WO 2012/ 075566PCT/ CA2011/ 001341 TURBI NE ASSEMBLY, AND KIT W TH COVPONENTS
FOR ASSEMBLI NG THE SAME Field of the invention: 5 The present

i nvent i orwoebetEssébo a turbi ne assenbly. Mre parti cul aPCy/CA2bhB/Q13$ENt
invention relates to a turbine assenbly for generating electricity fromthe
ki netic energy of a noving fluid flow, and also relates to a kit with
correspondi ng conponents for assenbling the turbine assenbly. 10 Background
of the invention: Known in the aft are various assenblies used for
generating electrical energy fromw nd, such as windmlls, for exanple. 15
Most of the assenblies used i NnTURBINEASSEMBLY,ar e conposed of multiple

W de- span open roto S oS LI I : ' | ch are in turn
connected to a Aﬁﬂ)kgﬂlﬁﬁé %@Q&Pﬁgﬁiérﬁe@é#éﬂépwﬂ% §\#ﬂ* turn drives
a correspondi ng generator. Wth these conventional assenblies, the w nd

i npacts the blades, creating 20 a pressure differential forcing the bl ades
to rot atEielthofthedinvention ssi on shaft, which in turn rotates correspondi ng
gear g connect ed to the shaft. Through gear reduction, the kinetic energy of
the gears' rotational velocity is converted into electrical energy by the
generat or. Th‘Ehealprésmy mferttubasmlatem\tem |tmbaie assanblyi Mnréopajeadady ethe

electrical e depe ? ? @{gonthe ' of the,.rot bladsadthe
speeds a?re\ﬁﬁ" éﬂwpéglﬁ oS5 °rgt neé ASSRA V generating,ielreticiyy irem,
the i mmﬂh@ﬁ&eﬁéfg&%mﬂ'rﬂgﬁngfﬂtﬁd‘%ﬁ %Bvﬁﬁé'r@lé?és 8% Rif WithdborPes g@gacone

considerable mnimal wind speed is generally required I1n order to
t he mer@ompmertts]@)msmbUnthQéumﬁmmbly ot at or bl ades before they can
everygtart to rotate, etc. 2

Background of the invention:

Known in the art are various assemblies used for generating electrical energy
from wind, such as windmills, for example.
15 _
Most of the assemblies used in the field today are composed of multiple wide-
- span open rotor blades exposed directly to the wind, which are in turn connected to a
complex and héavy transmission system, which in tum drives a corresponding
generator. With these conventional assemblies, the wind impacts the blades, creating
20 a pressure differential forcing the blades to rotate about a transmission shaft, which in
turn rotates corresponding gears connected to the shaft. Through gear reduction, the
kinetic energy of the gears’ rotational velocity is converted into electrical energy by the
generator. The ability of these conventional assemblies to generate electrical energy‘
depends largely on the size of the rotor blades and the speeds at which they can
25 rotate, as well as on the wind conditions in the immediate surroundings of these
conventional devices, given that a considerable minimal wind speed is 'generally
required in order to overcome the inertia of these heavy wide-span open rotator blades
before they can even start to rotate, etc.



Known to the Applicant are the followi ng US patents and patent applications
whi ch describe various types of turbine assenblies and the Iike: 4,080, 100;
4,219, 303wv0@pAa755689; 7,086, 824 B2; 2008/ 0170941 Al ; 20POrEARBLORA13Al ;

2010/ 0296928 Al ; 2010/0310361 Al; and 2011/0037268 Al. 5 The
foll ow ng patent docunents al so describe other simlar related systens: FR
2589201 Al; DE 19513321 Al; and KR 101043279. Also known in the art are the
substantial drawbacks associated with Zuch 10 conventi onal

el ectricity-generating assenblies, such as, for exanple: a) the need to

limt the rotgowpn® thepAeplicaht taPeetﬁe)mbwm(?aUQSpét@ntersﬁderpmdvlawﬁcétwmct ur al
integrity; b) the need to have conplex an

. b) € ( [ I heavy hydraulic braking systens
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speed of2Q1003160661 Ad;, add 2000087288 Ahe anount of el ectrical energy that can
be g%nerat ed and increase the conplexity of the overall assenbly; d) the
ever-increasing size of rotor blades creates nuch visual and acoustic

pol | uti on andheeoldwikg patett dosimehidaldd Hadtiibather sihdraelatés systis eBROT
certain species (i.e i rds, insects, etc.); e) the structural

. bats, b ,
i nertia 4189%2At Alo R W%%&Nilaﬂﬂm WO HMS27Besul ts in 20 bl ades rotating

only at relatively high wind speeds, thus restricting the | ocations at
whi ch these conventional devices can be operated; f) conventional
el ectri city- ddstekaownginatheeattl ares theer substaptiddi drawbasksalassasiatet hwith ssuehof t en

i led in " wi i 1 f. land which
oo dbsarenyptitlel GRRig aeRfaling] aRelbien HER a5 dat SBimAles ) e ngpd to
consunptlinginthe futationat spead o6 the)Fital bRHEES To pRS&ePveBRJE WtiukRIralptddpll 4)nJ

bot h ge(r}ﬁrat I on capacity and transm ssion efficiency; g) conventl onal
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of its design and conponents, satisfies some of the above-mnentioned needs
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- which these conventional devices can be operated; f) conventional electricity-
generating assemblies are very big in scale and thus are often installed in "wind parks"
reqqiring vast areas of land which are necessarily located far from cities and other
areas of high energy consumption, thus increasing installation costs and further
25 reducing both generation capacity and transmission efficiency; g) conventional
electricity-generating assemblies require much maintenance due to the great number
of components that constitute the assemblies and the various complexities related
thereto; h) etc. |



15 More particularly, and according to the present invention, there
I's provided a turbine assenbly for generating electricity fromkinetic

ener gy ofwe aovi7esgef |l uid fl ow, the turbine assenbly conpCraiA?gi1/001341

an el ongated casing defining a fluid channel through which the fluid flow
is 20 allowed to travel; an inlet having an effective cross-sectional
area for receiving the fluid flowinto the fluid channel, the inlet being
further configured for directing the f3uid flowinto said fluid channel;

an outlet having an effective cross-sectional area for releasing the fluid
flow out 25 Hemeoe} imelight wf the bfomermbntidried, theré éd alresiedofop ani impoomved sisterat r eam

of the inlet alang t fJuid channel ; a,main rotor contained within the
Casi ng. MR eV ade g deRian AT EPrapcnster. Wi DEcApIS FRoTerpamerincAt st ©
outlet, rhipfnizBisBriedfAhe BRIr8Mehfritidadtor affpesBe. Wi th respect to the casing
via a pivoting conponent, the main rotor having a cl osed-|oop 30

arrangenent provided with a plurality of rotor vanes each defining a

nei ghboug, idrtfyp. F ot or passage, t he cl osed-1 oop rotor passages
of t%e Rubha o(ilzﬁéﬁ-fbé "an effective cross-sectional area through which

the fluid flowis allowed to pass, the main rotor being rotatably driven
via the passage of fluid flow throygh.its closed-|Ioop arrangenent, .and the
cl osed- | oop j%ﬁéﬁ’é%%ﬁlﬂ %Bﬁeﬁﬁnt_f 'UY?’#*&" B %Prodﬂﬂsee@ sY%PR\'NﬁH&T &'r@eapff?tﬁrced
r ot at i ongHsigiPXIRITBSpbRerts Ssdtishié sl sbhB 6t Pid hbo\e-eRfBridEndBisariPisqhus aRd

a main generator belng operatively connectable to the main rotor and being

dri ven Hinpsovestentiayer othes aelatedasysters and/or mathads knawny imtheaprioreartdisetci ty,
w it JaPGeTEhR ekl B8RSR RO MIThan I vERE vt D) R0 T &
vortex region defined by the forced 10 rotational novenment of the fluid
flow exiting I|t1 g%cgrﬁgrqoé cv)vtrththe present invention, the above object is achieved, as will
be easily understood, with a turbine assembly, such as the one briefly described
herein, and such as the one exemplified in the accompanying drawings.
15 , _
More particularly, and according to the present invention, there is provided a
turbine assembly for generating electricity from kinetic energy of a moving fluid flow,
- the turbine assembly comprising:
an elongated casing defining a fluid channel through which the fluid flow is
20 allowed to travel; | .

an inlet having an effective cross-sectional area for receiving the fluid flow into
the fluid channei, the inlet being further configured for directing the fluid flow into said
fluid channel; '

an outlet having an effective cross-sectional area for releasing the fluid flow out

25 from the fluid channel, the outlet being positioned downstream of the inlet along the
ﬂUid channel;

a main rotor contained within the casing and intersecting the fluid channel,
between the inlet and the outlet, the main rotor being rotatably moveable with respect
to the casing via a pivotin'g‘ component, the main rotor having a closed-loop

30 arrangement provided with a plurality of rotor vanes each defining a neighbouring



Such a turbine assenbly configuration is particularly advantageous in that
It is capable of generating high |evels of revolutions per mnute (rpn) to
t he mai n wot2er2/q7a3d in turn, high levels of rpmto the marmcAgen@oai4or) even
with very | ow speeds of fluid 15 flow entering the assenbly. This is due
nanely to the casing which enabl es to advant ageously gui de and accel erate
the fluid flow through a confined fluid channel, as well as to the
particul ar cl osed-|oop arrangenent of 4he main rotor which further confines
the fluid channel” though a specific and optimal fluid path. The fact that

the mai rclosgdabop Fotor passayd, Yhe dlosadifsbpt :@td?epa@sagést bltheanaina@tdrrovigingai n
generator is al so 20 advant ageous accordin present invention

because &h€ %W@a@@%ﬁ'ﬁ%’ﬂo@éba{ﬁa ﬁhf‘ipg*b‘f"h'ﬁhghﬁﬁlp!ﬁ’ ﬁQW(ﬁ allowed te,passi heo an

i ncr eas % BBt es
into anerﬁnig Pfggﬁs'e Hté b(}? &rg{e@?pé@l‘é&?? g%%%fqguédngmlt\b@n P [ Ul %Ibﬁﬂc:w when
conpar echmgmmtlmqaﬂ'mclbi;m hnppcarrartgamenhbblngyfattbe!scamfgbremfdn impadimg gi ven
fluid flo ver i ven to, th resent |nv ntion, the
L os8a 1 Stred iRl el Fiant e AEHAN Sftind raMTnR A Bith AR 1oy
configured fer maifpgeherorabéing ‘-‘(ﬁiérét%ﬁjt COREIctabRY @6TRRé rhdin roforfnd Be‘nbow as
it exits fromthe nain rqtor, a vortex _ or "wake

driven by a rotation of said main rotor, in order to generate electricity, the main

generator being contained within the casing and being positioned within said casing

via a supporting component so as to be placed in a vortex region defined by the forced

10  rotational movement of the fluid flow exiting the main rotor.

Such a turbine assembly configuration is particularly advantageous in that it is
capable of generating high levels of revolutions per minute (rpm) to the main rotor (and
in turn, high levels of rpm to the main generator) even with very low speeds of fluid

15 flow entering the assembly. This is due namely to the casing which enables to
advantageously guide and accelerate the fluid flow through a confined fluid channel,
as well as to the particular closed-loop arrangement of the main rotor which further
confines the fluid channel though a specific and optimal fluid path. The fact that the
main rotor is preferably intended to be directly coupled to the main generator is also

20 advantageous according to the present invention because an increased rpm capability
for the main rotor translates into an increased rpm capability for the main generator,
and in turn, translates into an increased output of electricity for a same given fluid flow,
when compared to what is possible by conventional systems with such a same given
fluid flow. Moreover, given that according to the present invention, the closed-loop

25 arrangement of the main rotor is preferably further configured for imparting a forced
rotational movement to the fluid flow as it exits from the main rotor, a vortex or "wake"
region is created downstream of the main rotor, within the casing, where the generator
is advantageously positioned therealong so as to also minimally interfere with the
exiting fluid flow, given that forces and speeds of such rotational fluid flows are

30 greater/strqnger away from the longitudinal axis of the fluid channel (i.e. radially



region is created downstream of the main rotor, within the casing, where
the generator is advantageously positioned therealong so as to al so

m ni mal | yworroeva7esee wi th the exiting fluid flow, given rhatcaAorioess4and
speeds of such rotational fluid flows are 30 greater/stronger away fromthe
| ongi tudi nal axis of the fluid channel (i.e. radially WO

2012/ 075566PCT/ CA2011/ 001341 outward). Furthernore, in addition to having
an increased rpm out put when conpared 50 conventional systens for the
reasons nentioned earlier, the fact of having all of the conmponents (ex.

rotor, gsut¢art)oFurtifdriore, o ddaﬁuonrtemtngsefﬁtnemaeeatrpmwpw Wﬂi?emcél’ﬁpal%alﬁe
casing is al so advantageous in that it enables for g?f perform n y et

very 5 clorgeaventional ﬁYﬁ?ﬁmétfPrethérre?%Q% mentigned garijer, m@efﬁ havingathp

sever al i es.
The turb?gneé&;{sa,egen‘g%% accbggﬁ a'%thr?ggﬁgggg?}now %‘*@r@’@@ﬁm le

i nvent i osamacabiegds raismgadvan’nag&mar inathabft enableisrfer aslaghmerfeamnghqeteveﬂye
array of turbine 10 assenblies js preferably r in elevati on
espiet SR e G Al urbihel hsgethe, theishy” SlafsBming sevel o the
Accor di ngrawbayied assvelated with ReAvertionaitarbeagsdimbigyent i on, there is al so
provided a kit with correspondi ng conponents for assenbling and/or

instal ling the above-15 nentioned turbine assenbly. According to yet

anot her aspecjneOfliRé a@é@rﬁﬁg Kcﬁﬁ%'t&a rbfafe és?’ﬁ? 8@ éﬂ"ébgrftﬁggerafgb of

conponents for 1nterchangl nts of
20Accor dé¢ary beoagrangeacdhdn han amsqyeof tmlb:rtehassemblmt wmmentheoarrayhefr eurbineal so

Chovi? oo lHIE 1 Rrat a5 Reand y eVl wi osREel 3 a BCRG SyBRos M mredas pect

of the w@ﬁ@]tsuﬁwegﬁmaam_there I's al so provi ded 25 a nmet hod of assenbling
conponents of the above-nentioned kit and/or set.

According to yet another aspect of the present invention, there is also provided
a kit with corresponding components for assembling and/or installing the above-
15  mentioned turbine assembly. ‘

According to yet another aspect of the present invention, there is allnso provided
a set of components for interchanging with components of the above-mentioned kit.

20 According fo yet another aspect of the present invention, there is also provided

a method of assembling, installing and/or operating the above-mentioned turbine
assembly. ”

‘ According to yet another aspect of the present invention, there is also provided
25 amethod of assembhng components of the above-mentioned kit and/or set.

According to yet another aspect of the present invention, there is also provided
a nefwork (ex. power grid) being provided with the above-mentioned turbine assembly.



According to yet another aspect of the present invention, there is also
provi ded a network (ex. power grid) being provided with the above-nenti oned
t ur bi ne aseeantloysse6 WD 2012/ 075566PCT/ CA2011/ 001341 6 AcecmrdiArglitooidset

anot her aspect of the present invention, there is also provided electricity
generated with the above-nentioned turbine assenbly and/or network. The

obj ects, advantages and ot her features of the present invention wll 5
becone nore apparent upon reading of t@e follow ng non-restrictive
description of preferred embodi ments thereof, given for the purpose of

exenpl i fi cat igofdMy to yettéhdwér%rsaaeﬁfttﬁetpr&emmeﬁﬁéwItﬁaredé%mdﬂsr%wcﬁal ef
description of the draw n IS a perspective view of a

t ur bi ne ¢legtEgBi sermfef@dwﬂgthe@bng@pn@@ tt@hﬁ@cﬁsrsemblycﬁnqlcprenqsweé‘e nt

invention. Figure 2 is a side elevational view of what is shown in Figure
1. Figure 3 is a cross-sectional view of the turbine assenbly taken
al ong |ine ofThei gbjeetsz ad?\ragrta@szland alheerféatuw ofi they pfesenip dmvention OMIIV\hat

i gurte. 204 Aiorg dipaiefiolgony reding o it loing SOBBHACING dguIRgoD.of
25Fi gur epréfdrfedaBmbBaimdtits IRELF, Vaiverl & the Plipbsé Sof SERMplifiatidridbhR, witht he

t ur bi ne
reference to the accompanying drawings.

Brief description of the drawings:
10 |

- Figure 1 is a perspective view of a turbine assembly according to a preferred
embodiment of the present invention.

Figure 2 is a side elevational view of what is shown in Figure 1.
15 | |

Figure 3 is a cross-sectional view of the turbine assembly taken along line 1I-lil
of Figure 2.

‘ Figure 4 is an enlarged view of a portion of what is shown in Figure 3.

20 |

Figure § is a front plan view of what is shown in Figure 2.

Figure 6 is a rear plan view of what is shown in Figure 2.

25 Figure 7 is another perspective view of what is shown in Figure 1, the turbine

assembly being shown with its casing having been removed so as to better illustrate
internal components of the turbine assembly.

Figure 8 is a side elevational view of what is shown in Figure 7.
30



assenbly being showmn with its casing having been renoved so as to better
Illustrate internal conponents of the turbine assenbly. Figure 8 is a side
el evat i onab 20i2em5%6 what is shown in Figure 7. WO PCT/CA2011/001341

2012/ 075566PCT/ CA2011/ 001341 7 Figure 9 is a cross-sectional view of
the turbine assenbly taken along line I X-I1 X of Figure 8. Figure 10 is a
front plan view of what is shown in Figure 8. Figure 11 is a rear plan view
of what is shown in Figure 8. Figure 12 is a perspective view of
the casing shown in Figure 1, the casing being shown cooperating

schemat i cal | Figire!d is dherobsBeconadvieandf the anbimenssbmbly thRed aRINgINedX-1X
enbodi rre&t _of tﬁe present invention. Figure 13 is a side elevational view
of the ¢ sﬁ'ﬂ'ﬁ'e own in. Figure 12. Figure 14 is a front plan view of what
is showmn in Figure 13. 15 Figure 15 is a rear perspective view of the
entrance cone shown in Figure 1. Figure 16 is a rear plan view of what is
shown i n Fi guriguresl0 is@Frentipéantview of what issshowadn iFiguré 8vi ew of the entrance
coneéaken along line XVII- XVIl of Figure 16. Figure 18 is a
perspective view of a deflector according to a preferred enbodi nent of the

present inverfigure,11tisa réaf praatview bEwhat is Bhown dpPigare8i ng with a
Figure 12 is a perspective view of the casing shown in Figure'1, the casing
being shown cooperating schematically with a heating component according to a
10  preferred embodiment of the present invention.

Figure 13 i_s a side elevational view of the casing shown in-Figure 12.

Figure 14 is a front plan view of what is shown in Figure 13.

15
Figure 15 is a rear perspective view of the entrance cone shown in Figure 1.
Figure 16 is a rear plan view of what is shown in Figure 15.

20 Figure 17 is a cross-sectional view of the enfrance cone taken along line XVII-

XVII of Figure 16.

Figure 18 is a perspective view of a deflector according to a preferred
embodiment of the present invention, the deflector being shown cooperating with a

25  control device and/or heating component according to a preferred embodiment of the
present invention. |

Figure 19 is a front plan view of the deflector is shown in Figure 18.



25 control device and/or heating conmponent according to a preferred

enbodi nent of the present invention. Figure 19 is a front plan view of the
def | ect orwo0809#%6i N Fi gure 18. WD 2012/ 075566PCT/ CA2@CT/(20840181

Figure 20 is a.cross-sectional view of the deflector taken along |ine XX-XX
of Figure 19. Figure 21 is a side elevational view of what is shown in

Figure 19. Figure 22 is a perspective view of a deflector according to
anot her preferred enbodi nent of the pr&sent invention. Figure 23 is a front
pl an view of what is shown in Figure 22. Figure 24 is a

cross-sect i orfigurei 200isoh crdes-sketibralt view tofkive deflector taken alothg/lingXDXX-XK ¢fi gur e
23. Fi g;%ie 25 1s a side elevational view of what is shown in Figure 23.

Fi gure OY€ Y-perspective view of a deflector according to yet another
preferred enbodi nent of the present invention. Figure 27 is a front plan
view of what is shown in Figure 26. Figure 28 is a cross-sectional view of
t he defl ect orFiguree] ialamide elemationdl/view-of xabdt is shewrFindrigere2ta.

5
Figure 22 is a perspective view of a deflector according to another preferred
embodiment of the present invention.

Figure 23 is a front plan view of what is shown in Figure 22.
10 |

Figure 24 is a cross-sectional view of the deflector taken along line XXIV-XXIV
of Figure 23. |

Figure 25 is a side elevational view of what is shown in Figure 23.
15 | |
Figure 26 is a perspective view of a deflector according to yet another preferred
embodiment of the present invention. '

Figure 27 is a front plan view of what is shown in Figure 26.
20 ,
Figure 28 is a cross-sectional view of the deflector taken along line XXVIil-
XXVl of Figure 27. '

Figure 29 is a side elevational view of what is shown in Figure 28.
25 | |
Figure 30 is a rear perspective view of the first rotor (i.e. "complementary rotor")
of the turbine assembly shown in Figure 1.

Figure 31 is a front perspective view of what is shown in Figure 30.
30



Figure 29 is a side elevational view of what is shown in Figure 28.

Figure 30 is a rear perspective view of the first rotor (i.e.

