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vonageakility of the rotor blades

The shiect of the fovention iy achieved by a rotor blade secording o claim 1
A weethod for assomiing rior blades wa 3 rotor kol which fe comentad 0 & pod of @ wind furbine f
carried oot by meats of rotating e rotor hub into 8 predeteeningd Gost position, fitag 2 rotor blade, roluding

the roror i uging therotor Blade foto & pradstermined scound preiioy svhorasin the rotation of S rotor b iz
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I a development of the wmethed, the pod s rotated through T8 degrees befre eossenad mtorblade i3

fited. This proocdere enables e second rotor blade 1o be assendiad withent the rane baving o change i

focaticat sisce, ay & tesndl of the rotation of the pod, the Installatica positionrof the rotor blads Iy spun focated at

thaeside of theowmd tarbing av which e erape

tanother developoad of the mathiod, therotor hab Ivrutated using the seoond mter blade hucanote
N N

predstarnined postfion, the pod B rointed agnin theough 180 degroes wnd & thind rotor blade 23 is Bued,

This assembly of the theed rotor blads @ also possible withont changing the Toeation of the erane and, w

& resnli-of the enussion ofthe complex chapge of boation-of the onang, therotor Blades can b fitted fya e
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T order w support the rotation of the hub in 8 particularly stople and affective mannes, the erase can

engage o e rotor blade and rpestiodae ooe Srough-bode ol the rolue Blade sad van comsegue

son of the rotor blads o the dir

setonof govviintional foree by ticans of woounisranting fy

e rofation van by safaly controlied sad inflocnend By x shople roxoper

Torder o improve the munagealili

of the rotor Bade, e rotor blade bee Brougivhole fan the vator

biasde a2 prodetermined pesiion, This i pacticales oy the advantege that the handling meany which can
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ooy hlade are pore rapid and safer to e thas e hovvn hending with belts wnd lasliing

The dhougivholey extond Botween the nlake dide aoad the prossure ade of the rotor Blade and ths

enabis the handling of the votor Wade i o subsiantially hovizontal position, which can be compared with the

wathered position, by this nsaneg, the rotor Wade hasthe smalisst possible contactsarfuce Hor the wind and dg

consegusly alsg natprally sebiscied o (e inflosoce therend o the anmblet poseilde sxtent

B @ profepred owmbodivent, the nder blade has 3 througlehale which axtends

porpendicalirly o the bngitudmal axts of the roter blade. Thar rotor blade can th
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shrough-ole by the svor blads,

fo s pactiveludy preforred development of e eoation, the rotor blede hay ot lesst oo

gredswmnined ;;mz.x‘.iiian af e rotor blade Tongdmdingd axg twd interiscting theonghelioles avhich extond

verpendicokady o the wier blade Jongitudingl axis and which eonble flexible handling of the rotor blade
deprading, &y numg\i aplocal sonditions.

{hher sdvantageoes ombodiments aresctout in the dependent slans.

The tnvention iy doseribed o greater detatd balow with roferenes to the Figay

Figura d i a alde view of @ St ombodiment oy rotor Blade socoeding o the bvventiong
Pilgum 3 i a stde view of @ rotor blade whic! stpant of the tevsstion

by st bed vrossesentinn o arotor blade portionwith e troaghvbole

smplifind croasenon ol g rotor Bla

rding o the foventon with an slisostive
entsodiment ofthe theougrhale;

P 8 shoaws the initial sitaation madey

ssemibling the rator blade;

Figura & shoows the Hest step of the method;
Figara 7 shows the second step of the mothod;

Figire § shoows the thed stop of the wmathad;

Figure § shews the Bt stepothe acthad;
Figue 16 shicaws the Bfth stapof femethad

shows the st gup otthe wethed;

shiws the sevesnth sy of S metl
Figure 13 shonws the eighth sepof the methads

i Fignre Lk shapiiBed {Hedtratton of the wotoe blade 21 Thiv rotor Blade 21 s dn g

s 30, 32, The

v betwesn the reder Blade root I8 aod the rofer Blade tip 28 two throagh-holes

throngivhole 3 i Broed i the region of the votor Blade tp 26, shilst the through-hole 30 3 lotated i the

L elose o the votor hlade root Tthiv instsoee, these gmi{.ism:«t;‘ce fied v anch 3 pranoer that safe handling

of the rotor Made Gerlng Hs asvenbly on g rotor Tmbof @ wind tubine s snsured. The Sxing of the postiion for

A2 s cwrrivd oo taking s scoonnt 8 conngotion of the yolor dlade T the oxrving siractiae.

sherws o rotor blade 31 which iy sot part of the fovention wad which has ardy one teoagh-hols

A Fhisindividualthrongiebole 30 by alvaniag Gt the contve of gracity of the rotor blade so thad

the rotor Made can idso be handlad safely with 2 haw ‘:§;§a_s;_ means: o s fastaney, arconnention o e oanying

sirnature iy also puturally Suken bato avecunt,

Oihey sirbodiments with mors than tve Srongheholes are also poasible,

sares 3 and & show by way of axsufssg.\;is.-zsit“m\sts\ 2 enthodiments of thetheough-holes

