- 1 WND ENERGY CONVERSI ON SYSTEM Field of the Invention 5 The present
invention relates to a wind energy conversion systemfor a building.
Background of the Invention 10 It is well known to use wind to drive a
rotor or turbine to convert wind power into alternate forns of power
and/or otherw se drive various machines. It is also known to use wnd
driven turbines on a roof of a building for providing electricity tolthe
bui | di ng. An exanple of su i g' I i,n Internationa
publication no. WO 01/5739§&NBT%¥§k§gLé§gkﬁR F§§|§§§2E§n el ongated w nd
turbine having an axis of rotation which appears to extend for the entire
| ength of the-rgofrapdsi A a-gdifEGt1on transverse to a direction of airflow
through the turbine. 20 Tt is to be understood that, if any prior art
publication is referred to herein, such reference does not constitute an
adm ssi gn that phespubl igathonofiorgBaacpatt of wihe cgergON-g8RELak on

know edge ig %@S apt in Australia or any 25 other country. Summary of the
I nvention ACEording to”ofe aSpeet of the present invention there is 30
provi ded a wi nd energy conversion systemfor a building conprising: one or

more wind dgjven-LotQrsyscenfi gyred.tg,convert wind energy to an alternate
f or m of energyT—a—pftcﬁedgroog—structure having a first pitch on which 35
the or each rotor is nounted; and, - 2

10 It 1s well known to use wind to drive a rotor or turbine to

convert wind power into alternate forms of power and/or
otherwise drive various machines. It is also known Lo use
wind driven turbines on a roof of a building for providing
electricity to the building. An example of such a system

15 is disclosed in International publication no. WO 01/57397.
This document discloses an elongated wind turbine having an
axis of rotation which appears to extend for the entire
length of the rcof and in a direction transverse to a
direction of airfleow through the turbine.

20
It is to be understcood that, if any prior art publication
is referred to herein, such reference does not constitute
an admissicn that the publication forms a part of the
commen general knowledge in the art, in Australia or any

25 other country.

Summary of The Invention

According to one aspect of the present invention there is
30 provided a wind energy conversion system for a building
comprising:
ong or mere wind driven rotors configured to convert
wind energy to an alternate form of energy;
a pltched recof structure having a first pitch on which

35 the or each rotor is mounted; and,



a cover supported by the pitched roof structure above the or each rotor,
the cover having a second pitch less than the first pitch. 5 In one

enbodi ment, the pitched roof structure conprises a ridge region in which
the or each rotor is nounted, and wherein the cover extends to opposite
sides of the ridge region. 10 The or each rotor may have an axi s of
rotation parallel to a direction of flow wi nd through each rotor. The w nd

energy conversi op éM%E%ngagon@éEh%p gﬂgpbh%%h@dcgwh%ngtEeiLu%@CEbOQEOf
each comdlnghsurroun ing a corresponding rotor and having en opposite

ends directFA§ afr SRFOWFRGOtip the E5VBFt ERBANFOGT SSEPGET enié olEB6w t hr ough
the rotor. Thenwtnd eneggypeenversion systemmay further conprise a gutter
supported by the pitch roof structure and beneath the rotors. 20 The w nd
energy conversion systemmay further conprise two electrical generators
coupl ed wi t hneach eoborimherei hher pspebtilvecgéneratiarsrar eodpirvensby

opposi te ends,gf pe dpive shatLyr ol ated by bhecrotor, gach ganerator

produci ng 2 energy ero iI'S cause rotat'e by the

action of aWhefFémnﬁ@etﬁpﬁaghEKh@nd@tbﬁ oBppeftPesdériept pontof thdgBr awi ngs
30 An enbodiggntnof the present invention will now be described by way of
exanple only with reference to the acconpanying drawi ngs in which: Figure
1 is an end view of a wind energy conversion system 35 in accordance with
a firsticenbodement coftnt hetpresent hatrevent k@R 8Adrotadion parallel to

a direction of flow wind through each rotor. The wind
energy conversion system may further comprise a cowling for
each rotor, each cowling surrounding a corresponding rotor
and having cpen opposite ends directing air flowing up the

15 pitched roof structure tc flow through the rotor.