"conpl enmewbanz/a7sdeer ") of the turbine assenbly shown i nPET@azel1loo1#Higure 31
is a front perspective view of what is shown in Figure 30. 9 Figure 32 is
a rear plan view of what is shown in Figure 30. Figure 33 is a side

el evational view of what is shown in Figure 32. 5Figure 34 is an enl arged
view of a portion of what is shown in gigure 33. Figure 35 is a top plan

view of what is shown in Figure 32. Figure 36 is a
cross-sect i onrduriizevs @fredr Pan vieWlofbhatheshéWw®in kighena@l ong |ine 10
XXXVI - XXXVI  of ™ Fi gure 35. Figure 37 is a front. perspective view of

the second rotor (i.e. "main rotor") of the turbine assenbly shown in

Filgure L 1Bt 8538 ol iadieletorRP USRS isdiilntth P 325 shown in Fi gure

37.- Figure 3 Ss'arear p VI ew o own in"krgure 37. Figure 40
Is a side elevational view of what is shown in Figure 39. 20

5 Figure 34 is an enlarged view of a portion of what is shown in Figure 33.
Figure 35 is a top plan view of what is shown in Figure 32.

Figure 36 is a cross-sectional view of a portion of. the rotor taken along line
10 XXXVI-XXXVI of Figure 35.

Figure 37 is a front perspective view of the second rotor (i.e. "main rotor") of the
turbine assembly shown in Figure 1.

15 . Figure 38 is a rear perspective view of what is shown in Figure 37.
FigUre 39 is a rear plan view of what is shown in Figure 37.

Figure 40is a side elevational view of what is shown in Figure 39.

20
Figure 41 is another side elevational view of what is shown in Figure 39.
Figure 42 is an enlarged view of a portion of what is shown in Figure 41.
25 Figure 43 is a top plan view of what is shown in Figure 39.

Figure 44 is a cross-sectional view of a portion of the rotor taken along line
XLIV-XLIV of Figure 43. |



Figure 41 is another side elevational view of what is showm in Figure 39.
Figure 42 is an enlarged view of a portion of what is shown in Figure 41.
25Fi gur e W8 2r/@5366p pl an view of what is shown in Fi guP€TRA2011/001341Fi gur e
44 is a cross-sectional view of a portion of the rotor taken along |ine
XLIV-XLIV of Figure 43. WD 2012/ 075566PCT/ CA2011/ 001341 10 Fi gure 45
Is a front perspective view of a rotor according to yet another preferred
enbodi ment of the present invention. Rogure 46 is a rear perspective view
of what is shown in Figure 45. 5 Figure 47 is a rear plan view of what is

shown in Fi gwiguré>S45 s Oalrforft SperSpéctive dfie®! 6 Al raiBRlackbrdg to Wektaricthérhown
in Figure 47. 10Figure 49 is another side elevational view of what is shown
i n Fi gurirefgrredmerbediment pktha presandinyeatien-ew of a portion of what is shown
in Figure 49. Figure 51 is a top plan view of what is showmn in Figure 47.
15 Figure 52 is a cross-sectional view of a portion of the rotor taken
al ong | i ne LIRigure 46fis Birgar perspective view of what is shown in Figure 45.

5
Figure 47 is a rear plan view of what is shown in Figure 45,
Figure 48 is a side elevational view of what is shown in Figure 47.
10 Figure 48 is another side elevational view of what is shown in Figure 47.
Figure 50 is an enlarged view of a portion of what is shown in Figure 49.
Figure 51 is a top plan view of what is shown in Figure 47.

15

Figure 52 is a cross-sectional view of a portion of the rotor taken along line Lil-
Lil of Figure 52.

Figure 53 is a perspective view of the rotatable shaft of the turbine assembly
20 shown in Figure 1.

Figure 54 is a side elevational view of what is shown in Figure 53.

Figure 55 is a front perspective view of a first supporting component of the
25 turbine assembly shown in Figure 1.

Figure 56 is a front plan view of what is shown in Figure 55.

Figure 57 is a top plan view of what is shown in Figure 56.
30



Figure 53 is a perspective view of the rotatable shaft of the turbine
assenbly 20 shown in Figure 1. Figure 54 is a side elevational view of what
i s shown WO 2bi2as3653. Figure 55 is a front perapectiionessvi ew of
a first supporting conponent of the 25 turbine assenbly shown in Figure 1.
Figure 56 is a front plan view of what is shown in Figure 55. Figure 57 is
a top plan view of what is showmn in Figure 56. 11 Figure 58 is a side

el evational view of what is shown in Ri1gure 56. Figure 59 is a
cross-sectional view of a portion of the supporting conponent taken al ong

l'ine LI X-LI XRigurkissus @ side elevational tie@lataviRR i ﬁ@ﬁiﬁ&ﬁ?mrsmeciive view of a
second supporting conponent (i.e. "shaft support) of the turbine assenbly

shown in Figure 1. Figure 61 is a front plan view of what is shown in

Figure 60. 1Q;/ki i | ) Vi : ' e ' 61.
Foure 63 i s OUB TIPS arfeSecdtindl 8w ol piiot Bt s s it Bofpihért
15Fi gur etaken along lioe d4X-LE of Figned 58.i ew of a portion of the supporting
conpgnent :

Figure 60 is a rear perspective view of a second supporting component (i.e.
"shaft support") of the turbine assembly shown in Figure 1.

Figure 61 is a front plan view of what is shown in Figure 60.
10 '
Figure 62 is a top plan view of what is shown in Figure 61.

Figure 63 is a side elevational view of what is shown in Figure 61.

15 Figure 64 is a cross-sectional view of a portion of the supporting component
‘taken along line LXIV-LXIV of Figure 65.

Figure 65 is a perspective view of a third supporting component (i.e. "generator
support”) of the turbine assembly shown in Figure 1.
20

Figure 66 is a front plan view of what is shown in Figure 65.
Figure 67 is a top ptan view of what is shown in Figure 66.

25 Figure 68 is a cross-sectional view of the supporting component taken along
line LXVINI-LXVIII of Figure 66.

Figure 69 is a cross-sectional view of a portion of the supporting component‘
taken along line LXIX-LXIX of Figure 66.
30 '



taken along line LXIV-LXIV of Figure 65. Figure 65 is a perspective
view of a third supporting conponent (i.e. "generator support”) of the

t ur bi ne aseentdoysmhown in Figure 1. 20 Figure 66 is a framcazbamwovisew of
what is shown in Figure 65. Figure 67 is a top plan view of what is shown
in Figure 66. 25Figure 68 is a cross-sectional view of the supporting
conponent taken along line D01111-LXVIII of Figure 66. Figure 69 is a
cross-sectional view of a portion of t#2 supporting conponent taken al ong
line LXI X-LXI X of Figure 66. WD 2012/ 075566PCT/ CA2011/001341 12

Figure 70 is Rigyrer 3peist avperspetivel viewe @3 i dbaphsguongstnedt dfhthet wirbinae
assenbly shown in Fi ul_|_:,_e 1. Figure 71 is a side elevational view of what is
shown i nasisieﬂlpr“éswn% igure 1.rj gure 72 is a cross-sectional view of the
coupling conmponent taken along line L. XXII-LXXII of Figure 71.

Figure 73 is a perspective view of a sleeve according to a preferred 10
ermbodi nent offFigure 7drie aside elevatinnabwiew of what is shown in Figure 70.

5
Figure 72 is a cross-sectional view of the coupling component taken along line
LXXN-LXXII of Figure 71.

Figure 73 is a perspective view of a sleeve according to a preferred
10 embodiment of the present invention.

Figure 74 is a side elevational view of what is shown in Figure 73.

Figure 75 is a top plan view of what is shown in Figure 74.

15
Figure 76 is a perspective view of a sleeve according to another preferred
embodiment of the present invention.
Figure 77 is a side elevational view of what is shown in Figure 76.
20
Figure 78 is a top plan view of what is shown in Figure 77.
Figure 79 is a perspective view of a spacer according to a preferred
‘embodiment of the present invention.
25

Figure 80 is a front plan view of what is shown in Figure 79.

- Figure 81 is a side elevational view of what is shown in Figure 80.



Figure 74 is a side elevational view of what is shown in Figure 73. Figure
75 is a top plan view of what is shown in Figure 74. Figure 76 is a
per spect iwe 201200536 a sl eeve according to anot her prefeprcedsanbadizent of
the present invention. Figure 77 is a side elevational view of what is
shown in Figure 76. Figure 78 is a top plan view of what is shown in Figure
77. Figure 79 is a perspective view of a spacer according to a
preferred enbodi nent of the present inpgention. Figure 80 is a front plan
view of what is shown in Figure 79. Figure 81 is a side elevational view of
what is Sh.owﬁig'upe FauLe 48 ersp@&&o%v@@ﬁ%%%%&éld@%l&élal?referred
Figure 82 is perspective view of a screen according to a preferred

enbodi membaoaiméenteof fhe peasent inventianon. Figure 83 is a front plan view
of what is shown in Figure 82, the screen being 5 shown provided
schematically with an ani mal -deterring nechani smaccording to a preferred
enbodi ment  ofiguRé 8Brissefénti plse viewoof what is shogur ie Figuies82; the rsepaen baig vi ew

of a screen bracket according tq a prefer enbodi nent. of _t he .pnresent
i nveft i Ghown g@wsie%scﬂ‘@n@ttcaﬁv pithna iwaﬁ%ﬁwgi gnegﬁ iﬂcqara-ﬁsiﬁ’g%
Figure ' lﬁﬁm i ' tidnhe screen bracket taken along line
LXXXVI _%ﬁ?&i’@?eﬁé |g§ﬁ€6f§§eate|8\gén§h§v 7lis an enl arged view of a portion of
what is shown in Figure 86. Figure 88 is a perspective view of a

turbi ne asse’r‘%&ée HeR' S ip%?s&e%ti@@%e@f%f B &€& BrhckBPaLLdrNg R a hsreRbgSeNt

i nvention.
embodiment of the present invention.

10
Figure 85 is a top plan view of what is shown in Figure 84.
Figure 86 is a cross-sectional view of the screen bracket taken along line
LXXXVI- LXXXVI of Figure 85.
15
Figure 87 is an enlarged view of a portion of what is shown in Figure 86.
Figure 88 is a perspective view of a turbine assembly according to another
preferred embodiment of the present invention.
20

Figure 89 is a perspective view of a longitudinal cross-sectional cut-away of the
turbine assembly shown in Figure 88.

Figure 90 is a perspective view of the intake nozzle of the turbine assembly
25 shown in Figure 88. |

Figure 91 is a perspective view of a bracket for an entrance cone of a turbine
assembly according to a preferred embodiment of the present invention.



Figure 89 is a perspective view of a |ongitudinal cross-sectional cut-away

of the turbine assenbly shown in Figure 88. Figure 90 is a

per spect iwe 201220536 t he i nt ake nozzl e of the turbine aseemtdazofmosiaown in
Fi gure 88. Figure 91 is a perspective view of a bracket for an
entrance cone of a turbine assenbly according to a preferred enbodi nent of
the present invention. WD 2012/075566PCT/ CA2011/001341 14 Fi gure 92
is a perspective view of a rotor acconding to yet another preferred

enbodi nent of the present invention. ' Figure 93 is a perspective
view of a " OFil $'09Vis 4 Peldplebtive ViRWObr Bcrbﬁ?_a%@@@mgy fWyét anothepprsferredd
enbodi nent o the present I nvention. Figure 94 is a perspective view

of a rotembasiireentofdhe prasentinventionor ef erred enbodi ment of the present
invention. 10Figure 95 is a perspective view, of a rotatable shaft
according to another preferred enmbodi ment of the present invention.

Fi gure 96 i sFRyupensieatperspectivawielv of Statargrovided withitbrosgh-hatescactiondjng o
anot her preferred enbodi ment. of the Present i nvention. 15 Figure 97 is an
expl 8dedo garreteaed;amabadimantef the pressnt BVeRYaD- ¢ ur bi ne assenbly shown in

Figure 88, according to a preferred enbodi nent of the present invention.

Figure 94 is a perspective View of a rotor sleeve according to a preferred

embodiment of the present invention. |

10 Figure 95 is a perspective view of a rotatable shaft according to another
| preferred embodiment of the present invention.

Figure 96 is a perspective view of a supporting component according to another
preferred embodiment of the present invention.
15
Figure 97 is an exploded perspective view of a pivot of the turbine assembly
shown in Figure 88, according to a preferred embodiment of the present invention.

Figure 98 is a perspective view of a turbine assembly. provided with an
20 externally mounted tubing for channeling a fluid flow according to a preferred
embodiment of the present invention.

Figure 99 a perspective view of a longitudinal cross-sectional cut-away of what
is shown in Figure 98. |
25
Figure 100 is a perspective view of a fan for use with the externally mounted
tubing of Figure 98, according to a preferred embodiment of the present invention.

Figure 101 is a perspective view of a conceptual installation of an array of
30 turbine assemblies according to a preferred embodiment of the present invention.



Figure 98 is a perspective view of a turbine assenbly provided with an 20
externally nounted tubing for channeling a fluid flow according to a

pr ef er r edworntbdi7asgsnt of the present invention. Fi gerce/(920ua/00exs$pect i ve
view of a |ongitudinal cross-sectional cut-away of what is shown in Figure
98. 25 Figure 100 is a perspective view of a fan for use with the
externally nounted tubing of Figure 98, according to a preferred enbodi nent
of the present invention. 15 Figure 102 is a perspective view of a
turbi ne assenbly provided with a system of shutters being shown in a closed
configuration according to a preferred enbodi nent of the present invention.
5 Figure 103 is another perspective view of what is shown in Figure
102, the sysFigureofl02iniatnerspeastiveyiemoof & tushine; assambiynprovided; withea system

cecond Sbahiters beipgstoun h R s orfduRBF aEB gl ApEtérfis SbodinRe
assenbl yf teomedemtdnyentionpr ef erred enbodi nent of the present invention.

Figure 105 is a side elevational view of what is shown in Figure 104.
15Fi aure 106 is a cross-sectional view taken along line CVI-CVI of what is

shown in Fi gpfspird 493 Redritthéidpsiepectivatvien oFf wRitekesicuh mTPRftireerms teé the

I nventi on:
system of shutters being now shown in an intermediate open configuration.

Figufe 104 is a perspective view of first and second coaxially mounted rotatable
10 shafts to be used with a turbine assembly according to a preferred embodiment of the
present invention.

Figure 105 is a side elevational view of what is shown in Figure 104.

15 Figure 106 is a cross-sectional view taken along line CVI-CVI of what is shown
in Figure 105.

Detailed description of preferred embodiments of the invention:

20 In the following description, the same numerical references refer to similar
elements. The embodiments, geometrical configurations, materials mentioned and/or
dimensions shown in the figures or described in the present description are preferred
embodiments Onl_y, given for exemplification purposes only.

25 Moreover, although the present invention was primarily designed for generating
electrical energy (i.e. "electricity") from the kinetic energy or force of a moving fluid
flow, via at least one generator, it may be used for other types of purposes and with
other types of objects, and in other fields, as apparent to a person skilled in the art. For
this reason, expressions such as "electrical”, "electricity”, "generator”, etc., used herein

30  should not be taken as to limit the scope of the present invention and includes all other



20In the foll owi ng description, the same nunerical references refer to
simlar elenents. The enbodi nents, geonetrical configurations, materials
ment i onedwardi2on7szbmensi ons shown in the figures or desecrhadoiwoiie
present description are preferred enbodi nents only, given for
exenplification purposes only. 25Moreover, although the present invention
was primarily designed for generating electrical energy (i.e.

"electricity") fromthe kinetic energyéor force of a noving fluid flow, via
at | east one generator, it nay be used for other types of purposes and with

other t mﬁétcﬁfobzé&%@eldefmtﬂ WhightRé présendlfveAfork BOAE Bt used anmmaywe

skllled hi's reason, expressions such as "electrical
PBas to

" el ect r iuselulIndeess ribmay e’ aprreeiated ihati thecpresenttystam godidn for X@mplg

limt th t n [ I

2012/ 075888 RpRiratY oBidRiita, PR R e, E) RSy kiretbRnerdr e
present forgefita moviagfluitl flew uwitil oamithoetya berrespeinding transmigsion system (% :
appreci ated that the resent Séﬁ:& em coul d, for exanple, be used for
genePat M‘ﬁj‘mlﬁl&ﬁf Hﬂ!‘ rpigalon\sYeteR). €6 que, etc.) fromthe kinetic energy or

force of a noving fluid flow, with or without a correspondi ng transm ssi on
system (ex. 5 planetary gear transm ssion systen), etc. Nor e Quer in
the context MoremrpnébenonﬂeMﬁhe eresenhiaventiane i expessiong "istation”, kit -

" devi ce' "Sﬁ\é'g s% i s%%%%d a,{ﬂdﬂq{mt“ Mgt ‘?’e'Laé alif 'o‘che?%q%%lé?ﬁ Qfé?re@gan al ent

expr essi word €reo nown’in the a
i nter chmﬁﬁbcbqnpcamdwwanp&mmf krown jre trepartswilll bee dised mﬂeecrmngeamw es

cari o-apgaront g A-beroqR et 2ine oty i opBlast ARp" o T ont Mylay o
B b %ﬁ%@exaﬁﬂ@“’e‘ﬂy”“t'ﬁf*n‘“’“‘fé“" st o
"rol ", "sater), Yjquidnefigy", etcs ob):e"gwde Vdirgeh't ""channedw "coed@ct" &gonfiggsed” |
"vel oci t'%oﬁstnctp t‘ﬁ}n'n% ac%%férate etc.; ¢) "turn”, "pivot", "rotate”, "roll", etc.; d) "energy”,
"force”, "movement”, “flow"; etc; e) “speed’, "velocity", “rotation”, etc.; f)
15 “arrangement", "array", etc.; as well as for any other mutually equivalent or related
expressions, pertaining to the aforementioned expressions and/or to any other
structural and/or functional aspects of the present invention, as also apparent to a

~ person skilled in the art.

Furthermore, in the context of the present description, it will be considered that

20 expressions such as "connected" and "connectable”, or "mounted” and "mountable”,

may be interchangeable, in that the present invention also relates to a kit with

corresponding components for assembling a resulting fully-assembled and fully-
operational turbine assembly.

In addition, although the preferred embodiment of the present invention as

25 illustrated in the accompanying drawings may comprise various components, and
although the preferred embodiment of the turbine assembly as shown consists of
certain geometrical configurations as explained and illustrated herein, not all of these
components and geometries are essential to the invention and thus should not be



15 "arrangenent", "array", etc.; as well as for any other nutually

equi val ent or related expressions, pertaining to the aforenenti oned

expr essi oNe 2aredl76866t 0 any ot her structural and/or functipomadAzegpectss of the
present invention, as also apparent to a person skilled in the art.
Furthernore, in the context of the present description, it will be

consi dered that 20 expressions such as "connected" and "connectabl e", or
"mount ed” and "nountabl e", may be interchangeable, in that the present
invention also relates to a kit with correspondi ng conponents for
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person skilled in the art, that other suitable conpohents and cooperation
t her ei nbat. witheut departing fram thelseope of thelinventieo.ret ri cal confi gurations my be
used for the turbine assenbly and 5 correspondi ng conponents according to
the present invention, as will be briefly explained hereinafter and as can
be easi |hist of aunmichleréérreormebyorasoaésantmkbéﬁ@ohﬂingh%e&érted \&bt_ri@lgﬁénts
dep i ng ftr S scoge of .the invention Li st of nunerica
r ef erendiustE A : A ng preferred conmponents 10

| | lustrated in the acconpanying drawi ngs: 1.turbine assenbly. (or sinply

"assenbly") 3.fluid flow
1. turbine assembly. (or simply "assembly”)

3. fluid flow
3a. low-velocity (or "inner”) fluid flow -
15  3b. high-velocity (or "outer") fluid flow
casing
fluid channel
. inlet
11.  outlet
20 13.  main rotor

13b. complementary rotor
15.  pivoting component
17.  closed-loop arrangement
19.. rotor vane
25 19a. inner rotor vane
19b. outer rotor vane
21.  rotorpassage
21a. inner rotor passage
21b. outer rotor passage
30 23.  main generator



3a.lowvelocity (or "inner) fluid flow 153b. high-velocity (or "outer')
fluid flow 5.casing 7.fluid channel 9.inlet 11.outlet 2013.nmain rotor 13b.
conpl emenwvaryizwosss 15. pivoting conmponent 17. cl osed- | oepTarAzangemamnt
19.rotor vane 2519a. inner rotor vane 19b. outer rotor vane 21.rotor

passage 2la. inner rotor passage 21b. outer rotor
passage 3023. nmin generator

18
23b. electromagnetic generator
23c. starter motor |
25. supporting component
25a. first supporting component
5 25b. second supporting component (ex. "shaft support”)

25¢. third supporting component (ex. “generator support")
27. vortex region
29. inner ring (of main rotor 13)
31.  outer ring (of main rotor 13)
10 33, median wall (of main rotor 13)
35. outer wall (of main rotor 13)
37. control device
39. heating component
. 41.  hub (of rotor 13)
15 43.  through-holes (of hub 41)
45. rotatable shaft
45a. first distal section (of rotatable shaft 45)
45b. second distal section (of rotatable shaft 45)
45c. middle section (of rotatable shaft 45)
20 47. shutter
49. deflector
51. deflector vane
53. orifice (of deflector 49)
55. leading edge (of deflector vane 51)
25 57. departing edge (of deflector vane 51)
59. longitudinal axis (of fluid channel 7)
61. input shaft (of generator 23)
63. coupling component
65. flexible component (of coupling component 63)
30 67. central housing (for generator 23)



18 23b.

conponent 25a.

(ex.

el ectromagneti c generator 23c.

starter

first supporting conponent 525b.
"shaWo 281ppp68366" ) 25cC.

nmot or 25. supporting
second supporting conponent

third supporting conponent (@xT/CAgenansi4or

support™) 27.vortex region 29.inner ring (of main rotor 13) 31.outer ring
(of main rotor

mai n

10

15

20

25

30

69.
71.
73.
75.

75a.
75b.

77.
79.
81.
83.
85.

87.

89.
91.
93.
95.
97.
99.

101.
103.
105.
107.
109.