Fivore 3shows g ovindoosbtheuph-hale 300 32 whichowrbe closed by meany of suitable savers
Filoare & ahowy g Beotglelinde 30, 37 aduchy v dlse oyhodvieadbn g ceteal portig, bat wherems theead

portions of the theotehehale 30, 32 adfscentiv the wirfaoss of e wator bade 21 expand. This expassion suab

tmproved Sulng of covers, which close the theough-bole 38, 32 o order, on the one hand, o prevent the

fntroadustion of et wd miptetars @, ontheoter hand, o provent an bifluence-of the flow on de ey blde
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Figore § shows the stuting sittatia of 1he sethid S Stttng rotor Blades B the rotor hub ol 2 wind

sarhios. filie onaies, veior blades wigh thyagh-holey, avithetsed eFigires §oasdid wre pratoble wed In

Flgurs and the Sowing Flgures $413, the components which are sequirad for explasation are Hustrnied
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renoe numeral [ referd @ e tower of aovind nwbing, 12

G nranner, Ity mstance, e e

idicaios the orsaiaon of the pod, 14 represents the rotor oals, 1§, 17 and 13 ndicate the odentation of the

rotns blads connections and 21, 32 and 23 refor sy rotor blades aduch have hova Sited
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Inrder o sesemble the votor blades o the roter hubyof the pod of & wind tubiog, handling memng are

cured i the hrongieboks 38, 32 ordesto beable to move the rotor blades safely apveds wwsnds e sotw

hub using the bandling means sad & crane. Sinesthe hrough-holes axtend bebween the intake and the prossure

af the redor blade, the rotor blades can b v handlasdin g host

zeninl position. The provisionsof the

verd theaghehat

had descrtbed below fHor

iy the rotoy blades constdersbly stnphifies

s these rotor Blades

the tower 1 of the awind

oiclock, € o'olock and 8 oleiuek positions

L EE are Joested by the

ihastrated in

woanoved e o pradelerndned povition, This is

Flgure & The significant aspeet in this instance iy that the rotor blade connention 17 iy now i the ¥ wfelock
oesttion. Acowvdingly fe rotor blade copnontion 18 Iy now @y the 1 oafclock position aad the ofoe blade

commeian 1 agy

As w result of the ovientation of the rotor Made comention 17 achieved in this manser, s possibis fo
St votor Blade 31 e hovlzontad noierdation o this st Mads commeotion. Tothis cad, the rotor hub fs seonred
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i the denesd positfon: Thiy senring & assumed for the vemubung desoription: and iy no longey saplivity

The xiiuation alier the assembly of the Bt rotor blade 28 iz shown fn Flguee 7. B fhuy instanes, the

rolor Blade 3 v inthe § i position: whilstthe ooy Made cunnections 16 and Mare in e t olckeekand §

solovk postiions,

The next msthod step e iHustrated e Fimee ¥ Ty thiy nstnnce; the votor blade 21 (s fovered st the 7

B Iy

sfolock positiey This losensg ention can b saened out by raveny of the action of graviiational force, & the
same towe, the ctane it Hlosratedd wloeh Bad mabgd the rotor blnde 31 it ihe axsembly posftion. can
sounteract e rotation qd tos cagse 8 watrslied rotatisn,

b ooan further e seen 1 this Flgurs that the sotor blade comneetion T8 {s anw inthe 3 o'closk position
ared thevotor blade connsetion 18 1y Toontad iy the 11 o'clock position,
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borominig wnchanged; the pad fas Boes

iHusteaios that, with the postion of the rolor by

rotated thynugh 130 degrees so that the yowy clrele 14 1 tocated fo the viewing divestion in font of the wwer 10,

Ax a resultof this rotatton of e pod, G rotar blade 31 av now m the § olclosk positinn, the roior blade

b i X g

connastion 16 de dn the 1 ololock position and the rotor biade cotnection I8 3 i dhe § o'cloels position

Copseguently, ancthey by blade which bag boey raised i g horirontd position Iy

thig roice Made comention it the crang having o change i losation
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The stisation which then pooies fe illuvraind e Figur L o iy rostanes, o
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16 manll tothe 1 o'doek *\ms o, the fesvroior blade 2L v in

o § oiddock positon, widisl e second rotor

3 i now estrded n the 9
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v ardey 1o prg cassenbting the ard votor blade e

Tastrated dn Figor 13, the rote Blade T8

dot,. The sconnd votoy blade 32

thereby reschey o

hex the 3 weloack position

Subaeguently, the pod i3 sgain miated shoough 180 degrees,

The result of v romtion fv lusisated dn Figaee 12 Whes viewed from the divectivn of the viewsy, this

rotor efrcle 14 is sow bebind the fower 1 again, With the position of the rolee b romadning sachanges, the

et rotorblade 33 v ihewhyia the sovaadd voloy Blade 22 fads the 1 o'clock podiion and

the rotor blade cunosetion 1ds located in the ¢ w'olock position. Cunseguently, iUs sgitn posaible -t 8t thind
otor blagds i this rofor blade conpetion 18 withot changing the Iooatium of the orsne. This & shown In Bigure
13, The first ador blade 21 s Joonted i the § oddoek g,mmon the seennd roloe blade 32 & the L rftlogk
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postion ad the thind oty Made 23 3¢ 1 the 9 pidlosk poaltion: Uonseguently, the method v conplote and

ot

thrap rotor bladey bave basa Sltadilc the wind tudsiae
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