The wind energy conversion system may further comprise a
gutter supported by the pitch roof structure and beneath

the rotors.

The wind energy conversion system may further comprise two
electrical generators coupled with each rotor wherein
respective generators are driven by opposite ends of a
drive shaft rotated by the rotor, each generator producing
25 electrical energy when the rotor is caused Lo rotate by the

action of air flcowing through the rotor.

Brief Description of the Drawings

30 An embodiment of the ©present invention will n1ow be
described by way of example only with reference Lo the

accompanying drawings in which:

Figure 1 is an end view of a wind energy conversion system
35 in accordance with a first embodiment of the present

invention; and,



Figure 2 is a partial side view of the systemshown in Figure 1. Detailed
Description of Preferred Enbodiment 5 Referring to the acconpanyi ng

drawi ngs, a wind energy conversion system 10 for a building conprises one
or nore w nd powered turbines 12, a pitched roof structure 14 having a
first pitch on which the turbines 12 are nounted, 10 and, a cover 16
supported on the pitched roof structure 14 above the turbines 12. The

cover 16 has. cond. pitch is .less than the first pitch, i.e. .less
than the pi P éﬁu}'%%fo%]hégpiat c%%%pggo(l)f Suct urd fzfj.q ‘i%eTﬁéfsgief“ch%%O%ofl”
structure 14ipasetwo sloping sides 18 and 20 that converge toward each
other in an upward direction. The turbines 12 are supported on the
structure 14 in a ridge region 22 created by and between the converging
sides 18 aR@t2dicex HeFcthahiPBavingreRerepdstmapdinggé regi on 22 20 of the
structure 14 open for the nounting of the turbines 12, the roof structure
14 is of geperally conventjonal form and conL% uration and thus wl |
conprise a %?5?5F¥?9 of S r'Jot BEEmENRA Y PYet Ker W 1 aft erd Y oFEEE Ydnd
battens (notnshowndn 25sThe cddvefod6aoverllidesgan WpRerspordén®no26mef-«t he

roof structt 4 @pg xt S. 10 opposite side f the.ridge .region 22.

In effect, ?Eéscﬁ%%r .%ga&'_ :%Kﬁ%pg?’po%ti%ﬁgcé%gofﬁ?%% F%%%“%%?%%tﬁﬁe 14

create or ah@va@gaamﬁndSﬁumﬂéwhSGHQ&Mﬂnh_tﬁaetmsbmmﬂﬁ W how nguopwar, dl y

on the 19l desnd, 8.andyc20 1Lh1oUgh dhey iy bl lies, 122,45 PLEYI Qusly (eAthgned,
pitch o

the pitch of the cover 16 is l'ess than the e roof structure 14
so that the2bove the turbines 12. The cover 16 has & second pitch

that is less than the first pitch, i.e. less than the pitch
of the pitched roof structure 14.

15>  The pitched roof structure 14 has two sloping sides 18 and
20 that converge toward each other in an upward direction.
The turbines 12 are supported on the structure 14 in a
ridge region 22 created by and between the converging sides
18 and 20. Other than leaving the crest or ridge region 22
20 of the structure 14 open for the mounting of the Cturbines
12, the roof structure 14 is of generally conventional form
and configuration and thus will comprise a plurality of
reof beams 24 together with rafters, Jjolsts and battens

{not shown).

The cover 16 overlies an upper portion 26 of the roof
structure 14 and extends to opposite sides of the ridge
region 22Z. In effect, the cover 16 and the upper portion
26 of the roof structure 14 create or act as a wind tunnel

20 28 that directs wind W flowing upwardly on the sides 18 and
20 through the turbines 12.