13) 1033. nedi an wal |
rotor 13) 37.control

support arm (of supporting component 25)

sleeve

intake nozzle

screen

first screen (or "inlet" screen)

second screen (or "outlet" screen)

aperture (of screen 75)
animal—detérring mechanism
entranée cone

spacer

sensor

shaft housing

bearing

axis of rotation

pivot (of casing 5)

fixed support structure

array (of turbine assemblies 1)
auto-positioning mechanism
funnel tube

screen bracket

sleeve (of rotor 13)

fan (of funnel tube 101)
bracket (of entrance cone 81)

(of main rotor 13) 35.outer wall (of

devi ce 39. %aati ng conponent 41. hub (of rotor 13)

Broadly described, the present invention, as exemplified in the accompanying
drawings, relates to a turbine assembly (1) for generating electricity from the kinetic
energy or force of a moving fluid flow (3). Because the present invention may be used
with a great variety of different applications, it can be easily understood by a person
skilled in the art that the fluid flow (3) referred to in ‘the context of the present invention
may come from a variety of different sources. For example, the fluid- flow (3) may



1543. t hrough- hol es (of hub 41) 45.rotatabl e shaft 45a. first
distal section (of rotatable shaft 45) 45b. second distal section (of

r ot at abl ewehaf2078%y 45c. mddl e section (of roratablii@wostaaft 45)
2047. shutter 49.deflector 51.deflector vane 53.orifice (of deflector 49)
55. 1 eadi ng edge (of deflector vane 51) 2557. departing edge (of deflector
vane 51) 59.longitudinal axis (of fluid channel 7) 61.input shaft (of
generator 23) 63. coupling conmponent 20 65.- fl exi bl e conponent (of
coupl i ng conmponent 63) 3067.central housing (for generator 23)

originate from wind, gas, air, an exhaust, water, another type of fluid, and/or any other
suitable type of "fluid flow" (3), as can be easily understood by a person skilled in the
art. '

5 Referring to Figures 1-11, the turbine assembly (1) comprises at least an
elongated casing (5), an inlet (8), an outlet (11), a main rotor (13), and a main
generator (23).

As can be easily understood by a person skilled in the art when referring to
10  Figures 9-14, the Casing (5) defines a fluid channel (7) through which the fluid flow (3)
is allowed to travel. The fluid channel (7) is preferably the area defined within the
casing (5). According to a preferred embodiment of the present invention, the casing
(5) is preferably cylindrical, and preferably has a length and a radius which are
multiples of about 6 inches. This advantageously simplifies the design and
15 manufacture of the overall turbine assembly (1) and its components, and further allows
for scaling up assemblies (1) of greater size. Howéver, it is worth méntioning that the
casing (5) may take on various other shapes, forms and configurations, depending on
the particular applications for which the turbine assembly (1) is intended for, and the
desired end results. Indeed, it is worth mentioning that the casing (5) is not limited
20 necessarily to a cylindrical configuration, and that various portions thereof, may have
other suitable geometrical configurations, whether square, rectang‘ular{and the like, as

can be easily understood by a person skilled in the art.

The turbine assembly (1) also comprises an inlet (9) having an effective cross-

25  sectional area for receiving the fluid flow (3) into the fluid channel (7). The inlet 9)is
further configured for directing the fluid flow (3) into the fluid channel (7). An outlet (11)

also having a respective effective cross-sectional area for releasing the fluid flow (3)

out from the fluid channel (7) is positionéd downstream of the inlet (9) along the fluid
channel (7). The inlet (9) and the outlet (11) are preferably circular, in order to be

30 complementary in shape to the preferred embodiment of the casing (5), but as



WO 2012/ 075566PCT/ CA2011/ 001341 19 69. support arm (of supporting conponent
25) 71.sleeve 73. intake nozzle 75. screen 575a. first screen (or "inlet"
screen) AsBb.20pAUSSeE screen (or "outlet' screen) 77. apePCurGa20ufoosseen 75)
79. animal -deterring nmechani sm 81. entrance cone 1083. spacer 85. sensor
87.shaft housing 89. bearing 91.axis of rotation 1593. pivot (of casing 5)

21

aforementioned, the inlet (9) and outlet (11) of the present turbine assembly (1) may

take on various other suitable shapes, forms and configurations, once again

depending on the particular applications for which the turbine assembly (1) is intended

for and the desired end results, as can also be understood by a person skilled in the
5 ar

In view of the above, and as can also be easily understood, according to a
particular embodiment of the present invention, the effective cross-sectional area of
the inlet (9) may be substantially greater than the effective cross-sectional area of the

10 main rotor (13). This advantageously can increase the speed of the fluid flow (3)
passing through the main rotor (13) with respect to the speed of the fluid flow (3)
entering the inlet (9) by creating a "funnelling" effect. An increased speed of the fluid
flow (3) passing through the main rotor (13) would in turn generate an increased
output of electricity from the main generator (23} given that, according to a preferred

15 embodiment of the present invention, the main generator (23) is intended to be directly
coupled and driven by the'main rotor (13).

As better shown in Figures 88-90, an intake nozzle (73) can also be removably
mountable onto the inlet (9). This can further increase the speed of the fluid flow (3)
20 entering the inlet (9). It is understood that a casing (5) with a larger cross-sectional
area of the inlet (9) can be used in conjunction with the intake nozzle (73) to more
effectively and further advantageously increase the speed of the fluid flow (3) entering

the inlet (9), as apparent to a person skilled in the art.

25 In a preferred embodiment, and as shown in Figure 12, the casing (5) is
provided with a heating component (39) which heats the fluid flow (3) entering and/or
passing through the casing (5), thereby increasing the fluidity and kinetic energy of the
fluid flow (3). This can allow for more energy to be extracted from the fluid flow (3) by
the main rotor (13), thereby increasing the electricity produced by the assembly (1). As

30 can be easily understood, the heating component (38) may be electrically supplied by



95.fi xed support structure 97.array (of turbine assenblies 1) 99.

aut o- posi tioni ng nechani sm 101. funnel tube 20103. screen bracket 105.

sl eeve (oWoneot20753%68) 107. fan (of funnel tube 101) 109. pomameeti/opof41
entrance cone 81) 25Broadly described, the present invention, as
exenplified in the acconpanying draw ngs, relates to a turbine assenbly (1)
for generating electricity fromthe kinetic energy or force of a noving
fluid flow (3). Because the present ird2ntion may be used with a great
variety of different applications, it can be easily understood by a person

skill ed & pottion dftle tleatricityprdduded b tieamaih gémirator ¢ZB)o? thenturbine aeB&ally of
the present inventjon 30 ma){ c,orre roma variety of different sources. For
exanpl e,(% h§0 ASuoghave @ gubstaptially Jself-sufficient” assembly. The casing (5) is also

preferably - resistant to corrosion and allows paint to be applied thereto. These
advantages can be achieved by treating the surface of the casing (5) with a material

5 and/or through the materials used to construct the casing (5). In this regard, the casing
(5) is preferably made from grade 316 stainless steel.

As better shown in Figures 1-11, 30-52 and Figure 92, the turbine assembly (1)

comprises a main rotor (13). The main rotor (13) is contained within the casing (5) and

10 intersects the fluid channel (7) which preferably runs between the inlet (9) and the
outlet (11). The main rotor (13) rotates within the casing (5) via a pivoting component

(15). In the prefemed embodiments illustrated in the accompanying drawings, the
pivoting component (15) preferably comprises a rotatable shaft (25) onto which the

main rotor (13) is removably secured in a fixed manner, so that the main rotor (13)

15 rotates with the rotatable shaft (45) within the casing (5). It is worth mentioning
however that various other suitable pivoting components (15) may be used for
ensuring that the main rotor (13) rotates within the casing (5) as a result of the fluid

flow (3) passing therethrough, depending once again on the particular applications for
which the turbine assembly (1) is intended for, and the desired end results, as

20  apparent to a person skilled in the art. As way of a mere example, the main rotor (13)
could ultimately be pivotably mounted- about a central hub extending from a
streamlined supporting component (25) being removably mounted onto the casing (5).

In the preferred embodiments illustrated in the accompanying drawings, the rotor (13)

is preferably mounted to the shaft (45) via a corresponding rotor bracket, such as the

25 one exemplified in Figure 94.' The main rotor (13) preferably has a "closed-loop
arrangement” (17), and this closed-loop arrangement (17) allows the rotor (13) to be
provided with at least one row or group of rotor vanes (19), as shown in Figure 32, for
example. Each rotor vane (19) defines a neighbouring closed-loop rotor passage (21).
These rotor passages (21) provide an effective cross-sectional area through which the

30 fluid flow (3) is allowed to pass. As can be easily understood by a person skilled in the



originate fromw nd, gas, air, an exhaust, water, another type of fluid,
and/ or any other suitable type of "fluid flow' (3), as can be easily

under st oosiolrg12z07psssson skilled in the art 5Referring toPETHA2es/001341, the
turbine assenbly (1) conprises at | east an elongated casing (5), an inlet
(9), an outlet (11), a main rotor (13), and a main generator (23). As can
be easily understood by a person skilled in the art when referring to 10

Fi gures 9-14, the casing (5) defines 83fluid channel (7) through which the
fluid flow (3) is allowed to travel. The fluid channel (7) is preferably
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fluid clhdthoat affetting The overalt prikSipleat the presentitl@find éééen@dlﬁ(gr eferably

circular, in order to be 30 conplenentary in shape to the preferred
enbodi nent of the casing (5), but as WO 2012/ 075566PCT/ CA2011/ 001341 21
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neighbouring closed-loop inner rotor passage (21a). The closed-loop inner rotor
passages (21a) of the main rotor (13) can each provide a first effective cross-sectional

20  area through which an inner portion of the fluid flow (3) is allowed to pass. Similarly,
the outer ring (31) is preferably provided with a plurality of outer rotor vanes (19b) .
each defining a neighbouring closed-loop outer rotor passage (21b), where the closed-
loop outer rotor passages (21b) provide a second effective cross-sectional area
through which an outer portion of the fluid flow (3) is allowed to pass. The outer rotor

25 vanes (19b) of the main rotor are preferably better adapted and configured for
cooperating with a high velocity fluid flow (3b), whereas the rotor vanes (19a) of said
main rotor {13) are preferably better adapted and configured for cooperating with a low.
velocity fluid flow (3a), as can be easily understood by a person skilled in the art. The
inner ring (29) is preferably delimited from the outer ring (31) via a circumferential

30 median wall (33), as better shown in Figure 32, for example.



In view of the above, and as can al so be easily understood, according to a
particul ar enbodi mnent of the present invention, the effective

cross- secwpanelo7aseea of the inlet (9) nay be substanti alPcy/@reatwrsst han t he
effective cross-sectional area of the 10 main rotor (13). This

advant ageously can increase the speed of the fluid flow (3) passing through
the main rotor (13) with respect to the speed of the fluid flow (3)
entering the inlet (9) by creating a 2#unnelling” effect. An increased
speed of the fluid flow (3) passing through the main rotor (13) would in
turn generate an increased output of electricity fromthe main generator
(23) given that, according to a preferred 15 enbodi mrent of the present

i nvention, tH&endesedylonpramangenment (1€) isnpeaierably: alse similac it shaps@pied and
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flow (3) entering the inlet (9), as apparent to a person skilled'in the
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el ectricity produced by the nai n gePerator (23) of Ehe turbine assenbly
(1), 20,02 ! Bet P HLBE S22 oS VT 9 AR oo S ™
appl i ed vanes €19a) dftthe eotodl (3)taag greferabip diffardhitiy \ddidel and/epthred t This gdhf ace
of t1r£1)e Ca(’j}isvialr'llt%gggl)JsI;/lvi otprt]lm?sen%eerroit;}c%on of the rotor (13), which will likely operate in an
environment where the velocity of the fluid flow (3) varies from the radius (r2) to the
outer radius (r{) of the rotor (13). As but one exampie, and as aforementioned, the
outer rotor vanes (19b) of the main rotor (13) can be configured for cooperating with a
high-velocity fluid flow (3b), and the inner rotor vanes (19a) of said main rotor (13) are
20  configured for cooperating with a low-velocity fluid flow (3a). Another example of such
a differently curved profile occurs where the outer rotor vanes (19b) are radially offset
with respect to inner rotor vanes (19a). Alternatively, the outer rotor vanes (19b) of the
main rotor (13) can be radially aligned with respect to inner rotor vanes (19a) of said
main rotor (13). Preferably, the main rotor (13) comprises about ten inner rotor vanes
25 (19a) and about twenty outer rotor vanes (19b). According to a preferred possibility of
the present system, at least one rotor vane (19) of the turbinelassembly (1) may be
preferably moveable with respect to its corresponding rotor (13) so as to have a
variable pitch, and said variable pitch can be adjustably controlled by a control device
(37) either within and/or outside the casing (5). Similarly to what was discussed earlier,
30 the control device (37) could be electrically supplied by a portion of the electricity



5 and/or through the materials used to construct the casing (5). In this
regard, the casing (5) is preferably made from grade 316 stainless steel.
As bett erwehorw7sss6Fi gures 1-11, 30-52 and Figure 92, tRreTiaAbieiassenbl y
(1) conprises a main rotor (13). The main rotor (13) is contained within
the casing (5) and 10 intersects the fluid channel (7) which preferably
runs between the inlet (9) and the outlet (11). The main rotor (13) rotates
within the casing (5) via a pivoting @6nponent (15). In the preferred
enbodi ments illustrated in the acconpanyi ng draw ngs, the pivoting
conponerjenéddied by ¢he infdlh \yeRerawr, %@%satormardebbneasdéﬁféufﬁo?&% ovat#ll Wibieé the
mai n rotor r%13) I's renovably secured in fi xed manner, so that the main
rotor (PB3§€ BlYy ot ates with the rotatable shaft (45) within the casi ng (5).
It is worth nentioning however that various other suitable pivoting
conponents (15) may be used for ensuring that the main rotor (13) rotates
within the cmsam@,h(s@reﬁsrred erabodiment, théturbineiadsémbly ((IB;tarpbeprmqﬂed with
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(21a). Eh oe ed- | o i nner rotor passages
can eac Ers 68?18"%9\‘ r2blyesizedinopitioped and ipyred to not affect the rotationa
balance of the rotor (13). Preferably also, the rotor (13) is made from 7000 series

Aluminum which offers the desired structural and corrosion-resistant properties.
30



20 area through which an inner portion of the fluid flow (3) is allowed to
pass. Simlarly, the outer ring (31) is preferably provided with a

pl ural i t ywof20ut7ese6r ot or vanes (19b) . each defining a mrergzouriomyi

cl osed-1 oop outer rotor passage (21b), where the cl osed-|loop outer rotor
passages (21b) provide a second effective cross-sectional area through

whi ch an outer portion of the fluid flow (3) is allowed to pass. The outer
rotor 25 vanes (19b) of the main rotopgare preferably better adapted and
configured for cooperating with a high velocity fluid flow (3b), whereas

the rotor Vaﬁg@{ﬁrilggﬁéclpio Yf?qu‘ijeé"q'ﬂ ra%oés éf\%)g%méﬁtﬁ)déﬂeir% fbbinelsiseiblyadapt ed
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varies fafb%mfhlg%é 5,\&&(,,2@2350 the outer radius (rl1l) of the rotor (13). As

but one exa as aforenentioned, the outer rotor vanes (19b) of the
mai r15r ot or (13) can be configured for cooperating with a high-velocity

fluid f1ow (AQ)uer@Pdnblif it Bifhed 8586, K GiherddRbuford @) BB Be'rRbiite 13)

are
within the casing (5), and can serve as a structural reinforcement component for the

casing (5) for assisting in maintaining its overall structural integrity. The generator
support (25¢) also preferably comprises a central housing (67) which removably
20 houses the main generator (23). The generator support (25c) can also include at least
one streamlined support arm (69), which projects from the central housing (67) and
which is operatively connectable to the casing (5). The generator (23) is preferably
housed Within the central housing (67) via a sleeve (71), as better shown in Figures
73-78, which is adjustable in size so as to receive therein differently sized generators
25 (23). The sleeve (71) can advantageously also be configured to provide
electromagnetic insulation. Preferably also, the generator support (25¢) is made from
grade 316 stainless steel. Once again, it is worth mentioning that the supporting
component (25c) for the generator (23) may take on various other suitable
embodiments, depending on the particular applications for which the turbine assembly
30 (1) is intended for, and the desired end resuits, as apparent to a person skilled in the



20 configured for cooperating with a lowvelocity fluid flow (3a). Another
exanpl e of such a differently curved profile occurs where the outer rotor
vanes (19 2arx7smdi al |y of fset with respect to inner recorcAzand@®iyioa).

Al ternatively, the outer rotor vanes (19b) of the main rotor (13) can be
radially aligned with respect to inner rotor vanes (19a) of said nmain rotor
(13). Preferably, the main rotor (13) conprises about ten inner rotor vanes
25 (19a) and about twenty outer rotor2yanes (19b). According to a preferred
possibility of the present system at |east one rotor vane (19) of the

tur bi ne ;6 ForBkamplb) abEdtding t8'oRE Partitutar ERAhEnta biadkes BEGIH beDrbliBed
corresponding rotor (13) so as to have a variable pitch, and said variable

pi tch cantewhichjthe main geaeiiatardPB)ig removanly, and perngadicylarly 3epuredt her wi t hin
and/or outside the casing (5). Simlarly to what was di scussed earlier, 30
the control device (37) could be electrically supplied by a portion of the
el ectricity Azbomgnetontaiefeyredhemboadimegenéti preseabirvention, paroiripie shaft a

S B B AEAEBb el (4 Bt Rabecihin e e i FSoF 15 R Bt ™
particularly, to the rotatable shaft (45) according to the embodiment illustrated in the
accompanying drawings, which supports said main rotor (13), via a coupling
component (63), as better shown in Figures 70-72, and as can be easily understood
when referring to Figures 3 and 9, for example. This advantageously permits the

10 rotation of the input shaft (61) to be directly proportional to a corresponding rotation of
the rotor (13), and the coupling component (63) is preferably configured so as to be
easily connected or disconnected so as to allow for an easier inspection, maintenance
and/or part replacement of components of the assembly (1). Preferably also, the
coupling component (63) has a compensatory flexible component (65) for

15 compensating for variations in alignment which could take place between the rotatable
shaft (45) and the input shatt (61), .

Turning now to some of the preferred features and components of the assembly

(1), and as better shown in Figures 18-28, the inlet (9) of the turbine assembly can

20  also be provided with a deflector (49). The deflector (49) is configured for directing the
fluid flow (3) downstream of the inlet at an optimal attacking angle to the rotor vanes

(19} of a given rotor (13,13b). The deflector (49) can include a plurality of deflector
vanes (51) for achieving this functionality, and similarly to the vanes (19) of the rotors

(13) of the assembly (1), the deflector vanes (51) of the deflector (49) each define a

25  neighbouring deflector passage through which the fluid flow (3) is allowed to pass. The
deflector (49) is preferably fixedly mounted within the casing (5) such that it does not
rotate and/or move in response to the fluid flow (3). It can also constitute a
reinforcement component that structurally reinforces the casing (5), thereby assisting

in maintaining an overall structural integrity of the casing (5) and reducing the need for

30 other structural supports, thus reducing the overall weight of the assembly (1). An



5 a second, conplenmentary rotor (13b), as better shown in Figures 1-11. The
main rotor (13) and the conplenentary rotor (13b) can be placed side by
side wit hwo 2t76%si Nng (5) so as to form an el ongat ed overalA20ricno41 ( 13)

wi thin said casing (5). This advantageously can create a "cupping effect”
where the rotor vanes (19) of the conplenentary rotor (13b) can be

posi tioned, shaped and sized with respect to rotor 10 vanes (19) of the
main rotor (13) so as to form pairs o8 nei ghbouring vanes (19) (i.e.
correspondi ng cuppi ng "pockets") within the elongated rotor (13), thereby
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prevent an accumul ation of ice on the overall structure and/or rotor vanes
(19)5 as can be easily understood by a person skilled in the art. Indeed,
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rei gforcemant conponent for the casing (5) for assisting in maintaining its
over®®l | structural int egrity. The generator

According to another preferred embodiment, and as better shown in Figures 53-

54, and in Figure 95, the pivoting component (15) according to a preferred
embodiment of the present invention consists of a rotatable shaft (45), which is
pivotably mountable onto at least one corresponding supporting component (25). The

30 shaft (45) preferably extends substantially along a longitudinal axis (59) of the fluid



support (25c) also preferably conprises a central housing (67) which
renovably 20 houses the nain generator (23). The generator support (25c)
can al so woebidgswt | east one streaml i ned support arm ( ®@@x/CAzhilcio13an oj ect s
fromthe central housing (67) and which is operatively connectable to the
casing (5). The generator (23) is preferably housed within the central
housing (67) via a sleeve (71), as better shown in Figures 73-78, which is
adjustable in size so as to receive tdgerein differently sized generators 25
(23). The sleeve (71) can advantageously al so be configured to provide
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made from gra st al éss’st eel al n IS wort nment | oni ng
that t hgo ssgdpdotatentherewitonEhe skiafb(45) fpmfetabéy gemerﬂistocillstaizsyctmy(%akea%n

th t bl nbodi
hopl | o RoHESercAbal A WhicHiTe BEvGTERY, BrouBERI S SpBae RN 259).g ¢ ne
desi r edsgdtflag ﬁfé’diéﬂ‘ecto?%gpﬂathémlet @) afoﬂef(a?ﬁpleSKhé shaft (45)tdan bé‘ilveiably For
exanpl e, accord tg to one particul ar enbodi , a bracket

o Vb domOSHIEDIHG Peaflerior (a5 as o (ole nah respstiih fhadenector (40).
per pendizgitirafilely SGh4T §fhft (45) can be pivotably mounted to another supporting

component (25a), which can be separated from the deflector (49) via a spacer (83), as

exemplified in Figures 3 and 9.

