle means (1) having deflecting and supporting elements as
efficiency enhancers (13) arranged between inner diameter (d;) and outer
diameter (d,) thereof, the number of which is equal to the number of said baffle
means (1), and said efficiency enhancers (13) form a closed polygon.
7. Wind turbine according to claim 6., characterised in that its supporting
structure (a) is formed by tubes or rolled shape pieces known in itself, and it is
arranged in a plurality of planes perpendicular to the axis (3).
8. Wind turbine as claimed in claims 6. or 7., characterised in that it contains a

supporting roller runway (G) arranged along said axis (3) and between the
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10. !

11.

12.

13.

14.

15.

arranged in a plurality of planes perpendicular to the
axis (3). 8 Wnd turbine as clained in clains 6. or

roller runway (G arranged along said axis (3) and
bet ween theouter dianmetier (d2) of the rotor (F) and
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characteris inthat it can be built with an
C%r%ﬁyelﬁ‘g% Sﬁ%ﬁd floors (17) are fornmed spaced
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t apaced apart endl hagng erocvbi@ mabis (2) shpm_mhﬂge@urtsm bi_adest i) are
bR Ben sl P8 Y T P
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d 1
oA RORD AR pheraBlbtisd i BTl pad Ay nes
mﬁwp(elgf aaxytmdmdledlsn‘ li ght constructed arnoured

E\%m cco o P\' ﬁlc?érlg%g Ithgtn aid ﬂoSr '75Tﬁas
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conprirsing r
mﬁmwdenpﬁmsadmg dlfferent nmot i ons of parts of its

Xy tdibind &S YhinledGn dhy B cRIRE 14 912t i Qlracterised in that said

floor (17) and said baffle means (1) are made of light constructed armoured
concrete.

Wind turbine as claimed in any of claims 11.-14., characterised in that
comprising resilient members compensating different motions of parts of its
axis (3), resulting in an even rotation.