As previously mentioned, the pitch of the cover 16 is less
than the pitch of the roof structure 14 so that the
35 perpendicular distance D between the cover 16 and the upper
portion 26 of the f{irst structure 14 decreases in a

direction toward the ridge region 22. Thus, the wind



35 perpendi cul ar distance D between the cover 16 and the upper portion 26
of the first structure 14 decreases in a direction toward the ridge region
22. Thus, the wind - 4 tunnel 28 reduces in cross section area toward the
ridge region 22. This has the effect of increasing air pressure and thus
air speed through the turbines 12. It w/)l_be appreciated that the
configuration of the wind tunnel 28 5 has the effect of directing w nd from

opposi te si demof; the rSrUaLUre, 14.Lo.f Lowckhrough heoturbi nes 12

turbine 12 conprises a mnn rotor coupled to a drive shaft 32 pas
t hr ough an &%i%s-f %ot at Tohs Faﬁhéhelﬁfﬁﬁﬁ@ PétdﬁQ§?aSHﬂScﬂ%&dﬂgmﬁwr%z

and thus theaxi shef nat-atdon-of chheupropeld eru39ikss peppendi gular 10rhe
transverse to a |line or dlrecklon of _extent. of tE rldge region 2 Thus,

the drive sR&R “52-4€Eubstantial 15 P 18 1 Ty P r%ﬁ??oﬁUQP i r”% 1 ow
t hrough ¥ he Hauyr bime &iZed5 oo diwrddieimqassirst ﬂﬂbmonqemzrm ingldhen@itthd | ow

t hrough the tur |ne e Sy urther nprls a respective
cowing 34 ﬁt Yeach “of th2)€§%§%ﬁ£%fgﬁg %1tu |ng gih surrounds an upper

portion of a corresponding turbine 12 20 extendlng above the beans 24 and
has open oppogi{ et‘a’?%ned'lrze%bm?lr%ls%sf'éJV‘MEHdUQ:cEﬂ‘&r@@f <5<§J;%éd” %014

through the turbine 12 he co are ideally aerodynam cal |
shaped and ¢Bnficguied t o> €oREEREFEL & &K G af b55°6r YOLREGEh Athe- W nd

rotor 300 IRyt sréegardo. fOfoQé(a(E'pi‘@e 8Ra2b insi Qﬁl@utﬁﬁgetﬁé the cawt i ng
34 may be confi red t éﬁ;o ressive Iy taper from ]%3505|te 0 enln S to
a central r'é&yi Ort 3@ THH H cowid

extends in tthe Nelnneabrdnifnﬁaumtmbebﬂeemtamtlmﬁbrt@@rfad@e region 22.
Thus, the drive shaft 32 1s substantially parallel to the
direction of air flow through the turbine 12.
15
To further assist in ceoncentrating the air flow through the
turbine 12 the system 10 further comprises a respective
cowling 24 for each of the turbines 12. Fach cowling 34
surrounds an upper portion of a corresponding turbine 12
20 extending above the beams 24 and has cpen opposite eénds
directing air flowing up the roof structure 14 through the
turbine 12. The cowlings 34 are ideally aerodynamically
shaped and configured to concentrate alr flow across or
through the wind rotor 30. In this regard, for example, an
25 inside surface of the cowling 34 may be configured to
progressively taper from tChe opposite openings te a central
regicon in which the wind rotor 30 rotates. Each cowling 34
extends in the vertical direction between an inner surface
of the cover 16 and an outer surface of the roof struclture
30 14,