10 As better shown in Figures 53 and 54, the rotatable shaft (45) preferably has
different sections of different outer diameters. Each of the sections can be configured
for cooperating with a corresponding component of the turbine assembly (1). For
example, a first distal section (45a) can be configured for cooperating with a first
supporting component (25a). A second distal section (45b) can be configured for

15 cooperating with the main generator (23), and a middle section (45¢c) can be
configured for cooperating with the main rotor (13). The middle section (45c¢)
preferably has a diameter larger than that of the first distal section (45a), and the first
distal section (45a) preferably has a diameter larger than that of the second distal
section (45b). The second distal section (45b) can also be pivotably mounted onto a

20 second supporting component (25b), which is fixedly mountable within the casing (5)
downstream of the inlet (9). Examples of possible embodiments for a supporting
component (25) are illustrated in Figures 55-64, and in Figure 96, and as can be easily
understood when referring to Figures 1-11, the second supporting component (25b) is
preferably positioned within the casing (5) between the main rotor (13) and the main

25 generator (23), and can have a shaft housing (87) for removably housing a segment of
a middle section (45¢) of the rotatable shaft (45). It can also have at least one
streamlined support arm (69) projecting from said shaft housing (87) and being
operatively connectable onto the casing (5). Each support component (25) can also
serve as a structural reinforcement component for the casing (5) for assisting in



According to a preferred enbodi nent of the present invention, an input
shaft 5 (61) of the generator (23) is operatively connectable to the main
rotor (13WQ2ar7sss6e particularly, to the rotatabl e shafPCcT(@@yi11aocandi ng to
the enbodi nment illustrated in the acconpanying draw ngs, which supports
said main rotor (13), via a coupling conponent (63), as better shown in
Figures 70-72, and as can be easily understood when referring to Figures 3
and 9, for exanple. This advantageousigy permts the 10 rotation of the

i nput shaft (61) to be directly proportional to a corresponding rotation of

the rot R\rairftéiﬁ?ng RGPt Blal HegYTERAADI) &b, bBcR sBpE6rERY woRpohbat ed SO

as to be easi connected or disconhected so as to allow for an easier

i nspect (25 js made fronagraded16/ sdainjess steebpl acenent of conponents of the
assenbly (1). Preferably also, the coupling conponent (63) has a
conpensatory flexible conponent (65) for 15 conpensating for variations in

al i gnment  whAg bresdolsty eapgingt athe taive assenisly (0)f atdithes cormpbteritd Hereald t he
i nput shaft (61). Turning nowto sone of the gr ferred features an
S

conpdneftdy ket 98 yad@bigihery puitahle enfiguratio ding 1any the sPar 9‘3@( the
i nl et (agp@!gﬁ,ﬁ?f&%@lﬁ@;&a@éé Iy i€ fite OarREtheY @adidacend fddufls, tafd ect or

(49). T ector I's conflgured for directing the fluid flow (3)
downst r aar@ndflustrative iexample, and agsordieg taone ok theypfered embodinenis 6f theanes

of ot | BEeBn Fehtor cep) Batia lsyaOf nEFobES' fs,add yasi el M BB T, 1Y
the vanafadeldh oPht lehst twd edaxidl BBaftoi(45)hin whrhrdasy, tht) first beaxitefsheftt(d8) vanes
(51) of the deflector ( each define a 25 nej ghbouri Hgodef | ect or sassage

49) I
t hr 6@gh hakadirstrator (13); fQW?UV\/""(Q’)PtQ@hQfqaé’%ﬁa'”t‘%'srP&%?c"? adirstgangrat n9) is
prefera | 1114 i ' : bt apt
ot at o gy B saBRi RoRat o, (@5} Ringted o ieshl Wi thelargteBaap
const i t shaft 45)cand bag arsenond mipofiShrotatably rsounted thesealyout @ndfie conneciatk
casing QOS )é ste%%ll:‘g bger?esrg o?'t tz%? Each coaxial shaft (45) has a rotational velocity
substantially matching a rotational velocity of its corresponding rotor (13), thus

15 allowing the assembly (1) to produce electricity from two rotors (13), etc.

In order to facilitate maintenance, the alignment and integrity of the shaft (45)
can be monitored by at least one sensor (85), which would monitor at least one
parameter of each shaft (45) (i.e. alignment, vibration, rotational velocity, integrity,

20 eftc).

As shown in Figure 9, the rotatable shaft (45) is preferably removably
mountable onto a corresponding supporting component (25) via a bearing (89), which
allows the shaft to rotate with respect to the supporting component (25) while allowing

25 the supporting component (25) to remain stationary. The beafing (89) is preferably a
stainless steel, lubricated ball bearing having ABEC 7 tolerances.

Returning now to the inlet (9) of the assembly (1), and as illustrated in Figures
1-11 and 82-83, the assembly (1) can have a first screen (75a) removably mountable
30  within the inlet (9) for preventing undesirable objects present in the fluid flow (3) from



I n maintaining an overall structural integrity of the casing (5) and
reduci ng the need for 30 other structural supports, thus reducing the
overal | wepght2/0fseshe assenbly (1). An 28 extremty of pCmEA2ot1z0adal e shaft
(45) is preferably pivotally nounted within the deflector (49), and as a
result, according to a preferred enbodi nrent of the present invention, the
defl ector (49) preferably includes a corresponding orifice (53) for
receiving a first distal section (45a31of the shaft (45). 5 The

defl ector (49) preferably has anywhere between about two and about ei ght

defl ect @hte‘r‘iﬁ@ﬁ?ﬁto(tﬁé)ﬂwcﬁbhm 70 tinerasseibib( 1) canrdiss haf/e Mémuwcreemes
(51) are posSible with present invention

f fl
(3) bei fgph)semovably rapwa:tab@ow h'BéPﬁtql@ﬁg(ﬂésf%Bb&eB '99 88' %ﬁu%%l | g\év
in the agl, tiﬁaﬁnblﬂ fés%%ﬁfbr rfl %ﬁq intd e ?[Jlgt &iﬁg@g 'Bt ﬂé tHéQﬁ‘ﬁlef 19),

can be novea resp ect or have
vari abI ¢1pi Actordumgetoea prleterrmterabbtﬁrrpnt ohthesprasﬁtm\mlhby, mhtmee:raﬁla By the

t d 37 def | ect f
C oadbng gty biouhtatie dnihe GobiRa oy Aikarsog ot RSP of SR A Pow
(3). Therickat{108) esk exérhpiifiediin mgmeseam@namrefegélﬂ \silsd) eaels gerdent (75) he
shaft (45). The deflector vane al so 15 referaqﬂ?/ has a departing edge

(57) f aprefgrablygefinesitotal cirgular qrpfS-aecmﬂaéﬁretahaw poieffectivacross-seelianad "t he

defl ect I

w th r edbed fegh Whlcn fulf 8713] 5 dBRH3E ppod ne Bt R R Bpha i8R 2

bet ween eabk dopeeh QLS)eWBg (f8ferablyl betveeate phouti 8QPoecayk abbul) 85% ab its dofabr m an
gl.ed defl ect 51). Once.the fluid f t

vand0| 5 Bjoss soBandare Bt Rnpay Andersh LS TRk 36 SiowShE2 ARE BT an

angle normal to a surface of the rotor vane (19). The deflector (49) is

preferably made fromat |east one material selected fromthe group
consi sti ng oiTheoeffeqtmmgsasmﬁonahmam of eaghdsereen 78} $apt be|Madihiafra meet

the r .eq;p,lurggynafs aép uﬂebg h ek nggl?egf PSb@ tedeﬁbr?lt ﬁﬂecg d&g)d/c%s@ﬁﬂr#'%?ur al

rigidit exa anot er preferr and as
better stmgularnsdfmager mtﬁ@ulﬁ@olygmal mméumrac%nce lagaipj and lasg;auoarqsdylent

(o) 52 SRl ol (s S BT h TRE ey PSR Ry e 87 50
corres p%h@né&l‘ P,Bﬁﬁddréﬁﬂ)rfsoé&ﬂﬂlsétuséa%-as'lib‘?)rov:de a suitable screening for the
fluid flow (3) entering the inlet (11) of the turbine assembly (1). Furthermore, as with
the rotor (13) and the casing (5), each screen (75) can be provided with a heating
component (39) for heating corresponding sections of each screen (75) so as to
20 prevent an accumulation of ice, and/or heating the fluid flow (3) entering the assembly
(1) for improving the fluidity and the efficiency thereof. The screen (75) or any other
suitable components of the turbine assembly (1) may also be equipped with an animal-
deterring mechanism (79) for deterring animals from approaching the turbine assembly
(1), an example of which is schematically illustrated in Figure 83. This mechanism (79)
25 preferably comprises an electromagnetic field produced by a current running through a
corresponding screen (75), or a sound-emitting mechanism (79). The sound-emitting
mechanism (79) can be a high-frequency sound-emitting mechanism provided by the
corresponding screen (75). Similarly to other components of the assembly (1), each
screen (75) is preferably made from a corrosion-resistant material, such as grade 316

30 stainless steel, for example.



30 shaft (45) preferably extends substantially along a |ongitudinal axis
(59) of the fluid 29 channel (7). Each rotor (13,13b) can be fixedly
nount abl eworb/7bsser ot at abl e shaft (45) so as to rotat epPCharawiitde134The
shaft (45) preferably has a first distal section (45a), as discussed above,
which is pivotably nmounted onto a first supporting conponent (25a), such as
the deflector (49) at the inlet (9), for exanple. The shaft (45) can be
pivotably 5 nountable within the deflggtor (49) so as to rotate with
respect to the deflector (49). Alternatively, the shaft (45) can be

pi votably nmounted to anot her supporting conponent (25a), which can be
separated fromthe deflector (49) via a spacer (83), as exenplified in

Fi gures 3 andpstrearo/of thetinkst scream(75), Bhdaseiustmated dn Figuneel-1dt andiin e

haf t f b R ti f_di [ aneters.
SEaglh 01S ﬁa%&fsggﬁ f%n{s%cgg&f)rgbl&oﬂ; %}EPE%YIJ? ica)gp%&g{r{c%%% ﬁgg)e&vcl)‘?érhgré%ondisng
corrponeMmgﬁablylenbuuﬂbblge’;cﬁas eoméspontiing Boppottirg omQ[cmeht r(25)t, Hughads sect | ;)n

45 [ tin ith a first_supporting c onen
(2525, ° Heuedon bl B arareld, 16 Sriranse edlie ) canbe gRSEaNBA UPSESIDRARA! | ng

ith th | in2/); ' ; ' fd gur ed
For  coouaeald B seaining flid fRF (5 PG JRECheThiet 108 The RoBé @1 O
pr ef er alpreferably aountedetoesuppartipgrcontpanenhélS) ofa biackéti such aii theadnessiavron
(45a), yggprﬁeﬁil rst distal section (45a) preferably has a dianmeter |arger

than th second di stal section (45b). The second di stal section
(45b) can also be pivotably nounted onto a

10 Preferably upstream of the entrance cone (81), and as better shown in Figures
102 and 103, the assembly (1) can be equipped with at least one adjustable shutter
(47) in fluid communication with the inlet (9). The system of shutters (47) adjustably
operates between opposite opened and closed configurations, and adjustably controls
the fluid flow (3) entering the inlet (9), and thus also controls the rotational speed of

15 each rotor (13) and the electricity output of the main generator (23), without the need
for conventional hydraulic braking systems. In a preferred embodiment, the assembly
(1) can also be provided with an electromagnetic generator (23b) which is operatively
connected to a given rotor (13) and which generates an electromagnetic resistance
which adjustably impedes the rotation of the rotor (13), and in turn adjustably controls

20 the electricity output of the main generator (23). Preferably, the main generator (23)
serves this function. Therefore, once again, the innovative design of the present
turbine assembly (1) is such that it does not require additional braking systems as is
the case with conventional windmills and/or the like.

25 In an alternative preferred embodiment, the turbine assembly (1) comprises a
starter motor (23c) which is operatively connected to the rotor (13). The starter motor
(23c) can provide an impulsive rotation to the rotor (13) when the fluid flow (3) is
travelling through the fluid channel (7) is below a given threshold speed, such as about
4 m/s, for example. Preferably, the main generator (23) is further configured to serve
30 this purpose. Therefore, it may be appreciated that the main generator (23) according



20 second supporting conponent (25b), which is fixedly nountable within the
casing (5 downstreamof the inlet (9). Exanples of possible enbodi nents
for a supworvimgsmwenponent (25) are illustrated in Fi gures/(xBedho1zamd in
Figure 96, and as can be easily understood when referring to Figures 1-11,
t he second supporting conponent (25b) is preferably positioned within the
casing (5) between the main rotor (13) and the main 25 generator (23), and
can have a shaft housing (87) for rengyably housing a segnent of a mddle
section (45c) of the rotatable shaft (45). It can also have at | east one

Et ream gl SUODAhyéHtBh %? bé whfgtﬁ{r%@fb {2k 'Hn%?gigﬁ Eﬁfe?eﬁ’c%ﬁét%s(vﬁlﬁn and
ei ng operat'i vel'y connect abl e ont e casl ng ) support conponent
(25) cathal tutblwrasseaﬂ)lﬁ (;It)r weachr af ﬁ\e‘semffuncﬁxmsntpro\owpgnantcofrespQrmng:as| ng

(5) for assist ntaln eraII structural integrity.

Pr ef er a5PYSIF" bl%g%‘g'@ﬂt ?Pﬁﬂahggi @XR ¥25) is made from grade 316
stainless steel. As previ ousl y expl ained, the turbine assenbly (1) and the
conponents thereof 5 may take on_various other sui tabl e confi gurat i.ons
depehdi ng onOnge aGRIR, @GV%ﬁal dpedifieations neouid rbeyinade tacthes peapeny tHDingt ended

ooy s OB SFReRLASSaTH) o MO SBR bl SRR B R Y
better itlibingt asdepubly r(1Fagdr|tsscdrﬁybpanding(&mpdmentshafa/ t(aké)omuandns othée up of
?25; eaStsu}tXHe sﬁ%c‘es‘? Iforsnh]saanc? cér?'t‘s gfurationswgependmg on the par[lcurlasrt alpC cflcaflons op aft
which the turbine assembly (1) is intended for, and the desired end resuilt, as can be
10 understood by a person skilled in the art. As way of an example, and according to an
alternative preferred embodiment, at least one rotor (13) may be concentrically and
rotatably mountable about the main generator (23), and rotate about the main
generator (23), so as to generate electricity. The assembly (1) preferably may
comprise a plurality of rotor/generators configured in this way, and mounted in series.
15  Alternatively, at least one generator (23) can encase a corresponding rotor (13), such
that rotation of the rotor (13) induces an electric current in the at least one generator
(23) thereby producing electricity. Thus, it may now be better appreciated that the
main rotor (13) and the main generator (23) need not be placed next to one another
within the casing (5), and that they may be concentrically mounted with respect to one
20 another, while still being able to carry out their corresponding respective functions and
resulting advantages, according to the present invention, and such an altemative
embodiment would enable an even more "compact” overall turbine assembly (1).

In yet another preferred embodiment, the assembly (1) comprises an auto-

25 positioning mechanism (99) which automatically and continually positions the inlet (9)

to face a direction of greater fluid flow (3). As shown in Figure 88, 89 and 97, the auto-

positioning mechanism (99) preferably comprises at least one axis of rotation (91),
which is mountable onto at least one corresponding pivot (93) of the casing (5).



10 has a first rotor (13) rotatably nounted thereabout and is connected to
a first generator (23), and the second coaxial shaft (45) is nounted
concent riweal2biz/om6ichi n the first coaxial shaft (45), andpoasAzosa@oodd rot or
(13) rotatably nmounted thereabout and is connected to a second generator
(23). Each coaxial shaft (45) has a rotational velocity substantially

mat ching a rotational velocity of its corresponding rotor (13), thus

15al l owi ng the assenbly (1) to producg4electricity fromtwo rotors (13),
etc. In order to facilitate mai ntenance, the alignment and integrity

of the shaftT¢daks&RblyRd &bﬁdﬁf%thé paésérﬁwenaaﬁ Wﬁ@ffurﬂf’é?)desbﬁb@ woul d
gar amet er g (45

nonitor at | east one each shaft g . alignnent,
VI br at i erein.ozai be giuped eonoyntedrin @gvariey plaoes én9| 0 a varighg OEEWUF% Fi gure
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toler a”%ﬁsusﬁ?g} gf Bl psleN 1@%%%@%5%%9%&1&?0?\%% Ftdny 6ti#és sﬁlfhbléls

illustrated 10 Figures 1 the assenbly (1) can have a first
screen (firad)suppatheiticlurenfortexampleoAligrnatively, Hbeituthine @syembly () easnbe ng

Phe T uamoraih SGABIE BRI aBaliny yéhits tol géHératia SbELN oA Bl B ™ 9,
r enovabl(g) muntr@bfremvvatdﬁspiabémmuw tHe (éHitlel WhefieaVibat ivaliicikenbesa rcah!
obj ects near the turbine assenme@e( 8rfrom entering i e fl UI d channel

(7) 10i a transpertation tryck  trajty @bral aﬂBbP@PéW'@!“%Wﬁgt ?Nﬁ icle¥herRdn® eset
I nvent i Qfles@itebr S uRSRe G€S8mbI§ (1) according to the present invention could be useful.
In such a vehicle-mounted configuration, the assembly (1) can serve as an auxiliary
supply of electric energy to a main supply of electric energy of the vehicle. In yet
another alternative embodiment, whether fixed or moving, the turbine assembly (1) is
15 part of an array (97) of identical turbine assemblies, where each turbine assembly (1)
can be placed one above the other, and/or side by side with respect to one another.

According to another aspect of the present invention, there is provided a
corresponding kit configured for assembling the components of the turbine assembly
20 (1), such as the various components briefly described herein, and those exemplified in
the accompanying drawings, so as to form an overall fully-assembled and fully-
operational turbine assembly (1), the components including at least the casing (5),

inlet (9), outlet (11), main rotor (13) and a main generator (23).

25 According to another preferred embodiment, and as shown in Figures 98-100,
the assembly (1) can be provided with a funnel tube (101) for funnelling the fluid flow
(3) into the casing (5), for testing purposes, for example. The funnel tube (101) can be
equipped with a fan (107) for providing a fluid flow (3) into the funnel tube (101).



5 renovably nountable within the casing by neans of at |east one
correspondi ng screen bracket (103), as exenplified in Figures 84-87, and
pr ef er ablwoabpay7ssach screen (75) preferably defines a troralA2eivoowddar
cross-sectional area, and an effective cross-sectional area though which
fluid flow (3) is allowed to pass, the effective cross-sectional area of
each screen (75) being preferably between about 80% and about 85%of its
total 10 cross-sectional area, as can3®e easily understood when referring
to Figures 82 and 83. The effective cross-sectional area of each

screen (75) RafngistagdsedSorme B theaprincipdl icompbhénts &d(féZluréauf the tarbiieape
sel ected fromthe group consisting of triangular, square, rectangular,

pol ygonasserably c{f) aaccoeding fonthe miesent iavantian, samecatithg qtbeb@r@fﬁg@ﬁ@{ ood by
a per SOQ@%HLnEm s Wil 6?&,@{& diséﬁ%ée@ﬂ?ergﬁwgglﬁwsu' tabl e apertures or

geonetri I 'gurations coO e used so'as to provide a suitable
screening for the fluid flow (3) entering the inlet (11) of the turbine

assepbl 1 Furthernore, as with the rotar (13 nd the casin each
SoroBn 175) dReteds, WovakaY exiRed el fibhs AhEl (SofcrdAndet M,

cor r espapsieRdinvBAfio HhdCds SRGh ﬁf?ﬂ'\%%c(ﬂ?bnﬁﬁg Hpawingslis i 8¥REE wiith, in
accunul ation of ice, and/or heating the fluid flow ?3’) entering the

assenbl yts (preferred intepdediusg, ishan fimpravedyassambiyh €1) forming eh egsulting systemThe

screen > ] A t f ' S (1)
may al sﬁ%‘ g{éﬁla%élpggs‘&&eé%%h %%#%fe%ﬁgﬁ%ﬁb%ﬁgh@%géﬁéﬂg?gf §Ep®e¥°er ring
ani mal s nigintainaghprasseimblyy( 1) a¢ antalévatar positiarTd ¥s (td benéfit feoralimdréassd awd ch i s
schepati cal lé’- il lustrate iag F}_lgur(f:: 83. This mechanism (79) 25 preferably
cong i s 80rg reliable WiNG3Rgsas i@t hioher altiwds8uced by a current running through a
correspondi ng screen (75), or a sound-emtting nechanism (79). The
sound-em tting mechani smeé.79%_ can be a high-frequency sound-emtting
mechani sm pr ¢ibeter ilystrated iorigursptiibiannertical suppqristruct@ienfbh or ypale” intaner

corTos; Bréefied PRPARERY, Yan 'be, mAed G Blirhisy°of AEHRBESL (B g ™ °
exanpl e asséfblies (1) tas beansuriéd side-hydieé by ahg kKhown Iechnidqik iAghe laktiap tiss ed 1 n

Fi es . 1-11 and in Figures 15-17, the assenbl 1) preferably has an
en? Hénc r&é’héﬁ(t ?)P%i@g) 96 3leng\Aa BPIfioRuherash| éeé%'?dé!?&&"r @@psﬁmwmg

ont T ancl SRR windidondiehs, T ol () pRAbRbN (a8 o ek B Fitditing "©
strean ithe pglef(86). d el pole (89) eant also ibg pravided Mdthi indteumétts andheguipment(fed) i s
ELngﬁ ' ?%h%%f@%&lﬁ\ thel L%ﬁt'y%? aggerm&%%%) §u2c?? as\{ Ib{f}t Rcr)tqﬁrlﬁfetd t%fj e?er%gtr)} he one
equipment, wireless signaling, wiring to transmit electricity and/or signals, motors for
20 orientating the assemblies (1), etc. These instruments and/or equipment can be

mounted in an instrument case, preferably near the base of the pole (95).

