- 1 ROOF BASED ENERGY CONVERSI ON SYSTEM Field of the Invention 5 The
present invention relates to a roof based energy conversion systemfor a
building, and in particular to a roof based renewable or alternate energy
conversion system 10 Background of the Invention The potenti al
environnmental , econonmic and cultural dangers arising fromthe use of

fossil fuels to power energy converting devices and systens such as
vehi cl e engines and 15 rowsr EASHDN GERERGE CONVERBIONTESHSEEM I n order to
reduce or avoid these dangers, sone advocate the increased use of nuclear
power. However this creates other dilenmas relating to the safe storage of
radi oact i ve Rasltce.off rheadditdroni,omucl ear power stations are opposed by many
20 peopl e and Governnents clue to the potential for their by- products to
be used in the construction of nuclear weapons. Attenpts have been nade to
devel op power'StPHSSHE based o 251 teh ol tertifdtle BhHergy 8o tes and/ or
ener gy Convesssivaitsisystens suchas gaothentml energy f aatsal neh farns and
| arge sol ar arrays. wever ny of these systens are limted in that they
are only ComSHOIAIS iR T1F Corti T GavoraBHical*TBEAtT oS and requir e
relatively hivgiten80 capital investnent. Sunmary of the Invention According
to one aspect of the present invention there is 35 provided a roof based
energy conversion systemconprising: a roof frame structure; and, - 2 a
plurality offasiecuwierygy donvertdmg ati | es, each of the solar energy
converting tiles conprising a base tile that is fixed to at |east a

portion of the roof frane , _
he potential environmental, econcmic and cultural dangers

arising from the use of fossil fuels to power energy
converting devices and systems such as vehicle engines and

15 power stations are well documented. In crder to reduce or
avolid these dangers, some advocate the increased use of
nuclear power. However this creates other dilemmas
relating tc the safe storage of radicactive waste. In
addition, nuclear power stations are oppoesed by many

20 people and Governments due to the pctential for their by-
products to be used in the construction of nuclear

weapons.

Attempts have been made to develop power staticns based on
25 clean alternate energy sources and/or energy conversion
systems such as geothermal energy plants, wind farms and
large solar arrays. However many of these systems are
limited in that they are only commercially viable in
certain gecgraphical locations and reqguire relatively high

30 capital investment.

Summary of the Invention

According to one aspect of the present invention Lhere is
35 provided a rocf based energy conversion system comprising:

a roof frame structure; and,



structure and one or nore cover tiles attached to a 5 correspondi ng base
tile, wherein the base tiles are configured to sealingly engage each ot her
al ong adj acent edges to forma substantially waterproof cladding for the
portion of the roof structure. 10 The plurality of solar energy converting
tiles my conprise either (a) a plurati2y-of photovoltaic tiles that
convert solar energy to electrical energy; or, (b) a plurality of thernal
tiles that converd Sal@lienergy ddart hergamly enengytiolg (id)es comdi nat i on
of at |east _t%ge 12 photovoltaic tile ancjC th | east one t hernal titl.el. The
base tiles iy e Contigied Br Brhélhi Se Fortbt 't'o Pibvi d& > nermal
i nsul ation ttarathe s dofzest ructadr €.edfte a gofr tfireanme Strhectiurae nfesarconpri se a
pi tched roof,.fir reﬁ%n (4G W8 haw Q;Q:dﬁetdc | 8asts ta"&aﬁik%‘%! ng, sj des that
each ot her [

converge towar . er in an upwar irection. The cover tiles for
bot h t he® phGICBVEFAINE T &5 58nd- itlfe WiFeridl 119 é5Sfay PeF grifed so as to

have respectdve i R5 LXPesed Surfaces thafe are0f sithstantialdy, ddentical

appearance. In this y, visually the photovoltaic tiles  and the thernal
L1l es when FAVEE (6 & H50P FaTRE GOt & TRRFE THe Sars aBpddtiardd 30

The energy ¢enversi of syst emamystfuurdthere conprise a hydro- electric system
configured to convert kinetic energy from rain flowng off the portion of
the roof to electrical energy. The hydro-electric system may conprise one
or nor &0 gutltter o land lddwnpifpesylaandneoney aromare iwat eri 135 trsbi nes wherei n

the gutters and,downpines. are ar anged 140, ol lettdaimn Jiowing ofd, 1he

portion of the roof franme structure to pro a water flow that drives
the or each SONFELFAter AUMFBIHEY I1H° %6 iV iSade $ ALY ‘an UppetP’erid of one

or nore of therdow pidres Hesmrnovided WHA adesarvaidl4:0 edegy) ate the

flow of water to an associ ated turhi ne.
Thermal energy; or, (c) a

cé%gination of at least one
15 photovoltaic tile and at least cone thermal tile. The base
tiles may be configured or otherwise formed to provide

thermal insulation to the roof structure.