Opposite ends of the drive shaft 32 are coupled to
respective generators 38 for generating electricity. The
generators 38 c¢an be configured or driven to produce
35 electric current of the same phase which in  turn 1is
provided to a power management system (not shown) via

electrical cabkles 39, The power management system can



of the cover 16 and an outer surface of the roof structure 30 14. Opposite
ends of the drive shaft 32 are coupled to respective generators 38 for
generating electricity. The generators 38 can be configured or driven to
produce 35 electric current of the same phase which in turnis provided to
a power nmanagenent system (not shown) visa_ el ectrical cables 39. The power
managenent systemcan - 5 distribute electrical power provided by the

generators §5.csebeclivelyho.aslorage devlescsusly agbatterieso(noty

shown), appliances wthin a“buildi'ng supportin structure
to a power GFRIACEEVELywild e apprectated tdfat swichd passiatg-ahrgughnbhe
tur bi nes 1?sh8wﬁppo%§§i$r{c%c§'Qﬂﬁh;@ﬁlu%e ther Mg LoLeEsS 30y tonLotake in
opposite directions. pendi ng on the type of generators Sg i ncor por at ed
in the syst8hf16tUFe hay°bhet202i APBFEadtitlo maintain the phase of the
electric current produced by the generators 38 irrespective of the
direction rotation of the propeller 30. This can he achieved by . the
provi si on o?gge%}f o%@% 55%%@%%? %ésﬁ%?ﬁlsi”ﬁﬁg HE S ' §éner 8 6P938 86 t hat
i rrespectiveuobithe direot bppoefitdbdiotationsofatihe phepeliher x30cand3dri ve
shaft 32, t | tion t] - ro - oy h

R rdiiectinnopboLota aggeeﬁlggg..sbgpéngggg SpovRL eloLnes

generators remains the same. A gutter i ovi ‘runs-al ong the
ri dge regi ofie22r2p0r pendat ANEREPPURBRAesi 12 ther easediing Cany lhatiery t hat may

be bl own thheyghathe tunngk n28inTheiQubheke4Q iaynbe plduhed. iLnt-echhe
rai nwat er gutt?r sgsten1gnot shown) for the roof structure 14. ,

produced by the generatodoOrs 38 irrespective of the direction

of roltation of the propeller 30. This can be achieved by

the provision ¢f gear boxes between the shaft 32 and the

generators 38 so that dirrespective of the direction of

15 rotation of the propeller 30 and drive shaft 32, the

direction of rctaticn of the rotors (net shown) of the

generators 38 remains the same.

A gutter 40 is provided that runs along Lhe ridge region 22
20  beneath the turbines 12 for catching any water that may be
blown through the tunnel 28. The gutter 40 may be plumbed
into the rainwater gutter system {(not shown) for the roof

structure 14.

25 Now that an embodiment o©f the present invention has bsaen
described in detail it will apparent to those skilled in
Lhe relevant arts that numerous mocdifications and
variations may be made without departing from the basic
inventive concepts. Fer example, fthe turbines 12 are
30 illustrated as being disposed along a ridge region 22 of
the roofl structure 14. However in an alternate
conflguration, the turbines 12 may be disposed along either
cne cr both of the sides 18 or 20 of the roof structure 14
and provided with separate covers 16 each of which has a
35 pitch less than the pitch of the roof structure 14, or more
particularly, the pitch of the respeclive side 18 or 20 on

which it 1is supported. All such modifications and



25 Now t hat an enbodi nent of the present invention has been described in
detail it will apparent to those skilled in the relevant arts that
nunerous nodi fications and variations nmay be nade wi thout departing from
the basic inventive concepts. For exanple, the turbines 12 are 30
illustrated as being disposed along a riglge region 22 of the roof
structure 14. However in an alternate configuration, the turbines 12 may
be di sposed.al h r h e. e or. 20, 0of the roof
structure 1X%r§%gl§?%b?&) lﬁ‘%@%gr%gﬁe%%v%$§91%0&§dh58f(§W18H8h§; a 35
pitch | ess PﬁéﬁOph@fpﬁﬂéﬁW@ﬁm%%%#kkﬁﬂkﬂﬁvkﬁuﬁeam@ dﬁewmmk60|ﬁﬂ¢wxnnknly,

the pitch oﬁ,hbh%crcg:saoe@flmesga%sla%torn%r&qonmw hichSeSUpPQsteq, ﬁé
such nodi fi at ons vari ations together with others that woul d be