It is understood that the vertical support structure (95) is not limited to a free-

standing pole, for example. Indeed, in another preferred embodiment of the present

25 invention, the assemblies (1) can be mounted to a structure such as a building, a sky
scraper, an edifice, etc. In such a configuration, the assembliess (1) are preferably
mounted to an exterior wall of the structure, preferably at a right-angled corer so as to
benefit from intersecting air flows, as well as from air flows generated by rising hot air

from surfaces below the assemblies (1). The assemblies (1) can also be mounted to



10Preferably upstream of the entrance cone (81), and as better shown in
Figures 102 and 103, the assenbly (1) can be equi pped with at | east one
adj ust ablwoghita7ese6(47) in fluid comunicati on with theprcmiaR2o(1@p134The
system of shutters (47) adjustably operates between opposite opened and
cl osed configurations, and adjustably controls the fluid flow (3) entering
the inlet (9), and thus also controls the rotational speed of 15 each rotor
(13) and the electricity output of thg&main generator (23), wthout the
need for conventional hydraulic braking systens. In a preferred enbodi nent,

t he ass@iéitefidn ofEVenpfissr dfahe sRUEHIRS evbiysetdne fie6t, o g Rtiiérosagiation af or
(23b) which is operatively connected to a given rotor (13) and which

gener at & $aMe) ascapparenfied Refﬁ%ﬁﬁu%@éh%%ch adj-ust abl y i npedes the
rotation of the rotor (13), and in turn adjustably controls 20 the
electricity output of the main generator (23). Preferably, the main

gener at or (2B) yeteanathet breferfrech @mbmdimaite thef vedicalbsapporty atructuteh@S)naevat i ve

design of. the present turbine assenbl 1) uch at it does not.require
add 51 o RAIMERY RS Spatt ARI/AE o SFkE <ondit it PREDReE et vaB R i

and/ or tehghddiriént, 2R NasRBNMIiEE T (MRtdrY prefepalfly MASuMBROWitHIB Nthe ey’ hdie
assenbly (1) conprises a starter notor (23c) which is operatjvely connected
to the ooeotatgd 89 asTieegenerata plestiical powse fronmtheprigs iofidieated aip it she
rotatio r.ot.Qr. (1 i AR ' : ugh
the 1 ey TtEpriotss (18R Sreferatiileds BYbEbIS meeigknol 1 ]2
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to rve, 30 this puppose. erefore, it.may be appreciateg that. mai n
gendBat Shiney) alvi e ssseraly (5 @fienat 48Ry 2 iorBriBmarar G fogs Bhieh! o8 e« o
take on hagrherespétbhtis reﬁ_agqy 406 td RS BleVatdd Rnigefatubs Whith ig%%gabievm(@aing each

of these functions providi'ng a correspondi ng consi derabl e advantage To the
over al | copverias ntq alpctrisakpawergai n, several nodifications could be made to
the present turbine assenbly (1) wi thout departing fromthe scope of the
present invention. Indeed, the turbine assenbly (1) and its corresponding

conponent s nayrthedkworen andr a psevidusly nsentivabd ethehpbime assemblnr(d) is not
arti cul tions, for h.the

£ ur DPne TEUed 31 gPeLstnes S EakeRe R fonk Aai e 0dtpeoBrienaty e, 248 can be

includes generating electrical energy from higher-density fluids such as, but not limited
to, water and/or seawater. In such a configuration, the assembly (1) is a hydraulic
turbine for operating at and/or below water level, and generating an electrical energy in
response to the passage of water through the hydraulic turbine. For exemplification

20 purposes only, the hydraulic turbine may generate electric energy by extracting the
potential and/or kinetic energy from moving water such as freshwater and/or sea water
tides, river flows, currents, etc. Thus, it is now apparent how the assembly (1) and/or
its components and features can be adapted to generate electrical energy from fluids
of varying density by using suitable materials for the given fluid (i.e., a hydraulic

25  turbine may require the use of more corrosion-resistant materials than a wind turbine,
and may be permitted heavier components, etc.), as apparent to a person skilled in the
art.

As shown in Figures 1-14, The casing (5) encloses the interior of the fluid
30 channel (7) and is preferably designed and constructed so as to increase the speed of



10 understood by a person skilled in the art. As way of an exanple, and
according to an alternative preferred enbodi nent, at |east one rotor (13)
may be comoentwi7embly and rotatably nountabl e about thePomiGA2gEVOIFT Or
(23), and rotate about the nmain generator (23), so as to generate
electricity. The assenbly (1) preferably may conprise a plurality of
rotor/generators configured in this way, and nounted in series. 15

Al ternatively, at |east one generator 3723) can encase a corresponding rotor
(13), such that rotation of the rotor (13) induces an electric current in
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35 Havi ng di scussed sonme of the principal conponents and features of
the turbine assenbly (1) according to the present invention, sone of the

ot her pr evenemti’aiséenbodi nents wi Il be further di scusseaCharabninolaw.

| ndeed, as previously explained, the turbine assenbly (1) according to the
present invention, and as shown in the acconpanying drawings, is a device
which, inits preferred intended use, is an inproved assenbly (1) formng a
resulting system which nay be providggl with a conplenentary tool, such an
support pole or rod to maintain the assenbly (1) at an el evated position so

as to benef 'Asgr@gh Bﬂﬁgiﬁéé‘és%?d al@a itBr Etlﬁ’b;icfr‘P 25 )lwpf&e@bgeﬁsr@u dtigher

al titudes. I [ Tusfra re 10 a vertical su ort
st ruct ueed (Q)ﬁn)e casing'(6| and may alsorhsf fixedeat a8 engite theceantiabhousing Q- with a
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al ong anpestdfane bbﬁéfa@dr 26)3Bﬁ@dh@gemmltHWsmgr(Bw)Jadd g asntoi matrinterfereaod wi nd

condltlons The pole (9 ’égprefera# has a pase for su rtln t.h 0

(95)5 Thfegdhe l{@y)eaebﬁl vgolnb%nm?}ﬁ mentndhe gRak ﬁ&ﬁ%m for
commun €3h 8% Yahdr ;BtQﬁué’ ot fat! hofurt] wﬁér%“-tﬂ@ 'eﬁéra&ér)(zarléfh)é’élly Bwtbd A9thd i m ted
to, telenetry equi w rel ess S|gna|n§‘ wiring to transmt electricity
and/ or gegeakar, supporh (25d)oin Q&ha cenfigaratiop B@%@Bﬂiﬁmha&‘(e@ lgoe%tftfougmese

or o1 e 201, AP, P A BphefBF 1B oS THBASe, el (B TR RS e
verti calpeFuned diretliyiGh Une g&feratos suppoiti @Btldnd athe Qemamt(aa)j"mhm &

for exanple. Indeed, in another preferred enbodi t es 5
|nvéﬂt|gElPPQrF%’ %Mt@é@mem)plew JoersaHabpusing 5 q&"@nimre é

bui | di
agls ol o Srgce?\;%v aSitane’ en?,-g%tﬁld (23)%hd Ghd & is té Rof Hﬁéﬁé%ecd?'ﬁﬂeﬁtlﬂﬁt bls’éﬂreahhe

are prete to an exterior

st r uct urairflowy a$ wa&wem|WwMeg¢too¢bg |2eperson rséilled dn dhe ad B’ba etfqusmgr(&ir?ﬁ
e SO a8t Bl 7, B e h PSS TSR e el %
nmount ed gréferably encases the generator (23) within the housing (67), and provides a level of
15 electric, magnetic and/or electromagnetic insulation, thus neutralising the effect of the
generator (23) on surrounding parts and/or areas. Preferably, the shaft (45) comprises
an at least one pin, peg or other like suitable device for rotatably engaging the
generator (23) and securing the connection between the two components such that
the generator (23) and/or its shaft (61) rotate at the same rotational velocity as the
20 shaft (45). The generator (23) can have a different number of sectors having windings
with magnets to reduce friction and noise. For example, the generator (23) can have
12 or 16 sectors which reduce friction, instead of 3 or 4 sectors known in standard
generators, which improves efficiency.

25 As illustrated in Figures 1-11, bearings (89) can be mounted about the shaft
(45) so as to support the shaft (45) and/or other components and facilitate their
rotation, as understood in the art. Preferably, the bearings (89) are mounted both to
the front (i.e. upstream) and end (downstream) of the shaft (45), so as to provide
rotatable support thereto. This configuration of the bearings (89) can have the effect of

30 reducing drag in the assembly (1). Preferably also, all components of the assembly (1)



36 the exterior of every floor of the structure, every second floor, or any
other variation of the sane, as apparent to a person skilled in the art. In
yet anot hwo 2pr2af7esesed enbodi nent, the vertical support SCrTuR20r®do(BH) is a
5 chi mey, snoke stack and/or any other conduit that channels heated
vapors. In this enbodinent, the assenblies (1) are preferably nounted
within the chimmey and orientated so as to generate electrical power from
the rise of heated air within the chi&ey. The assenblies (1) are
preferably made of suitable materials known in the art capable or resisting
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turbine may generate electric energy by extracting the potential and/or

ki netic energy fromnoving water such as freshwater and/or sea water tides,
river flows, Ircanothet prefetred efthesliment, asd mv@llmi;ﬂedam Flouves A<l 1adhe shafy (1)
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gi ven flbg dodfigueed t& UEYﬂiédl* isecdiedt 1o thengasimy (5)eq;mdr matyhbauesenoépme
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t he ai rf%qg%éctrhgrfhm“aésbci% retp@ the inlet (9) to when it exits vi a t he

outle as can be easi un erstood by a person skilled in the art.
The casing (5) preferably has a dianeter up to about 2, which can be |arger

Lo 1BLoner PR BRTRTb B At od  4Rck Rt YR B

upst rearprééertthﬁvemlbﬁt tr(e%lrﬂdw arivingatithe mlemeﬁwactsmdeﬂectéﬁ (19)f The
receiving air before it reaches the inlet Thi s extensi %Veaf the casing
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(45) in order to support the mass of the deflector (49) while maintaining it in a fixed

position.

The deflector (49) need not be mounted about the shaft (45), and can also be

25 mounted in any other suitable fashion so as to maintain its fixed position, as can be
easily understood by a person skilled in the art. For example, the deflector (49) can be
fixedly secured to the casing (5) itself. Preferably, the deflector vanes (51) are sized,
angled, and constructed of materials in order to optimally direct the airflow to the rotor
vanes (19) of the rotor (13), as can be easily understood by a person skilled in the art.

30 In a preferred embodiment, and as exemplified in Figures 18-29, the number of



The inlet (9) is preferably profiled or snoboth to reduce the air friction
and turbul ence of the incomng airflow. A preferred honeyconb and/ or

el ectric woneem76%66) is insertable into the inlet (9) amrdTazcori@didshereto
with the nmounts and positioned so 15 as to optimally direct the airfl ow
towards the rotor (13), as can be easily understood by a person skilled in
the art. The preferred honeyconb screen (75) may be heated in order to
optim se the aerodynam c characteristiggs of the airflow entering the

encl osed inl et (9) or in order to prevent ice or snow from accunul ating on
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preferred enbodi nent, the generator support (25c) can be a planar plaque or
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whi ch i miveqyepratbf (B)Wbunt%ﬂ%nbéﬁtﬂééﬂy&hﬂ% the rEtcﬂlemS 1-11, bearings (89)
can g nount ed about the shaft (45) so as to support the shaft (45) and/or

oth conmponents and facilitate their rotation, as understood in the art.

Preferably, (4 ream

B er A domgﬁ@aﬁ;\bwgﬁ{%@ ﬁ%ﬁcﬁ%&hﬁ@rﬁ%ﬁ‘c&ﬁhE@@dgfe?éHtly dngfed M5!
vanes (19) so as to maximize the extraction of energy from the passing airflow. For
example, the rotor (13) most upstream may have light angled rotor vanes (19)
because the incoming air has the most potential energy, whereas rotor (13)

30 downstream of this first rotor (13) may have rotor vanes (19) with more steep angles



rotatabl e support thereto. This configuration of the bearings (89) can have

the effect of 30 reducing drag in the assenbly (1). Preferably also, all

conponentwoabhitiisseassenbly (1) 39 that are rotatabl e alpoutcAzha/whait (45)

are mounted on bearings (89). In another preferred enbodi nent of the

I nvention, the shaft (45) can conprise at |east two coaxial shafts. One of

the co-axial shafts (45) can be connected to a first correspondi ng rotor

(13), and the other co-axial shaft (49 can be nounted to a second

corresponding 5 rotor (13). This configuration allows each co-axial shaft

(45) to deeas tomeatimitet energy exiraction fremethatmore( 88 movingaairflonatheaainglar yi ng

speeds whi ch roughly_correspond to the rotationgl speegds of the
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one shaft "support e shaft suppo can be Tonfigured to be
fixedl y ensatgy edracionhe casing (5), and may have an aperture through the
cent gf for supporting the shaft (45) so as to facilitate its rotation and
reduce the friction associ ated thereto. 15Referring now to Figures 1-11,
and accor di ndn et angthef preferredcemnbddimzant obthet presentdseentionnthend isoprovidbd

irfl i Vj t the inlet (9) i t he defl 49). The . defl ect
oo a0 cal e 512 et oM et LBon (A0l I g ector
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fixed posakimize thetextrdefioreof kineticdéhergefromrthé abfiowount ed about the shaft
(45), and can al so be 25 nounted in any other suitable fashion so as to

maintain its fixed position, as can be easily understood by a person

skilled in thg ghdtheF HreR¥REPbmbokiMterebt ARd Chvéitdh, CiBrd§ fggéﬁﬂeﬁ agcur ed
ok def | 75

to the casing (5) its Preferably, the ect or vanes are si zed,

alternating pattern of components when moving from upstream to downstream along
15 the assembly (1). For example, when the airflow enters the inlet (9), it may first

encounter and be directed and/or diverted by the deflector (49). After which, the airflow

encounters a high-energy rotor (13) which extracts the most energy from the airflow.

The airflow then encounters at least one other rotor (13), which can extract the energy

remaining in the airflow after the high-energy rotor (13). Any remaining airflow can
20  then exit via the air outlet (11).

According to a preferred embodiment of the present invention, there is provided
an at least one guidance fin being secured and engaging an at least one mounting
recess located at the rear of the casing (5). Preferably, the at least one guidance fin is

25 sized and constructed in order to produce sufficient moment force to automatically and
continuously rotate the assembly (1) in response to the force imputed by the wind such
that it can face into the wind at all times, as can be easily understood by a person
skilled in the art.



angl ed, and constructed of materials in order to optimally direct the
airflowto the rotor vanes (19) of the rotor (13), as can be easily

under st oosiolrg12z07pss6son skilled in the art. 30 In a prefecraienyodi4ment ,
and as exenplified in Figures 18-29, the nunber of WO

2012/ 075566PCT/ CA2011/ 001341 40 deflector vanes (51) can vary dependi ng on
the applicable airflow conditions. For exanple, the deflector (49) can have
8, 4, or even 2 vanes (51), as appared2 to a person skilled in the art.
Preferably, the deflector vanes (51) are rotatable and/or have a vari able
pitch. In sugs #Husteatéd dgnRidures,70t72; thefdseembly (aan H|§d becprovided witmaed 5

bout tati b iIh [ h I that all
Ehe T of RAUBIINGFOPRENGRES) fob ejuntitthe Shar 42) To e Serdssibr (241 1ie buiho™ ' "
provi dedsgihpdhem® &)tﬁ%“aﬁ%uﬁ%ﬂ l%@ét%l (ré@éwmg%eéﬁﬁ BEtHNsKATE(45)) dwd aRce of

t he i ncom ng alrg | ow and/ or ot her %’ors such as air nmss fow airfl ow
directi wutp@ttf@r transmittingthe metational epergycnf thexshaft45) to theegmetamé(?%s to

stabid ize or nmake | am nar the incom ng airflow before inpacting the at
| east™ 10 one rotor (13), as expl ai ned bel ow. Preferably, after |eaving

the defl ect OerEvnably(iﬁé)asséhblyaMI)ﬁé providedawitis a tehtrancé cone @ Fol di@e)ctmg t he
at | east one

h table wthi h
concent r &AM V&H‘tﬁo he’g r’(‘)"?"%ﬁ%’%%&@%‘?ﬂ)% i g‘;ng "%'ﬁ%éi %%ﬁgf%ﬁ& fhe
angul ar H@E@ﬁ iskiled i ¥e hheaﬁ@%fstllltfé@ed ﬁ! ?gU?ﬂs *511?h?h@'&3Hé5(81)V@érpﬁlsby of

the rotor (13), as can be easily understood when referring to Figures 1-11.
The t er nhelpdndeviate asitaw awayifron the SesraliZonet desasibed ahove anddawardsithecan be

subs :g@%ﬁgaﬁéﬂ Is, bl ades, rotors or any other like device, as

unde "skilled in the art. Preferably, and as exenplified
in Figures 30-52, the rotor vanes (19) of the at least one rotor (13) are
20 si zed, angl ed, .and constru lals in order to maxim ze the

extraction of n@”ﬁg'telr@r%fﬁﬁﬁﬁy %fﬂ‘?’ﬁeth&l ’Pﬁ’é%”) qr}f”%’rﬁhﬂ%‘?‘”ﬁ?@?%‘? gfthe
enbodi megde e‘?ﬁblyt ?ﬁ ﬁneéé’ﬂbgj*.éﬁ’ﬂﬁﬁlh%e gbh@lr r'(?3¥”1q‘1\é' rétopk fédnt ok

rotors (13) prefera angul ar | romthe cor pondi ng rotor
(13) di rﬂsvetagseaﬂéy K Earwhich adnamﬁageotmhefsempléaséh@msmnand operajioncofather (23)

5 TR G S olled 1, Al e P lereB. 58 Bl Endih0hs 1
t o maxi nindacédén dié rgatierator (23 bgr @ectiicalnindetanes swhich Tanf fedolt freh the
rotation of the rotor (13) in conjunction with a brushes and/or brushless known electric
motor, for example. Furthermore, the encase wind turbine (1) in this preferred
configuration can be equipped with bearings (89) with attachments which maintain the
20 components of the assembly (1) in rotatable relation with the shaft (45) and/or other
components. These bearings (89) can be high-speed bearings (89), for example, and
can also include a hydraulic gearbox for heavier assemblies (1). It is therefore
apparent how in this preferred embodiment, the assembly (1) can become the
generator (23) itself. In another preferred embodiment, magnets can be arranged

25 circumferentially around a rotor (13) so that when the rotor (13) rotates, an electric
charged is induced in the magnets.

According to a preferred embodiment of the present invention, the assembly (1)
is rotatably installed on a platform such that it can be automatically, electronically or
30 manually positioned to face into the wind.



exanple, the rotor (13) nost upstream may have |ight angled rotor vanes
(19) because the incomng air has the nost potential energy, whereas rotor
(13) 30 dwonstwessesof this first rotor (13) nmay have rotror/caanamo(k®) with
nore steep angles 41 so as to nmaxim ze energy extraction fromthe nore
slow noving airflow The angle and/or the pitch of the turbine rotor vanes
(19) can also be varied and/or rotatable, as explained above with regard to
t he defl ector vanes (51), with the god®3 of optim zing energy extraction. 5
In yet another preferred enbodi nent of the present invention, there is
provided a rotor (13) conprising an electrical generator (23) being

sel ectively and concent |caII npuntabl W t hi interior, of t tor

(13), said elhceprdingto ﬁe‘?"ﬁﬁ '('Z%'?t‘%‘e arsﬁ?%‘f’&bfv I3 prefesARly A Ea?l y
rmount abl &b%'i’aﬁ%ll* h@g%ﬁgggh&é@m n%téﬁhlﬁ fh%kh%snhétbmblrﬁateﬁélsl(amﬁuﬁ&n raher (13)

conprising el ect erators can be nmounted in series in order to
maxi ni zestlaln&sexsteelcamdmr othel{$ nas mlleasecqpbmama thereaf),rhasdened polymersinot her

f d enbodi
Datt & n CIMBRIGIRaIE Aoty TP et SiPe PR e AchFRG 600, .o
assenbl ythelpreséstr m@érﬁmh' &h o\fdwrtotéwmerthéaastﬂﬁﬂigéadvaﬁ‘tagem baeﬂ)( 8iscussedmay
first encounter and be directed and/ r di verted ghe d ctorbép%i&
After whheRIN {9 easysotatiosn dighiveight, V\f]pgﬁt &teh g‘i)g/”r Fd?‘ag racts
E)Pﬁerofg{n%r'ﬂé’f%gggléétm&m’er %t&ll(&‘#&égr?th@ liRé | dépgddinassh ﬂié%ﬁ%tﬂéﬁap}ihcéﬁﬁﬁt one

whi ch can eenerg remaining in the airflow
after th&)rml‘qﬂhtb'neeasgymb(b} ()1r) i§ in¢gndedrfpr anddhendiffgrent parameteesninause dwindi t vi a

or csBht Pk, AR fayionreéi 6 ek et B oSt ST R o' v ng

secured and engaging an at | east one nounting recess |located at the rear of
the casing (5 Preferably the at | east one guidance fin is 25 sized and

construct ed iFurdereore,gh 9%@%&!@ invention iisoAsuhstatial Impreverientayen hg PEQN | y
byt he wrd” datyoy e By e Bedfn SRcKrbbhohtS, HESREBRAN @) Is Kbk A sagy =
easi | y utalepsetatecasowell gseisssimpisk ahd edsy rto trh@nufacture and/or assemble without
15 compromising the reliability of its functions. Hence, it may now be appreciated that the
present invention represents important advantages over other wind turbines known in
the prior art, in that the assembly (1) according to the present invention enables the
generation of electrical power in a plurality of environments at relatively low wind
speeds, due namely to its simple but innovative assembly components, as briefly

20 explained hereinabove.