The rooif frame structure may comprise a pitched roof frame
20 structure having at least two sloping sides Lhat converge

toward each other in an upward direction.

The cover tiles for bcth the photovoltaic tiles and the
thermal tiles may be formed so as to have respective

25 exposed surfaces that are of substantially identical
appearance. In this way, visually the photovoltaic tiles
and the thermal tiles when fixed to a roof frame structure

have the same appearance.

30 The energy conversicn system may further comprise a hydro-
electric system configured to convert kinetic energy from
rain flowing off the portion of the roof to electrical
energy. The hydro-selectric system may comprise ons or
mcre gutters and downpipes; and, one or more water

35 turbines wherein the gutters and downpipes are arranged to
collect rain flowing cff the portion of the roof frame

structure to produce a water flow that drives the or each



or nore roof channels may be provi ded which are disposed 5 diagonally
across the roof leading to the gutters. The hydro-electric system nmay
further conprise storage tanks to collect rainwater for use in the overall
energy conversion systemor in the building's water system 10 The energy
conversi on systemmay further conprise-awind power system having one or
nore w nd turbines supported by the roof franme structure which convert

Ki netic enengy«af tairbiow .ng & rigmessy tmgleattdcaln engrgy .edd dhicgne

enbodi nent, the w an r%[vverd system may. furt he.d ccprgp.rti se a cow.in ar 15
sub-roof that" SVer i%s the OHE' & ot e witid Tttt nes 't 6 F8at's T oget her
with the roofedulate dtirauctlure,ofa wiited taurmelagdiatiadigadedtisrinow ng &g to
flow up theJros?Jorfer%fb%ﬂa%téﬂrsen% Qugh, the Qne oy JPre- i nds turhi nes.

The wind turbines may be nmounted a on%a crest o, the roof frame 20

structure. THEEHEYGY COHRESIEF sistlemardli TUrthdrh e oiprise an Tlener gy
managenent  sysiemantah ifeasitas aﬂ’bg/ nanages: thenselactdd calgenengys from
the sol ar energ onverting tile, 25 hydro-electric system and the w nd
power systerh® Clr‘?éFrt, raﬂ?g“aetr?é% g%?%é’r%ge]rperﬁhesf’s‘f@errﬁ%frteo%ﬁ'fi se a
connecti on toanvadtsaleectyistidny cauppl Ve gy ikdhanthrics ot gurseds t«an manage t wo
way flow of electrical energy between the energy conversion system and the
supply grid. Mre particularly, 30 the energy nanagenent system nay
conpri sefan Tdlcectracal  canengi gt onagerappar atws;hathe@nerigge mansigehent
system bei ng.cantd,guidd 40 ROUe &l efhad Galnenares 40 thposuppl voori d

when the electricity storage apparatus is ina fully charged state, and
connect s thetfs%ﬁmfygfma@q & S B5 o WEitd AV sittor g g AT E U viher? t he

el ectricity neharrage i ApRAAtUs Nascw@ ichar gad.eyvel  bel awias thiesholdhd evel .
D eTer 8 TEnSHTEL SYSte Ry L er comry 36 sbparatyn [, o 4
15 sub-rocf that overlies the one or more wind turbines to
create, together with the roof frame structure, a wind
tunnel that directs moving air to flow up the roof frame
structure through the one or more wind Lturbines. The wind
turbines may be mounted along a crest of the roof frame

20 structure.