obvi ous to 3r§8585ﬂl8ﬁﬂlﬁéFV‘§@@Iquﬂetﬁ§S§FFF§ﬂé”Ueened to be within

t he scope of the present invention the nature of which is to be determ ned
fromthe above description. 5 1n the clains of this application and in the
description of the invention, except where the context requires otherw se
due to expré@sth@ng&é@@sopfné®é§sapplﬁnpkﬁ©@th@m irhekmom&$cﬁM@€3mwmﬁﬁse"

or Var'at'0@§e5§9Qe%§i590nE 588" QL rcCOmpriging’ are used in an inclusive
sense, i.e. to specify t presence of the state& %égfures but not to

precl ude th@uﬁré@eﬁé@fﬁﬁsaéépﬁpéﬁeopffGﬁ?ﬁéﬁaﬂéaﬂ@PéétﬁﬁlCWar¢®@sw0rd5

enbodi ment s "ebubhe senvent oRiat3ohs sG-al BB: ”%om@ﬂﬂs@@”eQ@rgy conver si on

system f or bUI|dI
y a prlslgg" are used in an inclusive sense, i.e. to

specify the presence of the stated features but not to
preclude the presence or addition of further features in
various embodiments of the invention.

15



conprising: 5 one or nore wind driven rotors configured to convert w nd
energy to an alternate formof energy; a pitched roof structure having a
first pitch on which the or each rotor is nounted; and, a cover supported
by the pitched roof structure above 10 the or each rotor, the cover having
a second pitch less than the first pitch.. 2. The system according to claim
1 wherein the pitched roof structure conprises a ridge region in which the
or 15 eachcngtfk:i s nounted, and wherein the cover extends to opposite
sides of the ridge region. 3. The systemaccording to claim1l. or 2 wherein
the or each rotor may have an axis of rotation parallel to a 20 direction
of flow wi nd-thrdughndagherevorcongerThensyssenmacoor di hgittdiany one of
claims 1 - 3ophukthglg.conprising a coming for each rotor, each cowing
surroundi ng a correspondi ng rotaor and having open opposite 25 ends
directing air fl8WengTuPCtRe"pricAEdVEBoF O8PFGctaré o8l 6% FRPTEER t he
rotor. 5. Thensyshemyaceerdhnglteranyeongraf o€l ahasqgl;- 4 further

conprising a gutter.su rted.by the pitch roof 3Q.structure and beneath
the rotors. 6. Tﬁep§§555§15883ré?ﬁ@cf§r8n558ﬁ8go? %Fﬁ?ﬁspitQhSO”fﬁ t-REr

conprising time ekeetchcabtgenérahonstedupkad, with each rotor wherein

respective generators.ar j by .3 p i ends of .a drive shaft
rotated by the rotgé,egagﬂgﬁgg§§?a¥3r§B§o§ggfhgdef88€rFééPCEHg?g?Bﬁﬁgn t he
rotor ild chhsedrteafot apecby the aevkonhefiapraf bowbng phrobghethe rotor.

than the first pitch.

2. The system according to claim 1 wherein the pitched
roof structure comprises a ridge region in which the cr
15 each rotor is mounted, and wherein the cover extends to

opposite sides of the ridge region.

3. The system according to claim 1 or 2 wherein the or
each rotor may have an axis of rotaticn parallel to a

20  direction of flow wind through each rotor.

4. The system according to any cne of claims 1 - 3

further comprising a cowling for each rolor, esach cowling

surrounding a corresponding rotor and having open opposite
25 ends directing air flowing up the pitched roof structure to

fiow through the rotor.

5. The system according to any one of claims 1 - 4
further comprising a gutter supported by the pitch roof

30 structure and beneath the rotors.

o. The system according to any one of claims 1 - &
further comprising two electrical generators coupled with
e¢ach rotor wherein respective generators are driven by

35 opposite ends of a drive shaft rotated by Lthe rotor, each
generator producing electrical energy when the rotor is
caused to rotate by the acticn of air flowing through the

roctor.