Indeed, contrary to the devices of the prior art, the present assembly (1) can be

operated at wind speeds as low as about 0.5 m/s compared with wind speeds of at

least about 5 m/s for conventional wind turbines because the enclosed inlet (9)

25 augments the speed of the airflow for treatment by the rotor (13), as well as because
of the starter motor which can provide an initial impulse rotation to the rotor (13). The
ability to operate at such low wind speeds enables the assembly (1) to be used in
many different locales where wind speeds are lower and/or highly variable. As but one
example, and as discussed above, the assembly (1) can be of a small enough size to

30 Dbe installed onto a corner of a building, or in a chimney chute, so as to capture unused



WO 2012/ 075566PCT/ CA2011/ 001341 42 As illustrated in Figures 70-72,
the assenbly (1) can also be provided with a coupling conponent (63) for
coupl i ng wbeoshafics(45) to the generator (23). The couplPcmgAzonponamt ( 63)
has an input for rotatably receiving an end of the shaft (45), and an
output for transmtting the rotational energy of the shaft (45) to the
generator (23). 5 Preferably, the assenbly (1) is provided with a
entrance cone (81) for directing the a4 flowinto the inlet (9) and for
making the airflow nore | am nar, as apparent to a person skilled in the

art, andwixd dridierHeatbAtrgyin thaber16atibhs IFurthBifiofe) lige Sdemisinii1)riedacéethe t o
deviate airflow away fromthe "neural zone" described g@éﬁgﬂ nd towards the

10 def | elpherent ficdign tikatican afflict convgntional deyices beeaisecng | IS{0QUPIES: or
13) and/ gLy i i th
Goner ar ofcHtyBlh " EedfTB AL benditgk 1237 5REIGS ok débhcln Wegt Realtion @ tNe

advant aggenerhte eléctritityl i es t he design and operation of the 15 assenmbly (1)
and gduces its structural inertia. Preferably, an electrical charge is
i nduced in the generator (23) by electrical inductance which can result

from the rot abridve, thé Ablifl trodelatd dt RueR w Wiid Sitetisidnadldyl therBembR/ OF
brushl ess known electric notor, for exanple. Furthernore, the encase w nd

t ur bi ne (M)toi be opeated apar asepscohhighuenargy Foasymption: gueh ge citigs: AT FEIRN ngs

89 i . . ) 1
5 ) ot ot MARStREAGEREGoN R RBLERGHTL blfieriCsGRTBABERIC With EREURAPSEHEY {1
pealri ngstréﬁéﬁ(;issialn.dnerl‘lb%mm f sﬁwﬁq oomImMoBOWith fthe ﬂm:?om?!hﬂmn?m SO

e raul i ear.bqx,. f or . heavi er asse i es . i S erefore

ooat8r: Pudlmite: e TSRhvaly 1w winiEhaens af Whichde Blasebt MpRIOR AN SRTBRL t he
gener at OpefrdiBthé tf8bnbly 11289 e muhesalgdttRifib eshvEntibnalnBevieds ahdnstile
arranged 25 circunferentially around a rotor (13) so that when the rotor

(13) r ot Rrasiice dhe csase anzourt af g@ectrical enprgkathivs prRvidiggAcdignificant weight
Feer kg SELPRC IO bl o BRSRAe [("61he Bealdicoasienrl Y
el ect r onapparajusowitBih neau proximiby wif teazhedthen dswdlustrated irh&igured101. VBuch
o8R0 HrBRA L AT M e AL o
mat eri al and/k the 3anBEIBH) iof thaldribabP (49) 197b8 UBtataBI8 Cabott dhéthssives tan
and/ or others, as well as conbinations thereof), hardened pol yners,
maximizing the rotational speed of the rotor (13) for given airflow conditions. The
assembly (1) also advantageously operates at lower decibel levels, which can restrict
the location of conventional wind turbines.
20
The present invention provides yet another advantage because it generates a
vortex downstream of the at least one rotor (13), the "heart” or "eye" of said vortex
being an area wherein the airflow is calm. The generator (23) can be advantageously
situated within said "heart" or "eye" so that its position does not affect or alter the
25 upstream air flow. Moreover, the generator (23) is cooled by being placed in the
"heart" or "eye" of the vortex. The present invention is also advantageous, in that, due
to its innovative design, the at least one rotor (13) and shaft (45) are capable of
rotating at speeds of about 5000 revolutions per minute (RPM) and higher, compared

to a maximum rotational speed of about 1440 RPM for a generator of conventional



5 conposite materials, and/or the |ike, whereas other conponents thereof
according to the present invention, in order to achieve the resulting
advant agesolwi2f7b3s6di scussed herein (ex. easy rotation, PCrgheaiogids) | ow
cost, etc.), can be made of a polyneric material (plastic, rubber, etc.),
and/or the like, depending on the particular applications for which the
assenbly (1) is intended for and the different paraneters in cause (wnd 10
speeds, anbi ent environnent, etc.), asfsapparent to a person skilled in the

art. Furthernore, the present invention is a substantial inprovenent
over thegyidri§ kAblvniifl th@ &, this Bhabling tAé préserfl evedriontd geperseenyreatére
assenbly (1) is sinple and easy to operate, as well as is sinple and easy

t o nanuf ameuntofgirptigal &ggwfeen W‘BFP%G@ tqg‘oééﬁﬁf‘\tﬁﬁt@ﬂﬁbﬁﬂs%“? eliability of
its functions. Hence, it may now be appreciated that the present invention
represents inportant advantages over other w nd turbines known in the prior
art, in that Thes presesiihyertibh providedi ngne:nushedvamw over dmoseosysiautsl es

th t t I ' |t f

ol ats vekowol et Somait  508e ot peity Tel Rl thyfe SROARRT AT pino
assenbl ypepersadpiéd to ééeﬁﬂé o led?&irr@t@'céhd&ﬁdnéWn%t rmb%f@ferﬂeadsmden ¢PEtrary
to the devices of the prior art, pr esent assenb (1) can be operated

at wind spebesleptrifiesjogensrata sm@ble/ gle@mmaglzﬁilc\/ﬁeﬂdwamw&hg@Bémeéfnlfa&

I t ab | et
5254 0l S ey S g el AR BRRSR EC B8 i PRI, ©
as Wlel | tre hesambly cm‘) tdneemeﬂmg ithe rmt_ﬁl]rrsedhlrf&t AN unhlcauwideapan nndtora: of .
i npul se rotati.on to e it er te t W W n
sgge eﬁ%‘{eé'gmﬁﬂesyé qiﬂ(f} S%PWB Qs "T P'rﬁﬁrﬁ?’d "f? yl%%ﬁrg??ﬁ/\here
Wi nd spegfigrafirf abfifids. %Byoﬁﬂlyhtr%hbdéséﬁrlh@éﬂﬂ%n s%td?t{%))&eer@é%émvﬁthlrﬁﬂ'% as

di scussed above, the assenmbly (1) can be of a small enough size to 30 be

i nst al | eéneJases gasing r(B) whichaptaventsi bitis or other @mmalmf@;m dmpaetings theaotern

capture %.Slgﬂally, the preferred screen (75) can be heated, which provides two advantages

over those systems known in the art: first, the heating of the screen (75) allows the

15 present invention to operate in cold weather climates by preventing ice or snow

accumulation, and second, the heating of the screen (75) increases the energy of the

airflow as it enters the enclosed inlet (9), thus optimizing the desired aerodynamic

properties of the airflow and permitting maximum electrical energy extraction. Heating

of the screen (75) could be conveniently done by using electricity drawn from the

20 assembly (1) and/or, if need may be, by an auxiliary feeding system which would
power the electrified screen (75).

The present invention is also advantageous in that it comprises the casing (5)

which eliminates the acoustic and visual pollution associated with conventional

25  devices, further permitting the assembly (1) to be operated near areas of high energy
consumption. Moreover, energy generated according to the present invention is non-
polluting in that it does not require the combustion of fossil fuels. This provides
numerous advantages in that it reduces emissions of greenhouse gases (GHGs) into

the atmosphere and helps countries and industries meet their legal commitments in

30 this regard while promoting sustainable industry at the same time. It further reduces



WD 2012/ 075566PCT/ CA2011/ 001341 44 wi nd and/or heat energy in these

| ocations. Furthernore, the assenbly (1) reduces the inherent friction that
can affliwD22mwessti onal devi ces because the shaft (45) pPCs/a@aoplotd41
relatively directly to the generator (23), and does not depend on gear
reduction to generate electricity. 5 Moreover, the ability to operate
at such | ow wi nd speeds enables the assenbly (1) to be operated near areas
of high energy consunption such as cit4&s or mmjor industrial
installations, thus reducing the power | osses associated with el ectrical

pover trgeSRbe! N"RYE" bRIkbicHsS FrofC #6ssATudlSbGrRATED Blattridal tdemefiituiss ehdknown
in the art. 10 Furthernore, the relatively | ow wnd speeds at which the

present PpawvRita therpressnt ipvantion to be aperated nagrsmnulguq q.lslea ang dowfs rareafabl er
th t t I
an CO” H d @bo@ﬁéﬂn‘?&ﬁana(hﬁmﬁ&i ét’f dti mg‘i‘h'%%w fal tage gb;ft&its%f‘%ﬁé Ca

ener gy, us pr I'ng "a st gni |can urther a

for a pl ultla‘sangttmlflnsassenbl les (1) to be |nstal | ed on an apparat us V\Athl n
near froxi mty of each other, as illustrated in Figure 101. Such 15
advantages are further anplified by the ability of the rotor vanes (19) of

the rotor (13Jhépeésent tifentionas S )adoantb§eotefdreity Qrm;(h@:@ of ey Ol abl e

about thensel ves thus maxim zing the rotational speed of the rotor (13) for

gi ven ai Hmitedyneber of samponerts {ke.cptan(1gh a @@fwtqdeahtaagzafhe@ eljrainatees at
| ower deﬁ"lebg'Jethefb‘?l a tr%rﬁ@sﬁﬁnsﬁs@lﬁr thls rQ&uéu? athéo ,ﬂ&gg@gn@e@gml W nd

t ur bi nes resent | nventi provides anot er because
it gener ekpensivev marr&enaimmassoemtecbfvvlmh&nead:oriveaMnab rdevices dknowh3in, thehart.

"h t wh int irfl I

rhe. BincHlanfidnes & Riber Taiied febturs) & B ieranctnoh sehenrs. 185) Jof or "
‘eye” sodbfehiningtheasighirent 8008 shat (ﬁs)fema/orcuth@ éo% drieAts’Sr dHaFhéteAdhics! r

fl OW. I\/breover t he enerator é@m I's ‘cool ed 13%1 placed in the "heart"

or "eye" sad aqméoxsdﬁﬁ lertingea e ntmﬁmtiawssugsdf ef@iding maieiesance
(02 it R Lb8 dffU UG (7 19°Rhi alldl ' gérfRior 028) 101" oahidbaBkuaR ™" !

replaced without having to dismantle all the components of the assembly (1), and

15 which is capable of neutralizing the electric, magnetic and/or electromagnetic effects of

the generator (23). Moreover, the present invention does not employ brakes to reduce

the speed of the rotor blades as is done with conventional devices so as to preserve

their structural integrity, as known in the art, thus further reducing weight, cost and

complexity. Instead, the present invention employs shutters (47) or other like devices

20 to control or reduce the airflow entering the enclosed inlet (9), said like devices

presenting advantages such as easy installation and operation, and very low
maintenance costs.

According to another aspect of the present invention, there is provided a laser

25 alignment system for facilitating and monitoring the alignment of the turbine in relation

to other components, and for alerting a technician when said alignment deviates a
given amount.

As just a simple illustration of the advantages the present invention provides
30 with respect to cost, a typical wind turbine system known in the art uses more than



rotating at speeds of about 5000 revolutions per mnute (RPM and hi gher,
conpared to a nmaxi numrotational speed of about 1440 RPM for a generator of
convent i oNal201M@50612/ 075566 PCT/ CA2011/ 001341 45 syst enpChranemivooidshe art
t hus enabling the present invention to generate a greater anount of

el ectrical energy when conpared to those conventional systens. The present
I nvention provides nunerous advantages over those systens 5 known in the
art, namely in terns of being | ess ha4?rful to the environnment, and being
better adapted to operate in cold-climate conditions. First, the preferred

screen Gg&t woo@&:oﬂimhts‘ wherdae m@ﬂﬁ"eééﬁt AVEMticnABbRtamkeesE ANEYRBbLE i el d
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the heating of the screen §le %Q!\Ibﬁﬁ)iﬂﬁgt e 15 present invention to operate

i n col dasgamblies @) torkedasty of @csingle nopveatinnahaystemonhilex il
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aer odyngenerating papadity 4o b& stdred ar sblddor gofit. per mi tti ng nmaxi num el ectri cal
ene{l| y extraction. Heating of the screen (75) could be conveniently done by
usi ‘3 electricity drawn fromthe 20 assenbly (1) and/or, if need may be, by

an auxi | i ar yFireesindge, S Xhé © hf:hn\eéhtlo@h ROVEH Erhﬁwsin%:téﬁd '§dsﬁ8ﬁlﬁ£‘s’éc(75)-

The pr esent |nvent|0n is al so advant ag{eous In hat It CO roses t asi ng
(5) whi EAvViEANMENalteshnalegyawbichmay lead otlzq;@neap@n pfibigbly-sidiedgrapleyment h

COnvent K AouenAeH FERiAIE Wbind S Dbl RGN b kohBaengEc: 3 o0
to the mstallation,idesign, inwunting wbiransmission lines, etc. It further presents advantages
15 for those parts of the world where electrical power generation is unreliable and also
complements existing electrical power generators which can be used as back-ups
when, in the rare cases where wind speeds are too low, the present invention does not
generate electrical power. The present invention also easily integrates into the existing
electrical energy transmission infrastructure. Based on a study conducted by a
20  collaborator of the Applicant of the present patent application, the present invention
reduces the cost of producing electrical energy in the order of about 20% to 25%. With
only slight modifications, the encased turbine (1) can be used as an encased or
uncased hydraulic turbine (1) in a water environment. Further modeling suggests that
the assembly (1) according to the present invention can produce up to 10 times the
25 amount of energy of a typical wind turbine for a given windspeed, and this with the
(assembly) being 10 times less voluminous because certain components are
eliminated that generate losses (ex. the gear-augmentation from a low-rpm high-
torque rotation to a high-rpm low torque generator, etc.).



polluting in that it does not require the conbustion of fossil fuels. This
provi des nunerous advantages in that it reduces em ssions of greenhouse
gases (G@eRoimi7sseshe at nosphere and hel ps countries an@#Crrzstivioesmeet
their legal commtnents in 30 this regard while pronoting sustainabl e
industry at the sane tine. It further reduces WO

2012/ 075566PCT/ CA2011/ 001341 46 the need to "scrub" em ssions from
fossil-fuel burning electrical generadgrs, and permts the present
invention to be operated near populous cities and towns, areas of high
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of these cities and towns. present 'invention is al so
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det en&nce i S further reduced esence of sensors (85) for

because of the
)’n‘@ ichad &?"t@ﬁ?&'ﬁ‘y esults, in Righfpm @t the a?r?ﬁretor&%%r components or
characteristics, said sensors (85) alerting a technician to potenti al
i ssues. Further aiding mai ntenance is the use of a sleeve (71), which

al | ows a genEheastarte( pon Ise advantageatshnenaperates Witbethe dssembly (Hhsbras t o
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the gengg at @ pfovitle arMpitRp vatatiorid! fore ahen airspeeistdrebeltvea o@ﬁhmetﬁrés%ldbr akes
to reduce the speed of the rotor blades as is done with conventi onal

dev?Q:esSBQﬁ%@ndcﬁord?%de@ctwaéed when @irspeeds aratabgrve the thegsholtbepeada the art,

thus further reducing weight, cost and conplexity. Instead, the present
i nvention enploys shutters (47) or other |ike devices 20 to control or
reduce the drurfHemmoent the mgoud’niegeoblansadsémblgt (1()99(1 & analing kehibte | cars

' d h |
P o oraREr ISR KindeGent e Sihpbiat ecdind s Yo, JRBdR Lbnvatiensl on, "
there i emetguticyessel dediees sifehahd gwwo%w%ée@mfw fdra8i 7 Hpimeier dBdice,

m)nl toring the alignment of the turbine in relation to other corrponents
and1? or whp@asithg assebhn(ldican pmduce abeutal.8 Wi fena &lcliameter devigeyend dhount .

can be installed in a place where drag is not a concern or has already been generated
by upstream components (i.e. where wind is wasted).

Of course, numerous modiﬁcations could be made to the above-described
20 embodiments without departing from the scope of the invention, as defined in the
appended claims.



47 about 10, 000 conponents whereas the present invention contains |ess than
about 1,000 conponents. Yet another advantage of the sinplicity of the
present iwoentzwossess that it can be manufactured for ine#astaazali/weized
generation or for individual O private electrical generation (also known
as "mcro-electrification"), thus rendering the present 5 invention
"scal abl e" and accessible to every segnent of the population and to |arge

and snmall industry. The | ow cost assodbated with the present invention
enabl es many assenblies (1) to be installed for the price of a single
convent iQuAMSSystem whil e still generating nore electrical energy than
convent i onal devices, thus permitting excess generating capacity to be
stored or sold for profit. 10 Furthernore, the present invention is
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i n consfluiddiavwo(8), thedurbire assembily () comppisingnt s, i nstal | ati on, design,

nmountking of transmi ssjon.lines, .etc. Lt further esent 5 for
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and al sgs igrnbwe®rs fa@dj sting el ectrical power generators which can be used
as back-ups when, in the rare_ cases where w nfiaspe ds are too loi\g’fjthe
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nodel i ng sg(%gests that the assenbly (1) according to the present invention

can _prodFl‘Jﬁ glqng ﬂl%ﬂ_t“idrﬁ@@nf‘ﬂ'e(-’ﬁS amount of energy of a typical wind
turbine for g akPott R9SPESHaaRvitihng! kg eo) 333 SpiRl3ecthg BE Ayt | mes

| ess vol um nous caus I'nconmponen r i mna gener ate
| osses (channelh@)gbetwearingthenindet (8) amdither dutlet (pih Hihve maior mber (1) dbeing t o a

hi ghs | , ) . h nbl
(15 T8c O apiardty MoVeRRRSPRE Bbeict Ffid sl Gl via bl EpBonttddBE e i no
hi t's t henainlretor (8) HaRIngr £ cloB&d-IddpQirrdngément (M7 PRévidsd with aﬂolﬁﬁWra@? wher e

air is sucked into the inlet because of a vacuum created downstream of the
out | et . VAREs 4tDeeanh defining a ngighbadripgielaseddoopirotec passagecR1hthermioseds (1),

whi ch a i j ) . The
o r ter SO HROEBSAYet 321 bEte g IIRTR proviind BT ERLRYe bedt-segtional TS |
ki ck- st area tthreugbtvehicly 189 flojd _flgdt(@) ns;aﬂoweclt te rpass,.ntlHemlnaim rdtag$\1h 3)nbeing he .
gengrat or or,.So. as Lo provide.an, ,ihiti r ot at.j ona rce en _ai r speeds
0e02h2! ShfatEtp it U3 e shiseuod & Blioldbw L uniebioRils g erRb artAlEBr A o
ai r speeq31raadaheveoddirlobp £ fdigethetP ¢21). being further configured for imparting a

forced rotational movement to the fluid flow (3) exiting from the main rotor (13); and

a main generator (23) being operatively connectable to the main rotor (13) and
being driven by a rotation of said main rotor (13), in order to generate electricity, the
25 main generator (23) being contained within the casing (5) and being positioned within
said casing (5) via a supporting component (25) so as to be placed in a vortex region
(27) defined by the forced rotational movement of the fluid flow (3) exiting the main
rotor (13).



Furthernore, the mounting of an assenbly (1) to a noving vehicle can

advant ageousl y suppl enent the supply of electricity to the vehicle.
Convent i onal20emesigency use devi ces such as these produceC®/CA¥iiooI34a 7"

di anet er device, 15 whereas the assenbly (1) can produce about 1.8 Wfor a
6" dianeter device, and it can be installed in a place where drag is not a
concern or has already been generated by upstream conponents (i.e. where
wind is wasted). O course, ngperous nodifications could be nmade to
t he above-descri bed 20 enbodi nents wi thout departing fromthe scope of the

inventign, asydgihiRg@dasdenitly enPapeiding 8 N@aim 40 Whekdi {heA dieyealiosp

assenbly (1) for generating eﬁgctrl city fromki netic energy of a npving
fluid flaswngsment &)t efr bensaiasioion(iy) @Qmp@@ﬁq)ppewgnc mr@rﬂng%é@neasu ng

(5) defi ggq q\,}g"w,é} Wgﬁ'bq r@ p%g q%;q@\nm\o’%' §illrdli Bleof( {ngldrcftBP%r(e@ 1'9|§2ma|

allomed avi ng ‘an e | Ve Cross-se
ar ea foreachoc!ﬂfmmgga tleighblouring kclosed{&)p innep r(btbe phssige (21a)rthe lded-lobe inl et

(9) eln urther config redE r directin éhefl, |df|_owéf@§,|nto sai d
fl ui efolQr7passpges é feqmamamqagﬂ h PEqviding iq/_é'r'%! tive A9%nal
ar ea for selcfibrid dréd) thrdgh Which ah Mielr DortibH of thaMuid! Aok (?z)ik SRARRPLo pdds, the

out | et (11) bei ng positione ownstream of the i1 nlet along the fluid
channel gnd)the outer ringréd) beigoproyiteyl vithna plunaliy wf phien rotoe vanes h‘@bo gachnd

(1), ¢ e Relabopiy 8RR sopLovtaf GEPassab Bufl dF botRd0at ot e
casi ng (r500rvpassage$ Qi bnof chepoaitntotbd $13) phoviding ra rsebomd (eHRctive \oross-a

e a0t SeSeaHRIEA 2rerE T GRBLMTTRD 2Bl SlecRarimpotb Sbidire s dhowed Erass. - )
cl osed-1 oop rotor passages (21) of the main rotor (13) provi di ng an

effective cross-sectional area through which the fluid flow (3) is allowed
t o pass,3.t he Arturhinecassenilg (1 baccarding to claim 2, wherein the inner ring (29) is

delimited from the outer ring (31) via a circumferential median wall (33).

15 4. A turbine assembly (1) according to claim 3, wherein the closed-loop
arrangement (17) is circular having an outer radius(ry), and wherein the circumferential
median wall (33) is also circular and has a radius (r;) which is about 2/3 of the outer
radius (ry).