The energy conversion system may further compriss an
energy management system which receives and manages the
electrical energy from Lhe solar energy converting tile,
25 hydro-electric system and the wind power system. Further,
the energy management system may comprise a connection to
an electricity supply grid and is configured Lo manage two
way flow of electrical energy between the energy
conversion system and the supply grid. Mcore particularly,
30  the energy management system may comprise an electrical
energy stcrage apparatus, the energy management system
being configured to provide electrical energy to the
supply grid when the electricity storage apparatus 1is 1in a
fully charged state, and connects the supply grid to the
35 electricity stcocrage apparatus when the electricity storage
apparatus has & charge level below a threshold level. The

energy management system may further comprise apparatus to



and to invert the electricity supply to provide fromthe electricity
storage apparatus, an alternating current. 5 Brief Description of the
Drawi ngs An enbodi nent of the present invention will now be described by
way of exanple only with reference to the acconpanying draw ngs in which:
10 Figure 1 is a section view of a buitding incorporating a roof based
energy conversion systemin accordance with an enbodi nent the present

i nvention; kge 2 s Rartdal Sideyiewof, the b lding, depigted 15 in
Figure 1; Figure 3 is a section view of a base tile off a 'photovoltaic
tile assembld 9 ncorpoidited 15 F47E roldt hasttPP eheryyP COhVET i ‘oi" siyst em
shown in Fi gures 1l daind, 2t g exppdistand omrel evat o Miew of rdihe. base tile
shown in 20 Figure 3; Figure 5 is a section view of a cover tile
incorporated in the photovoltaic tile assenbly; Figure 6 is a top

el evati oh vibewed? Oeve dgvegrornt idfe ShowiraWwimds gure 5; 25 Figure 7 is a

| ateral section view of the photovoltaic tile assenbly; Figure 8 is a
transverse section view of the photovoltaic tile assenbly; Figure 9 is a
schemati c répr esERAIOH off dicelR@s9tali N30 cionhettd ol $Posie i ncor por at ed
in the photexaldaired ide wassamilyynFigune 10,1 a-perspect ivne miew of an
el ectrical connection tube incorporated in the photovoltaic tile

assenbl y; 35 GG YEDY S8 DIHF Vilew ofSthe t ube shown in Figure 10;
Figure 12 is a section view of a tube shown in Figures 10 and 11;

Figure 1 is a section view of a building incorporating a
roof based energy conversion system in accordance with an
embodiment the present invention;
Figure 2 is a partial side view of the building depicted
15 in Figure 1;
Figure 3 1is a section view cof a base tile of a
photovoltaic tile assembly inccrporated in the roof kased
energy conversion system shown in Figures 1 and 2;
Figure 4 is a top elevaticn view of the base tile shown in
20 FFigure 3;
Figure 5 is a section view of & cover tile incorporated in
the photoveltaic tile assembly;
Figure 6 is a top elevation view of the cover tile shown
in Figure b5;
25 Figure 7 is a lateral section view of the photovoltaic
tile assembly;
Figure 8 1s a transverse section view of the photovoltaic
tile assembly;
Figure 9 is a schematic representation of an electrical
30 connection post incorporated in the photovoltaic tile
assembly;
Figure 10 is a perspective view of an electrical
connection tube incorporated in the photovoltaic tile
assembly;
35 Figure 11 is a plan view of the tube shown in Figure 1C;
Figure 12 is a section view of a tube shown in Figures 10
and 11;



- 5 Figure 13 is a section view of a portion of a cover
Figures 5 and 6; Figure 14 is a schematic representation
of a hydroel ectric systemincorporated in the roof based
conversion systemshown in Figures 1 and 2; Figure 15 is

tile shown in
of an enbodi ment
5 energy

a top elevation

view of a clown pipe incorporated in_the_hydroelectric systemshown in
Figure 14; Figure 16 is a side elevation view of the hydroelectric 10

system Figure 17 is an end vjew of
ure 17 is

i ncorporated A" th rb%fabggg'l%ﬂe?bgwg%ﬁv%rg?B dyd

| |
rErbh! o8ySt o SHRA TALB gur es 1

and 2; and,skFpgurenlBigsrasparaidl 6side view of the system shown in 15

Figure 17. E?&@Léegag?écéiQ&EQHaQ%CP%%&?éESQtEHPBQiH?”Eﬁ

Figures 1 and"2 aro based energy

conversion system

igg%gﬁ&gggu}Fding,

such as a hobse 12droftachrisofyiBemconpeisesanedodl franmecstruesate 14 and

a pluralitynofgpokanvenergy spavent LRgyhile Assenbli es.nqEach tile
assenbl y conFrlses}g pase tile that is fixed to at |east a portion of the

Futtu

roof frame &

12, @ andP oRe 98t of ' or 8 cole? PFRsPAPtachable to a

correspondi ngcbaseratédein Thecbagerdvel estare eonfigused.toiserntyngky engage
each other a)ong adjacent edges so as to forma substantially waterproof
cladding for the portion of the roof structure to which they are fixed. As
expl ai ned i Ni@0rgreat er detailt betow;ithevielecasseabhiesoabycheisel ect ed

from phetovoltaig, (PV) tile assenblies 100 that convert

solar energy into

electrical energy and thermal tile assenblies (not shown) that convert
sol ar ener gy* 46" Ct her nals efér gi1d The SthePfal @ t iMid\chayiesapr i sen P pesoBs
t hrough whi gsveh eri fdawsradthe) tihesabserbiFNG S @ cnergy conversion

system shown in Figures 1 and 2; and,

Figure 18 is a partial side view of the system shown in

15 Figure 17.

Detailed Description of Preferred Embodiments

Referring to Figures 1 and 2 a roof based snergy

20 conversion system 10 for a building, such as a house 12

with a rcof 13, comprises a roof frame structure 14 and a

plurality of solar energy converting tile assemblies.

Each tile assembly comprises a base tile that

is fixed to

at least a portion of the roof frame structure 14, and one

25 or more cover tiles attachable to a corresponding base

tile. The base tiles are configured to sealingly engage

each other along adjacent edges so as to form a

substantially waterproof cladding for the portion of the

roof structure to which they are fixed. As explained in

30 greater detall below, the tile assemblies may bes selected

from photovoltaic (PV) tile assemblies 100 that convert

solar energy into electrical energy and thermal Lile

assemblies (not shown) that convert solar energy to

thermal energy. The thermal tile may comprise pipes

35 through which water flows, the tiles absorbing solar

radiation to heat the water flowing through the pipes.

Both types of tiles have a base tile of similar general



radiation to heat the water flow ng through the pipes. Both types of tiles
have a base tile of simlar general - 6 construction and configuration. It
is further envisaged that the respective cover tiles will have the sane
shape, configuration and exterior appearance so as to be visually

i ndi stingui shable when | aid together on_ the sane roof 5 frame structure
1.4. However the construction of the cover tiles will be different for the
PV tiles and the thermal tiles_in order to_acco date the different tasks
of convertingSsorar 8hefgy to ErEREfFEPty LhdlReat™ PRT GRFfBrERt

enbodi nent sthhe systeasﬂ@cﬂnyel@ﬁ@épOtalesewimerhéGeonhy LaﬁePthpbes or
only the thern? 5%5 1@na¥EQ°“99 it is belreved a _nor etgfbe pent .,

enbodi ment woul d”co nprise”a mbi nat i oh-of "Both PV Tl eS and fﬁern&

tiles. It sn@mvtsage@snh@heth@eeyéaed1u@gebhprlsestbetha@w kppes 15 and

therna|Ei"??améhéﬁr&9€uﬁ¥ ﬁh'eﬁo%&b&rb@héaanQBrHBPEBn BPrEh8”§09Erthe

roof 13 to benefit fromw nd cool I ng g er exposure thereb
faci | itatingbpti v ePfi et Eheyeih L?ﬁetb%ng aFFéﬁso@”@IéEfrFEvaal

Nat ural I'y I1E11é1§ systeme 0ol necrpAbates onkydihe«PYntitesksthen these
Liles may he 20 laid over the entire exposed, areas of the roof 13, or if

only a |imted"Rtinbe? of PV ENFEdYare tsedtr{hehYsiefl "effes Should, as
ment i oned a@oﬂéer@BtIemﬁo@mméheSuppersyQO@M|DUSmai theorpotaisd. 925h§he PV

tile assenb] | e ed in greater_deta | at e The, ener gy
convergﬁon %yg %Ogia%g? so ?ngg%ﬁogg e£§?fﬂa r o- e?ebtr?%hgy%kenfzoo t hat
is configuresd b@l€©ﬂ®@r@ m@@@k@ﬁéttt@@ﬁe@@90¢I@ﬁmtaWQUi@nﬂDmgraﬁé the roof

structure 14.4to; gheethical neneray. c Theshydrorgbeghii € gystem 200 is
described in detail below Further, the system 10 may al so i ncorporate a

wi nd energy 35 conversion systen1300 that converts kinetic energy of
Tt is envisaged when the system 10 comprises both PV tiles

15 and thermal tiles, that the PV tiles will be laid on upper
porticns ¢f the roof 13 to benefit from wind cooling and
higher exposure thereby facilitating optimum efficiency in
the generation of electricity. Naturally 1f the system 10
incorporates only the PV tiles, then these tiles may be

20 laid over the entire exposed areas of the roof 13, or if
only a limited number of PV tiles are used, then such
tiles should, as menticned above, be laid on the upper

portions of the roof 13.