20 5. A turbine assembly (1) according to claim 4, the outer ring (31) is delimited via a
peripheral outer wall (35), and wherein the peripheral outer wall (35) is circular and

has a radius (r1) corresponding to the outer radius (r;) of the closed-loop arrangement
(17).

25 6. A turbine assembly (1) according to any one of claims 1-5, wherein outer rotor
vanes (19b) of the main rotor (13) have a curved profile different from that of inner
rotor vanes (19a) of said main rotor (13).



20 rotatably driven via the passage of fluid flow (3) through its

cl osed-| oop arrangenent (21), and the cl osed-1oop arrangenent (21) being
further cwof2oun7esdef or inparting a forced rotational noeemeE2o0tioidae fl uid
flow (3) exiting fromthe main rotor (13); and a main generator (23)
bei ng operatively connectable to the main rotor (13) and being driven by a
rotation of said main rotor (13), in order to generate electricity, the 25
mai n generator (23) being contained wsfhin the casing (5) and being
positioned within said casing (5) via a supporting conponent (25) so as to

be pl aC di ” %ﬂ{%%&e@i}?}'{?ﬂ éc%@duﬁid Qﬁ;?joﬁé! o? ?%rﬁ@rﬂ@q”ﬁe'%ﬁat bl‘ﬁaﬁbtapverfent

of the IU| g the I'n rotor A turbine
assenbl yarges) (1@b¢ of thenmairorotdra(13) are radiallyiaffsetiwith respast ko inearotanyanest (17)

of the IR ar (. rises concentric inner and outer rings (29, 31),
t he inn@a?ioﬁgé'?ﬂé'&iéﬁoﬁg{g;'r ovided with a plurality of inner rotor vanes

(19a) each defining a neighbouring closed-1oop inner rotor passage (21la),
t he ¢l oged- | i nner rotor passages (2la) of the inrotor (13

brovbdi g a KB, Arsecaty 6T aGILISEE Ak ANe of Sl 1o gﬂhwﬁlrmutéw%%er

ortiony I t 31
bei ng prﬁi?%gﬁ%bf%“@a"‘é‘?"ﬁ"%"ﬂﬁfﬂ? raif alhel Wil respect i rBr Laks L)
nei ghbo(t9a) @f shidswainirotep ()t er rot or passage (21b), the cl osed- Ioop out er

rotor passages (21b) of the main rotor (13) providing a second effective
cross- 10 sectional area through which an outer portion of the fluid flow

(3) is @l Ovﬁdum@a&mblﬁﬂ)baéd@fdln@@o afy onblof clalmhs acg onkiérein b@tec kstom 2,
aﬁlnthel ner rin i's dellmtedfromthe out er rln%| via a
cir

nf ¥ARe ( WE&M‘%%‘%F toy gty are sonfigured faf; GroPgEfBAYNEN A gfa&@leﬁlm ng to
claim 3ﬂ whﬁ \ﬁ' §3b5 hﬁ?j&'\ﬁﬁé‘r@m' r%fo?’\?ﬁ“égrg }Qf $aid Crhéfﬁ“hftf;r ?’}?) B an

out er |us wherein t circu al’ nmedi an I's al so
circul acoaﬁgurediﬁ)r@ooadlatleg@miﬁ)a lwhn—vﬂiomisfhliniﬂnw @B, of the outer radius (r1).
20 5. A turbine assenbly (1) according to claim4, the outer ring (31) is
delimted via a peripheral outer wall (35), and wherein the peripheral

outer wabl (ARJurbise absatbigr(1padedraimgito’ #fli bse of %Dauﬁ@rwsm@n%wmé fairhe
outer radius (r1) of the closed-loop arrangenent l))
15  rotor (13) comprises about ten inner rotor vanes (19a) and about twenty outer rotor

vanes (19b).

11.  Aturbine assembly (1) according to any one of claims 1-10, wherein the turbine
assembly (1) further comprises a complementary rotor (13b).

20
12. A turbine assembly (1) according to claim 11, wherein the main rotor (13) and
the complementary rotor (13b) are placed side by side within the casing (5) of the
turbine assembly (1) so as to form an elongated rotor (13) within said casing (5).

25 13. A turbine assembly (1) according to claim 12, wherein rotor (19) vanes of the
complementary rotor (13b) are positioned, shaped and sized rotor with respect to rotor
vanes (19) of the main rotor (13) so as to form pairs of neighbouring vanes (19) within
the elongated rotor (13), thereby providing a corresponding cupping effect, for an
increased rotation of the elongated rotor (13).

30



25 6. A turbine assenbly (1) according to any one of clains 1-5, wherein
outer rotor vanes (19b) of the main rotor (13) have a curved profile

di f f er entwbnomvarhsst of i nner rotor vanes (19a) of said marrcA2otio1y4i3). 51
7. A turbine assenbly (1) according to any one of clains 1-6, wherein outer
rotor vanes (19b) of the main rotor (13) are radially offset with respect
to inner rotor vanes (19a) of said main rotor (13). 5 8. A turbine assenbly
(1) according to any one of clains 1-g2 wherein outer rotor vanes (19b) of
the main rotor (13) are radially aligned Wi th respect to inner rotor vanes

(19a) of sai ' .y ( to
by one18; - chaATinG agtetfnll () socordio oty BhEEI TRARE Y1y WheRFFEL ReBE 2, o
(13) wﬁr @neorotorg varesl (E@y otdb@etuﬂmmglssemhlyaﬂmlghmwe&tlhietvz'ltlfg |)re$neqt|t@wft5( 3b), .
an erein inner oL ..vanes in rotor are configure

f or cooﬁ@?rﬁf‘?q{[ﬁ"% ra“?))%?@%k%% %,ay?reﬁsogeﬁt (3a). 10. A turbine
assembly (1) according to any one of clai m; 1 9, V\/nerei n the mai n 15 rotor

(13) conprises about ten inner rotor vanes 21 out t outer
rotob vdles Attomine as_iemblyt(m)rm%dlagi%ﬁﬁvwrm) @eyeﬂ

Compl emSAEL A% §1¢ diEyerd g%%ﬁg{mbﬁﬁﬁéﬁé@é% ﬁ@éﬁ@%. 7%

cl ai m 1the tirbineiassemblyr(d).n rotor (13) and the conplenentary rotor (13b) are
pl aced side by side within the casing (5) of the turbine assenbly (1) so as
to forman elongated rotor (13) within said casing (5). 25 13. A turbine

assenbl yig( 1) AauRmié bEsbrhily ¢4 PadBolding W& Jeome oPéigimd 195, wherin tHe tursine
conpl ementary rotor (13b) are 05|t|one shaped and sized rotgr with

resg8ct assemblyo(l)eaneprisesod herting component {38) fem)eagag &9W@§P¢féﬂ"ﬂs palioF s of
nei ghbo‘Va’n@ gﬁ%? a(g.jl%n"\‘]p Ji“ 3 § 13 %?@%‘?‘é\%ﬁi\tr dgécméﬂoﬁ rl b gfé?é!' di ng

a correspon cupp or an increased rotation o ongat ed
rotor ( b’b)respondlng rotor vanes (19)

17. A turbine assembly (1) according to any one of claims 1-16, wherein a given
15  rotor (13) of the turbine assembly (1) has a central hub (41) provided with a plurality of
through holes (43) for reducing an overall weight of said given rotor (13).

18. A turbine assembly (1) according to any one of claims 1-17, wherein each rotor
(13) is securely fixed about a rotatable shaft (45) being pivotally mounted within the
20 casing (5) so as to rotate with said rotatable shaft (45).

19.  Aturbine assembly (1) according to any one of claims 1-18, wherein each rotor
(13) is made from 7000 series Aluminum.

25 20. Aturbine assembly (1) according to any one of claims 1-19, wherein the turbine
assembly (1) comprises at least one adjustable shufter (47) in fluid communication
with the inlet (9) and being adjustably operable between opposite opened and closed
configurations for adjustably controlling an extent of fluid flow (3) entering the inlet (9),



52 14. A turbine assenbly (1) according to any one of clains 1-13, wherein
at | east one rotor vane (19) of the turbine assenbly (1) is noveable with
respect twoizor/oesesespondi ng rotor (13) so as to have apeardabiiwopdstich. 5
15. A turbine assenbly (1) according to any claim 14, wherein the variable
pitch of said at | east one rotor vane (19) is adjustably controllable by a
control device (37) of the turbine assenbly (1). 16. A turbine assenbly
(1) according to any one of clainms 1-%8 wherein the turbine 10 assenbly
(1) conprises a heating conponent (39) for heating correspondi ng rotor
vanes ( lidprelly adjgstably controlling ) extentasf rotatiohalvepeedast esmhuitdrati Bprandf ini ce on

2ecor ot g BLNGDRonYBIog Frat ot clegsiti pupat B Gerivaia BRI, of 1 e

t ur bi ne asserrbly (1) has a central hub (41) provided with a plurality of
t hrough holes (43) for reducing an overall weight of said given rotor (13).
18. A t uZbi néA tubiseisispeinbly (A} eccatding to anyepe@felaims d+20, wherein the urbinei n

h g ot I
o vorh Sbesll chcaPfites,ah, bk omaBig BBt 23S el PngiEieito
r Iot at ablla giveafrotor 453).for gﬁaeréttmgmlb Tleetramgnbﬁwreéib)amdgr ddjoetably impedinge Of25
cl ai ns n. each roto series . A um num
20. A tulfi rﬂ?\eggs‘gﬁﬂdﬁil’ﬁ? '%f%i)‘lrsé’ ‘H%_jj PJ”%?‘%Hﬁégg}c%?Qu'ﬁﬂ electdcity P 1 1 he
turbine gEtReMAIN g @Aérafé}r(ggkses at | east one adjustable shutter (47) in
fluid communication wth the inlet (9) and being adjustably operable -

bet ween opposite opened and cl osed configurations for adjustably

S0n21 by s pa MERE HssB kbl th ccorie 1lo8M 1 | Bty e imain SaraioR R s en
of r ot at s thepdesdroptaghetib genétor(239). and in turn adjustably controlling

an extent of electricity output of the main generator (23). 21. A turbine
assenbly (1) according to any one of clainms 1-20, wherein the turbine

23. A turbine assembly (1) according to any one of claims 1-22, wherein the inlet
(9) is provided with a deflector (49) comprising a plurality of deflector vanes (51)

15 configured for directing the fluid flow (3) downstream at an optimal attacking angle
onto the rotor vanes (19) of a given rotor (13).

24. A turbine assembly (1) according to claim 23, wherein the deflector (49) is
fixedly mountable within the casing (5).

20 _ .
25. A turbine assembly (1) according to claim 24, wherein the deflector (49) also
serves as a structural reinforcement component for the casing (5) for assisting in
maintaining an overall structural integrity of said casing (5).

25 26. A turbine assembly (1) according to any .one of claims 23-25, wherein the
deflector (49) comprises an orifice (53) for receiving a first distal section (45a) of a
rotatable shaft (45) about which each rotor (13) is mounted.

27. A turbine assembly (1) according to any one of claims 23-26, wherein the
30  deflector (49) comprises between about two and about eight deflector vanes (51).



5 assenbly (1) conprises an el ectromagneti c generator (23b) operatively
connected to a given rotor (13) for generating an el ectromagnetic

resi st ancwofor2/@asjeast abl y i npedi ng the rotation of sai dpPgirx@orianois (13),
and in turn adjustably controlling electricity output of the main generator
(23). 10 22. A turbine assenbly (1) according to claim2l, wherein the main
generator (23) is also the electromagnetic generator (23b). 23. A turbine
assenbly (1) according to any one of &4ains 1-22, wherein the inlet (9) is
provi ded with a deflector (49) conprising a plurality of deflector vanes
(51) 15 configured for directing the fluid flow (3) downstream at an

optinmal attacking angle onto the rotor vanes%g%QP . of j ven r.otQqr. %%3).

24. A t @i nd HESBRIFSODYY G GSPeIdg AR aherbb8lainih 23 WiREe et 8eStor
(49) is f] a iof i e ' : : i senbly
(1) accoé@ﬁ%ﬁ%%%ngﬁ,owmgggb}nﬁt %%s%g\et?\?g@ts%rm 49a)b?§lwslt§ %g?%ge atgéa
st r uct urddflectair (4 3)rsocaetothavergpaariable pitoh. t he casing (5) for assisting in

mai ntai ni ng an overall structural integrity of said casing (5). 25 26. A

turbithe assenbly (1) according to any one of clains 23-25, wherein the
def | ect 029 (49N teBRE 'dssEmbRN(1p actarding(td Faih@8, wheeeinithe varidble pitchliob saitl

section (45a) of a rotatable shaft (45). about i ch each, rptor. i
Tount o0, ot oastaone AeleRteierane (A arlosEbN CaolBae B & fPprAbdgicd FiN,oT 1)

accordi | aims 23-27, wherein at |east one defl ector vane
(53) of nftﬁﬁtéﬂrtbm@é?s%%ﬁaﬂig ly (1) is noveable with respect to the defl ector

(49) so as to have a variable pitch. 5 29. A turbine assenbly (1) according

t [ 8, in th i abl It ch, of id I t t
(51105 4 A e bR o atiPraingor oy ok, BL £ 288, M dfu e
assenbl Ydéfﬂéctorl@hn@T(Sﬁ Esthprist’ asieading Yedgh) (58)cacidghwaed any iake (9f ferl ai s
23-29, wherein a deflector vane (51) conprises a |eading edge (55) facing

towar d t fieeqting dhe flaiy flowr (30 the deading edge (35 having aleading angle w@agﬁsp@%fege
tnd a delarhiots8XhibrBot ) ddia BERARG) elGe (95 RNGIAQRITRERANRT 1)
f 1 ow ( 3) which\tles flaiddlosie(3) teaves thendeflecidr)vane 1(81)d thecdeapantingeeldge (557 havingiang a
15 departing angle with respect to the pivoting component (15), wherein the deflector
vane (57) spans between the leading edge (55) and the departing edgé (57) so as to
form an angled deflector vane (57).

31. A turbine assembly (1) according to claim 30, wherein the fluid flow (3) leaving
20 the deflector vane (57) impacts a corresponding rotor vane (19) at an angle normal to
a surface of the rotor vane (19).

32. A turbine assembly (1) according'to any one of claims 23-31, wherein the
deflector (49) is made from at least one material selected from the group consisting of
25 6000 series aluminum aIonS and stainless steel.

33. A turbine assembly (1) according to any one of claims 1-32, wherein the main

generator (23) is further positioned coaxially about a longitudinal axis (59) of a

segment of the fluid channel (7) so as to be cooled by fluid flow (3) exiting the main
30 rotor (13) and rotating about the main generator (23).



15 departing angle with respect to the pivoting conponent (15), wherein the
defl ector vane (57) spans between the | eading edge (55) and the departing
edge (57)weaora7656f orm an angl ed defl ector vane (57). PCTRA20A/0B4lbi ne
assenbly (1) according to claim30, wherein the fluid flow (3) |eaving 20
the defl ector vane (57) inpacts a corresponding rotor vane (19) at an angle
normal to a surface of the rotor vane (19). 32. A turbine assenbly (1)
according to any one of clains 23-31, herein the deflector (49) is nmade
fromat |east one material selected fromthe group consisting of 25 6000
series alum num alloys and stainless steel. 33. A turbine assenbly (1)

Further S A GiemScasserhly § Deassoidiag [ A0y 08I e s Saouetsm ahdabMent of
he fl ui | | AH ith i
the tlul Hzéfging'dé thd )maif ﬁe?ﬁof?zt\ﬁgg r@i@raﬁwe éﬁrﬁ\eE{dBYzé3§q3h %tébl@%ﬁdﬂe mai n

30 rotor rotating abou n generator ( )
2012/ 07566 Buppating the owiBaatos613) ¥ia aLoupling cemperenti{fy), o) thakwiatitinnef t o

any e of i : 3 el n i .61). of t i erat or
(2% He BociathvShat Bine it dBh gRPeladaied i HrettyshionBisiel Y
nai n r ot edrrédspdhdinigdotation wpthengainasiop (€3)iof ti3urbine aksarmblyqtpt i on of 5 the
i nput shaft (61) of the main generator (23) is directly proportional to a
corresponding rotation of the main rotor (13) of the turbine assenbly (1).
35. Atugbin : j LAt i ; j
Component( 63) Somesseirbly £0reaty I ifinT 1) e B pAg S ApSheR
conpensaf@3hgcomprises \zardompenssiory figxibleneomponanted)t for compensatings ferr t

(45)44nd i : t i .3) 3 r bi ne
hesolplyvarifioh® B bttt seiidorting isfordRerngRIEEEMR] o sharc B B
assenbl ymain) germentor £23). a generator support (25c) for supporting the main
generator 15 (23), the generator support (25c) being fixedly nountable
within the casing (5). 37. A turbine assenbly (1) according to claim 36,
wherein gge gﬁ?ﬂﬁﬁﬁ\bcﬁsséh%go(ﬂ? a(:@o'?ﬁ?ng%%?g%?n%‘%ﬁ%la?ﬁs%ﬁ ifdrdindhe turbine

rei nforcenment conponent fdr the casing ) for assisting In nalntalning an
overal | 3ssemRly (Bl compiisasi a geperateri suppari (Rc) 8y supporting tiis main igenerater

(2508 cofdSh R geRb et brpofl e s hebixed b ERBle Rl HBCERIE B ot
generator (23), and at |east one streanlined support arm (69) projecting

from sai cen}&rar% housi %(67; and bei ng operatively connectable onto the
casi ng (%5 turbine assembly (1) according to claim 36, wherein the generator support

(25¢) also serves as a structural reinforcement component for the casing (5) for

assisting in maintaining an overall structural integrity of said casing (5).

20
38. A turbine assembly (1) according to claim 36 or 37, wherein the generator
support (25c) comprises a central housing (67) for removably housing the main
generator (23), and at least one streamlined support arm (69) projecting from said
central housing (67) and being operatively connectable onto the casing (5).

25

39. A turbine assembly (1) according to claim 38, wherein the central housing (67)

is provided with an adjustable sleeve (71) for receiving generators (13) of different
sizes. | ' .



39. A turbine assenbly (1) according to claim 38, wherein the central
housing (67) is provided with an adjustable sleeve (71) for receiving

gener at orwoQaR)076d66di f f erent sizes. 56 40. A turbine asTamzby/opi341
according to claim39, wherein the adjustable sleeve (71) is configured for
provi di ng el ectromagnetic insul ation. 41. A turbine assenbly (1)
according to any one of clains 36-40, wherein the 5 generator support (25c)
is made from grade 316 stainless steeld6 42. A turbine assenbly (1)
according to any one of clains 36-41, wherein the generator support (25c)
conpri Zem.a i ankine anfs‘emb bln}'li(tﬁaclrt%tfedingito claime 89t whefeliB the sdjmtai;im&llaeubarl y
secured. 10, 43_ A turbine ass 1) .according to any one of clains

1- 42, m/r@%b\er°PﬂS“f&P#%%FE'P\‘I\Q"&%@?I%Eé?&%'ﬁéﬁsuﬁé’a- of the inlet (9) is
substantially greater than the effective cross-sectional area.of the main
rotor (13), for increasing the speed of the fluid flow (3) passing through

the mai rftot d¥ tyrome apsembly s accowing o apyeenePf iaims| 36-40f mhirrgia)the
15enter | L0 . ' di ng t
of o151 raSherdr S (oY) s idde o SraUE SIS RBRIRRSSed) 2000 LD 1t ke osal e

(73) renovably nmountable onto the inlet (9) for further increasing the
speed of the fluid flow (3 fore entering the inlet (9). .20, 45.

tur bi ne 4&sefbityoig) ag P'gil ag a(°8°§ﬁ§9 g‘hé’”gfo'@ & @".’P—%i%“'\lh%?f"t'ﬁ@
casi ng (&anepatol REppott Ifs cbnsERE Ya bidckibf ofitdl Whghi tha! maidngbndratori(13)t e
inlet (9) and t hep%ut Il.@e?tg(ll) are circular. 25 46. A turl:r}lsbne assénb)l y (1)
accor di neerpendipylady,se@fred) ai ns 1- 45, wherein the casing (5) has a | ength
and .m)radi us which are multiples of about 6 inches. 47. A turbine

assenply (1) according to any one of clainms 1-46, wherein the turbine
assenbl y43.1) A dunbiries @assemblya(i)ngcdonding rtenany 30g odbcldimat 1-49, wWherdihuthe f | ow

]gl?:z)wp?g)s e'_a#e%ti\?/’g ctrohs%l-J rt]:tiE)rrI]a acrgg 'o? ﬂ'le( |5r1}e’cf(8)r is'srt]J rstea%?ila\fpygg;ela érqhgﬁ/ tf?g € é'iﬁlzti(?lef uid
cross-sectional area of the main rotor (13), for increasing the speed of the fluid flow (3)
passing through the main rotor (1 3) with respect to the speed of the fluid flow (3)
16 entering the inlet (9).

44.  Aturbine assembly (1) according to any one of claims 1-43, wherein the turbine
assembly (1) comprises an intake nozzle (73) removably mountable onto the inlet (9)
for further increasing the speed of the fluid flow (3) before entering the inlet (9).

20
45. A turbine assembly (1) according to any one of claims 1-44, wherein the casing
(5) of the turbine assembly (1) is cylindrical, and wherein the inlet (9) and the outlet
(11) are circular.

25 46. Aturbine assembly (1) according to any one of claims 1-45, wherein the casing
(5) has a length and a radius which are multiples of about 6 inches.

47.  Aturbine assembly (1) according to any one of claims 1-46, wherein the turbine
assembly (1) comprises a heating component (39) for heating the fluid flow (3) passing
30 though the casing (5) for increasing fluidity of said fluid flow (3).