25 The PV tile assemblies 100 are described in greater detail

later.

The energy conversion system 10 can also incorporate a
hydro-electric system 200 that is configured to convert

30 kinetic energy from rain running off the roof structure 14
Lo electrical energy. The hydro-electric system 200 is

described in detaill bhelow.

Further, the system 10 may also incorporate a wind energy
35 conversion system 300 that converts kinetic energy of

moving ailr {(ie wind) to electrical energy.



noving air (ie wind) to electrical energy. - 7 The energy conversion
system 1.0 further includes an energy managenent system 20 which receives
the electrical energy generated by the PV tiles 100 via cables 22, the
hydro- electric system 200 via cables 24 and the wind energy 5 conversion
system 300 via cables 26. It is envisaged that the energy managenent
system 20 will include a plurality of input jacks 28 into which electric

cables providing output current fromthe various energy conversion
el oo Hit Sysuee CRo0 e 00 arid 60 Odn 16 I aged G TS Sy
managenent Sysiefar20 iy, StReOrJioratie ran el iecty ittal «anrertgyi cstloraage-«devi ce

such as rechargeable, patterigs far, stord ng eleghrd city generaled by the
various enér gy conversi on systens. “The ener gy managenent sys ‘em- 20 may
al so i ncl ude l&cannectyisdrens y$tlemi30 asittlle scaldl err@R ths two rcbrvestat o an

electricity sypply 9 d,and.a gontsial lefi.1 40 mnage two way 4w ofnat

electricity between the” batteries and the supply grid. In this way, the
system 10 & fEed % SEOHEIM it ¢ WHETSUPhIY igr I SAels, ¥ orl 'exanple, the
batteries arg fiWlhy changeds ando can g awelactd icidne 20 f5omthe supply
grid when the |evel of charg{e inthe bhatteries is below a predeterm ned

level .. Nat W&AY, FHe ©Endr@ miirageérent Ssy<iemiid9™Va o G hel ude
converters awsenimiverd enrsl tsoysacameerito (DC AW ACAarnd ACaro HaCplhigetdy to

convert,the e of current produced by t ener. 25 conver.sjon systens,
wher e nleéessr[?r/es efnreorr%yAﬂflatnc?q‘gl%etnﬁ)jC SglnSaLb%ne %tsbtecl}qraa\{gelg%/cr?rt e r]Caet tazlri es, and
secondl y t o edldadw i darlarsfeers yofs teliects ity o romit ke batdtreriestle eit her the

supply grid b%rttt&i%%woxpogt@ﬁ@n%l%wﬂﬂoc%s M dcheyy buid ding i ch
woul d typically operate on AC. 30 Photovoltaic Tile Assertblies 1.00
Ref erring t GTEIG 9TREES 61 (e & onpanyi 179 Sdrain g Ie4tFnt system

20 may also include a connection system 30 with cable 32

15 to connect tc an electricity supply grid and a controller
to manage two way flow of electricity between the
batteries and the supply grid. 1In this way, the system 10
can feed electricity to the supply grid when, f[or example,
the batteries are fully charged, and, can draw electricity

20 from the supply grid when the level of charge in the
batteries 13 helow a predetermined level. Naturally, the
energy management system will also include converters and
inverters to convert DC to AC and AC to DC, firstly to
convert the type of current produced by the energy

25 conversion systems, where necessary from AC to DC to
enahle storage in the batteries, and secondly to allow
transfer of electricity from the batteries Lo either the
supply grid or to power points and appliances within the
building which would typically operate on AC.