WO 2012/ 075566PCT/ CA2011/ 001341 57 48. A turbine assenbly (1) according to
any one of clains 1-47, wherein the casing (5) is treated with a

corrosi orwpesizases material. 5 49. A turbine assenbly @Cr/Gaeeardidag to any
one of clains 1-48, wherein the casing (5) is treated with a

pai nt-receptive material. 50. A turbine assenbly (1) according to any one
of clains 1-49, wherein the casing (5) is made from grade 316 stainl ess
steel. 51. A turbine assenbly (1) ac&drding to any one of clains 1-50,
wherein the turbine assenbly (1) conprises a first screen (75a) renovably
nountable within the inlet (9), for preventing undesirabl e objects present

inthe fluid flow (3) fromentering into the fluid channel é.?) wi thin the
casi ng (45. vidatusbing asserbl(8) accosding 0 el MR f SEBRHIY . (AerSiBdBE 8RRES: o
claim 51@)#&%{%@Mth% ‘%ﬁf&%ﬁc{?ﬁreegomut etéf?ﬁéi) conprises a second screen (75b)

r enovabl 'e'w 11), for preventing undesirable
obj ects near the turbine assenbly (1) fromentering into the fluid channel

(7) wthin the, casin 5) . vi,a_said. oytl i3 t i ly (1)
accorti ntt O%F%&SHP séqn)oyzb?@ﬁgqrg\n,q%égf'& oi%gaéé:ha@;&f%’o%p%@ggagas @pal

Cr 0Ss- Se@) ificatedwith.a paift-Rizeplivecpbterial.cr oss- sectional area though which
fluid flowis allowed to pass, the effective cross-sectional area of each
screen (75) being between about 80% and about 85% of its total

cross- segh! R turBiEhssafholy1h bbrdfgd® HFRint dflolaifeoRhg) Werb MICaSMg Of
clainms 51-'53, erein the“effective cross-sectional area of each screen
(75) is (Biematiedropi gradeid g stdinkesestael.es (77) having a shape sel ected from
t he oup consisting of triangular, square, rectangul ar, 'pol ygonal and
circufar. WD 2012/075566PCT/ CA2011/001341 58 55. A turbine assenbly (1)
accordingito mmfbm@eassémk;aq‘1oracédm&§,to\quroebruftdms u-50, whersisiethib ltyrblnk)
conpri ses a heating conponent (39) for

r heat i ng, correspondj ng secti o of
each scraesembigy1)sepraprises abﬁes&éﬁieear(7§e)cmmva3lvomouat35@ewwﬁéa? inlet’(9),
cor r espopfdi RO Rk : ; j 1)
accordi ng)qtdci;g‘ény' ne of 9%?'%?’?%@% ?Eé,ge&‘}@ tehlegﬂl{'%g’l oﬂ%ﬂ&éﬁ %@gﬁﬁ%ﬁm tﬂe(
conpr i sefuidchannetdr ) withinthe oasing (3)ad said ((M&X)(9J.or deterring animals from
appr%lchi ng the turbine assenbly (1).

52. A turbine assembly (1) according to claim 51, wherein the turbine assembly (1)
comprises a second screen (75b) removably mountable within the outlet (11), for
preventing undesirable objects near the turbine assembly (1) from entering into the

fluid channel (7) within the casing (5) via said outlet (11).

20
53. A turbine assembly (1) according to claim 51 or 52, wherein each screen (75)
comprises a total cross-sectional area, and an effective cross-sectional area though
which fluid flow is allowed to pass, the effective cross-sectional area of each screen
(75) being between about 80% and about 85% of its total cross-sectional area.

25

54. A turbine assembly (1) according to any one of claims 51-53, wherein the
effective cross-sectional area of each screen (75) is made of a plurality of apertures
(77) having a shape éelected from the group consisting of triangular, square,
rectangular, polygonal and circular.

30



10 57. A turbine assenbly (1) according to claimb56, wherein the

ani mal -deterring nechanism (79) conprises an el ectromagnetic field produced
by a currwotoraursdeng t hrough a correspondi ng screen (75pcofcAzha/mwd4lpi ne
assenbly (1). . 58. A turbine assenbly (1) according to claimb57 or 58,
wherein the animal-15 deterring nechani sm (79) conprises a sound-emtting
mechani sm (79). 59. A turbine assenbly (1) according to claim58, wherein

t he sound-em tting nmechanism (79) is #&8high-frequency sound-emtting

mechani sm provi ded by a correspondi ng screen (75) of the turbine assenbly

(1). 20 5560. pAtdiBing Q&eﬁtﬁ?r@) YactAnirdeC &0 fafly Nehel of Aimens1-54, elhereis the- 59,

wherei n each screen (/5) is nade froma corrosion- reS|stant materhﬁgp
ein

61. A t uuthime assarebiyl(§) comprgesadieaing sompenenie(39) fon heahndsarRspo
h 25 7 t
ooty o ooat, SefBRAC () S0 5 1 ekt A, FREuRRRn o e, nl bail! ne

assenbl yedrigspending iseeorsrofding sereen (Z8ne (81) bei ng renovably nountabl e onto
a correspondlng supporting conmponent (25), the entrance cone (81) being
posi t9 oned 30upstreamof the inlet (9) for streamining fluid flow (3)

ent eri nggg nt%ﬁﬁbuﬂeld&hehb@%acd%m 18 /afy 2n6 @PCIBIrMé\ (55| MRidiA thé urbide A

turbi ne assenbly (1) according to clfaim 62, wherein the correspondi n@
(11)

suppor t | aspembip ¢heaemprisgs |ag @D'ﬂ@l detenmg meshagism: (79)1for sietRrring Anmpa

5 64. A b|n to any one of clains 1-63, wherein

t he turb gﬁwgu ses a?ot at ab?/e shaft (45) pivotably

nount abl e onto at | east one correspondl ng supporting conponent (25), each
rotor (13) bejng,fixedl unt abl e t at abl.e ,shaft as to
ot a1 { R+ ovh tirbing, Sgadmbly; 1) srererdith do iy 56, BbRm S imel Wtefilde

wher ei n kaghaRbl 9*9? fsbs Wéle@ﬁémégﬁétfo’sﬁeldl pro@licee by iapBurféritajunpingot abl y

nmounted onto a first supporting n’Ponent fi xedly nountable within
the casi thjoygt) a carespanding saregmf 75) the tg@meﬂaﬁﬁﬁﬂhlh@)assenbl y (1) according
to claim®65, wherein the said at |east one

58. A turbine assembly (1) according to claim 57 or 58, wherein the animal-
15  deterring mechanism (79) comprises a sound-emitting mechanism (79).

59. A turbine assembly (1) according to claim 58, wherein the sound-emitting
mechanism (79) is a high-frequency sound-emitting mechanism provided by a
corresponding screen (75) of the turbine assembly (1).

20 | | |
60. A turbine assembly (1) according to any one of claims 51-59, wherein each
screen (75) is made from a corrosion-resistant material.

61. A turbine assembly (1) according to any one of claims 51-60, wherein each
25 screen (75) is made of grade 316 stainless steel.

62. A turbine assembly (1) according to any one of claims 1-61, wherein the turbine

assembly (1) comprises an entrance cone (81) being removabiy mountable onto a

correéponding supporting component (2'5), the entrance cone (81) being positioned
30 upstream of the inlet (9) fgr streamlining fluid flow (3) entering into said inlet (9).



15 correspondi ng supporting conmponent (25) includes a deflector (49) of the
turbine assenbly (1), and wherein the rotatable shaft (45) is pivotably
nount abl ewei2otwarsxai d defl ect or (49). 67. A turbi necagsenlopiysl)
according to claim66, wherein a spacer (83) is provided 20 between the
first supporting conmponent (25a) and the deflector (49). 68. A turbine
assenbly (1) according to any one of clains 64-67, wherein the rotatable
shaft (45) extends substantially al ongd® | ongitudinal axis (59) of the
fluid channel (7). 25 69. A turbine assenbly (1) according to any one of
clainms 64-68, wherein the rotatable shaft (45) conprises at |east two

i al ft 5 the fi i al shaft, I first { 13
ot at abl Bmrouhe LEPRe ABEBI T GBI B AT 88, PSRN, 18, CRRRRONANG (3
dth j i I i ' I WO
and the §§?§$ﬁhg¢e@%@erg@t.ssﬂo®neaer (%)%Pﬂiéttﬁﬁnﬁé’%é’é?ﬁﬁlx PhLY

2012/ 0755 CT/"CA20 0 1 60 thereabout and beli ng con ted to a second
generator (23), wherein each coaxial shaft (45) has a rotational velocity

substant pal |y i i viel oci f ol CRA I ' t or
(1355 65 0 bR dehuhr L deiiing 6 st dné ot GR% FRREPINRTuBTeS
wher ei n assenbly {1 heomprdserha yofatable ahaft i(48)spivotablysmountdble émto atdeasdtuneng at
| east one Ipara ter of each shaft (452). 71. A turbine assenbly (1@
accor di n§PTSRONGING, SUPPORkRG EPMPPRRNt(Z5).c8a80 Frfar (13)pheinardixedly; mouatable ed
fromthe bid LIRH | ion and rotational velocity.
72. A tu?g{ogggwagdgéetﬁgﬁé%@g)cﬁégl ng ttgtgénrg‘wg‘tr‘fe of clainms 64-71, wherein
the rotatable shaft (45) conprises different sections of different outer

chrrToLSe, oo yblne il TRCAL SRR SRR AR g robHE k08" " °
assenbl yhgd )p first disthl regction #a)opivotablyahainited Ghtd 2, ﬁmheu?dniﬁ Qohipopkap! e
|

shaft M@f’@ig%i ses V?B{Iee,djf erent sections, a first stal section (45a)
20 confi xely maygiahie within the cAsing () at thedplebi®i ng conponent (25a), - a
second distal section (45b) configured for cooperating with the nmain

gener at or. (Zg&, and a mddl e section (45c) configured for cooperating with
the mai n®%.0t o terbine assembly (1) according to claim 65, wherein the said at least one

15 corresponding supporting component (25) includes a deflector (49) of the turbine

assembly (1), and wherein the rotatable shaft (45) is pivotably mountable within said
deflector (49).

67.  Aturbine assembly (1) according to claim 66, wherein a spacer (83) is provided
20  Dbetween the first supporting component (25a) and the deflector (49).

68. A turbine assembly (1) according to any one of claims 64-67, wherein the
rotatable shaft (45) extends substantially along a longitudinal axis (59) of the fluid
channel (7).
25 ,
69. A turbine assembiy (1) 'according to any one of claims 64-68, wherein the
rotatable shaft (45) comprises at least two coaxial shafts (45), the first coaxial shaft
(45) having a first rotor (13) rotatably mounted thereabout and being connected to a
first generator (23), and the second coaxial shaft (45) being mounted concentrically -
30 within the first coaxial shaft (45), and having a second rotor (13) rotatably mounted



74. A turbine assenbly (1) according to claim73, wherein the mddle
section (45c) 25has a dianeter larger than that of the first distal section
(45a), amsowhewmsssesaid first distal section (45a) has acuaicaretignoiddar ger
than that of the second distal section (45b). 75. A turbine assenbly (1)
according to any one of clainms 64-74, wherein the rotatable shaft (45) has
a second distal section (45b) pivotably nmounted onto a second WO

2012/ 075566PCT/ CA2011/ 001341 61 suppor60 ng conponent (25b) fixedly

nount able within the casing (5), downstreamof the inlet (9). 76. A

turbi ne @fREAHUW dndl) béifig VoRhasiel Go-# lsabdnd’ gendratdre28),t WRereRr @a6h Toa@aart i ng
5 conponent_ (25b) is positioned within the casing (5) between the main
rotor (18hafhfdb)has Adickatigaakrelpely sulptantiajiy matching A Felatieral Melgeity 19f its

accordin ' 76, wherein the second supporting conponent (25b)
conpri segog&s@g?ln@hrégggﬁa'w?) for renovably housing a 10 segnent of a

m ddl e section (45c) of the rotatable shaft (45), and at | east one

stre iged s r.t_arm roject.ing from sai haf t sing. (8 and
bei ng opZﬁati 2‘&3’"&%@?@%‘5@&) Eﬁoﬂ r 'H%qea@ynﬁn?ﬁq. g‘a'mi%.sa%én d‘?’nrg‘?rﬁé‘ ﬁeserrbl y
(1) accotuibing dseembly (ANeoMprisésh ¥enSdt(85) forAdritoning at [katPoke! pARIN et of
conponent (25) .also serves as a structural reinforcenent conponent for the

casi ng (95‘0'? Shafbds) st i ng in maintaining an overall structural integrity of
sai d casing (5). 79. A turbine assenbly (1) according to any one of
clainms 64-78, wherein each 20 supporting conponent (25) is nmade from grade
316 stai Al essAstugiine asembly t(d) ocordisg dabélging 170, awhereih thetat foast ane of

2 coll s et Eusgitied Rght R SRUR <OMSsInd, SCAloretr; W e racoitoral

enabl e t h&lotigl at abl e shaf t (45) to rotate

72. A turbine assembly (1) according to any one of claims 64-71, wherein the
rotatable shaft (45) comprises different sections of different outer diameters, each of

15 said sections being configured for cooperating with a corresponding component of the
turbine assembly (1).

73. A turbine assembly (1) according to any one of claims 64-72, wherein the
rotatable shaft (45) comprises three different sections, a first distal section (45a)

20  configured for cooperating with a first supporting component (25a), a second distal
section (45b) configured for cooperating with the main generator (23), and a middle
section (45c¢) configured for cooperating with the main rotor (1 3)

74. A turbine assembly (1) according to claim 73, wherein the middle section (45¢)
25 has a diameter larger than that of the first distal section (45a), and wherein said first
distal section (45a) has a diameter larger than that of the second distal section (45b).

75. A turbine assembly (1) according to any one of claims 64-74, wherein the
rotatable shaft (45) has a second distal section (45b) pivotably mounted onto a second



25 with respect to the correspondi ng supporting conponent (25) while

all ow ng sai d correspondi ng supporting conponent (25) to remain stationary.
81l. A turwonenawswably (1) according to claim80, wherepoTidoti@marisng ( 89)
conprises a ball bearing. WD 2012/075566PCT/ CA2011/001341 62 82. A
turbine assenbly (1) according to claim80 or 81, wherein the bearing (89)
has ABEC 7 tol erances. 83. A turbine assenbly (1) according to any one
of clains 80-82, wherein the 5 bearing489) is nade from stainless steel.
84. A turbine assenbly (1) according to any one of clains 80-83, wherein

the bear susporfisy compbherti (@8bE fixedlP nfsuntdbié withim thensasing |(5), (dowmseeamdohg to
any one gf 'Cie?id)m 1-84, wherein the turbine assenbly (1) conprises a
starter 8 ( 3c) operatively connected to the rotor (13) for providing
an inpul sive rotation to said rotor (13) when the fluid flow (3) travelling
through the fluid channel (7) is below a given threshold speed. 15 86. A

t ur bi ne #8senbltyrbine asssmblyi(hyaceordingitordaim Whewbenein the secomdgsuppoding ( 23)

[ fi d ) . 23¢) for. bi
nasorbl yERponert @561 anRd itk i basy (EbvbERdte 5 yoBR L A 2 e
1- 86, whtheanhainideheratop(23p. assenbly (1) conprises an auto-positioning

mechani sm (99) for automatically and 20 continually positioning the inlet
(9) to face a direction of greater fluid flow (3). 88. A turbine assenbly

(1) accopyli ”%t@r&h@ié&éﬁbv‘@p’ %b@orﬁ?@nﬁ%gﬁrﬂo?ét&P'?F”QvH@?&iHai?lies Eéqit)

conprises at |east one axis rot at nmount able ‘onto at | east one
cor r esposidppegting compena)t (85b) temprissisray shafb hogsing £87)ufob rermovatdye hiblising B)

' . | al. =88, jn the t ' I 1) i
o S 1 FediPallet Bhin eRRE ASED of thF Jalne e sath Uila o0; plieact e cal
support streamRnegde sGBSort arm (69) projecting from said shaft housing. (87) and being
operatively connectable onto the césing (5).

78. A turbine assembly (1) according to any one of claims 64-77, wherein each
15 supporting component (25) also serves as a structural reinforcement component for
the casing (5) for assisting in maintaining an overall structural integrity of said casing

(5).

79. A turbine assembly (1) according to any one of claims 64-78, wherein each
20 supporting component (25) is made from grade 316 stainiess steel.

80. A turbine assembly (1) according to any one of claims 64-79, wherein the
rotatable shaft (45) is removably mountable onto a corresponding supporting
-component (25) via a bearing (89) so as to enable the rotatable shaft (45) to rotate

25 with respect to the corresponding supporting component (25) while allowing said
corresponding supporting component (25) to remain stationary.

81. A turbine assembly (1) according to claim 80, wherein the bearing (89)
comprises a ball bearing.
30



WD 2012/ 075566PCT/ CA2011/ 001341 63 90. A turbine assenbly (1) according to
claim89, wherein the fixed vertical support structure (95) is selected
from t he woao/ossesi sting of a pole, rod, pylon, buildi rRgTandomeoetiidiati on
shaft. 5 91. A turbine assenbly (1) according to any one of clains 1-88,
wherein the turbine assenbly (1) is renovably nountable onto a noving
vehicle for generating electricity froma fluid flow (3) resulting froma
di spl acenent of the vehicle. 92. A8airbine assenbly (1) according to
claim91l, wherein the turbine assenbly (1) 10 is an auxiliary supply of

el ect ri cg2nerAurbinedasseniblp YPpascording te TldimCc8 @ ioe 18y whierdih éhy deiafihg .(8903. A
t ur bi ne Ss& JI(y &i[% according to any one of clains 1-92, wherein the
tur bi ne BRSERBL/7 1QA€T8AFeS.0f an array (97) of same turbine assenblies. 15
94. A turbine assenbly (1) according to claim93, wherein each turbine
assenbly (1) is placed one above the other. 95. A turbine assenbly
91) accoBdi ngA ttorbineniass@ablyr (194aconrd;'n@ito arnyc hne wfbclains 80825 emigrgin( the i s

th 96. A turbi bl
?Caccobgﬁ{@/@% r{yg\%%ﬂo St&n& ?%?gg a\r/]\k?erglrn at Ieastu:)nlensoggfe( 1331 S

concentr| cally and rotatably nmountabl e about the main generator (23) for
generati ng electricity via a rotatign of said at |east gone rotor (13) about
5

the main® ﬁem%@see@ﬁw (g 7accRrding 3p ranya98e | Glaims) 80:8&3 whergin B‘%ny
one of cbg?ﬁﬁg ?Qluﬁ‘(ﬁé‘d” for each turbine assenbly (1), a plurality of
re

rotors (13 ot at y mount ed about correspondi ng generators (23) and
configured in series in the casing (5). WD 2012/ 075566PCT/ CA2011/ 001341

10 85. Aturbine assembly (1) according to any one of claims 1-84, wherein the turbine

assembly (1) comprises a starter motor (23c) operatively connected to the rotor (13)
for providing an impulsive rotation to said rotor (13) when the fluid flow (3) travelling
through the fluid channel (7) is below a given threshold speed.

15 86. A turbine assembly (1) according to claim 8‘5, wherein the main generator (23)
is conﬁgured to also serve as the starter motor (23c) for the turbine assembly (1).

87.  Aturbine assembly (1) according to any one of claims 1-86, wherein the turbine
assembly (1) comprises an auto-positioning mechanism (99) for automaticaily and
20  continually positioning the inlet (9) to face a direction of greater fluid flow (3).

88. A turbine assembly (1) according to claim 87, wherein the auto-positioning
mechanism (99) comprises at least one axis of rotation (1) mountable onto at least
one corresponding pivot (93) of the casing.

25 ‘
89.  Aturbine assembly (1) according to any one of claims 1-88, wherein the turbine
assembly (1) is raised in elevation with respect to a ground surface via a fixed \)ertical
support structure (95).



64 98. A turbine assenbly (1) according to any one of clains 1-95, wherein
at | east one generator (23) encases a corresponding rotor (13) such that
rot ati on wb 28mids3wer r espondi ng rotor (13) induces an el ectrrdaotunorEmnt in
the at | east one generator (23) thereby producing electricity. 99. A Kkit
wi th conponents, including an elongated casing (5), an inlet (9), an outlet
(11), a main rotor (13) and a main generator (23), configured for
assenbling with respect to one another63 so as to forma turbine assenbly
(1) such as the one defined in any one of clains 1-98.

90. A turbine assembly (1) according to claim 83, wherein the fixed vertical support
structure (95) is selected from the group consisting of a pole, rod, pylon, building and

ventilation shaft.

5 91. Aturbine assembly'(1) according to any one of claims 1-88, wherein the turbine
assembly (1) is removably mountable onto a moving vehicle for generating electricity
from a fluid flow (3) resulting from a displacement of the vehicle.

92. A turbine assembly (1) according to claim 91, wherein the turbine assembly (1)
10 is an auxiliary supply of electric energy to a main supply of electric energy of the
vehicle.

93. A turbine assembly (1) according to any one of claims 1-92, wherein the turbine
assembly is part of an array (97) of same turbine assemblies.

15 |
94. A turbine assembly (1) according to claim 93, wherein each turbine assembly
(1) is placed one above the other.

85. A turbine assembly 91) according to claim 93 or 94, wherein each turbine
20 assembly (1) is placed side by side with respect to one another.

96. A turbine assembly (1) according to any one of claims 1-95, wherein at least

one rotor (13) is concentrically and rotatably mountable about the main generator (23)

for generating electricity via a rotation of said at least one rotor (13) about the main
25 generator (23).

97. A turbine assembly (1) according to any one of claims 1-96, wherein for each
turbine assembly (1), a plurality of rotors (13) are rotatably mounted about
corresponding generators (23) and configured in series in the casing (5).

30
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98. A turbine assembly (1) according to any one of claims 1-95, wherein at least
one generator (23) encases a cotresponding rotor (13) such that rotation of said
corresponding rotor (13) induces an electric current in the at least one generator (23)
thereby producing electricity. '

99. A kit with components, including an elongated casing (5), an inlet (9), an outlet
(11), a main rotor (13) and a main generatdr (23), configured for assembling with
respect to one another, so as to form a turbine assembly (1) such as the one defined
in any one of claimé 1-98. |