30

Photovoltaic Tile Assemblies 100

Referring to Figures 3-13 of the accompanying drawings, an
embodiment of a photovoltaic tile assembly (hereinafter

35 referred to as simply “assembly”) 100 comprises a base
tile 112 having at least one (and in this particular

embodiment, four) solid region 114 through which a



enbodi ment of a photovoltaic tile assenbly (hereinafter 35 referred to as
sinply "assenbly") 100 conprises a base tile 112 having at |east one (and
in this particular enbodinment, four) solid region 114 through which a - 8
mechani cal fastener such as a nail or screwis driven for fastening the
base tile 112 to an underlying structurﬁ such as a roof structure. It is
envi saged that the solid region wll t necessarily be predrilled or
formed with 5 holes for the nmechanical fasteners to allow an installer to
sel ect the Beshaneeati 6ASFBRethaVUFAstenér 821 HoREVEEIPH 18 VARVEDi 6AT0f this

enbodi ment enetehiAPr ensughsholtes=can2 be Bﬁraﬁae119lxaesa§§eﬁnk¥ 100
further conprises one or nore cover tiles. 116 each h¢ﬂ tElghotivoltalc
e

cel | 118 for'€ond&rfi hg° soFaF“EREFgy *ht bSeFBELFREFY | Fe1t
generates anegebectiiiC curreatethatiisg hadprauaunabheoatfp@sealwétand

e vy PuhBYL oL LM PAEmiZlannd) 1200 L REPECE LVEN Yo i an IRLELDZLES!
referred to I'n general as "output term na 4 o For e “of “cover tile
116 may be providedt Fheabebistochibmofocovbe fhEeeng6st heloekle118nis

provi ded ona29a§99§§@ﬂtbelLMlgh@mwﬁghﬁe§grBageoérﬁarefsﬁbﬁ hbh@blégn except
the portion of surface area having the output termnals 120. In a second

form of covef fPfE°416 about one third of the surface area i mediately
beIOM/the output termnals 120 is left blank (ie wi thout a photovoltaic 25

cel | 1 that only a t _the lower two thirds of the surface. area of
Che L et ety S O s S hnh O hE G021 T et rn T Eay £ THer
below in thélBlbecasBembhg alpﬁetovhétemvecetﬂlé$8116rovenbaptbygone third

of their surf ?9 @égﬁgﬁéég ME§FE£EEE igder?£e08¥§ﬁ Eh%l%%éé Q@

upper nost and yrng tile I'S o ﬁe second
f orm and ha@l@ﬁ@rggpggrfﬁpﬁdtb@t|@g made avallable at positive and

negative output terminals 1Z20a and 120bh respectively,
15 (hereinafter referred fo in general as “output terminals
1207y .

Two forms of cover tile 116 may be provided. In a first
from of cover tile 116 the cell 118 is provided on

20 substantially the whole surface area of the tile 116
except the portion of surface area having the oubput
ferminals 120. In a second form of cover tile 116 about
one third of the surface area immediately below the output
terminals 120 is left blank (ie without a photovoltaic

25 cell ll8)so that only about the lower two thirds of Lthe
surface area of the tile 116 is formed with the cell 118.
As explalned 1in greater detail below in the tile assembly
100, the cover tiles 116 overlap by one third of their
surface area with the first form of cover tile 116 being

30 uppermost and fully exposed while the underlying tile 116
is of the second [orm and has the upper third of its

surface area covered.

The cover tiles 116 are electrically and mechanically
35 coupled to a corresponding base tile 112 by electrical
connection posts (hereinafter referred to in general as

“posts”) 122. The posts 122 are supported within the base



surface area covered. The cover tiles 116 are electrically and nmechanically
35 coupled to a correspondi ng base tile 112 by electrical connection posts
(hereinafter referred to in general as "posts") 122. The posts 1.22 are
supported within the base - 9 tile 112 and have a first end 124 that
contacts with and provides electrical_ cpnnection with respective output
termnals 120 of a cover tile 116. In addition the first end 1.24

trat th tile 116 t 5 h | attach t of
Phe cover 14818 7he BaB8 Fi Fel 113, “A8 GRal AMREA IR gr i 6o dri bol ow

partlcularIyrom&ﬂhsreﬁecemmeaﬂ0c5nguce18n each postet22val sothas a second

end 126 thatol s sbeet jreabhy caupled o an col echrLegh canneet! 99 Lube 128

that facilitates t ectrical cou e _cover |Ie > {0 the
energy nmanageéneAt B9SEERF20S EbEKIAY éﬁetﬁ@véénp@h@nﬂ§6ot0tﬁéoasﬁénbly 100

in nDrezadeﬁ@bhanaeglbgggaEhh@H%lafl%hgyprlexlne the ks cqutigynation of
a square plate having a_planar and substanti al é conti nuous upper surface
[

1.30. The <é&ontintft y*Bf 2t A8Yupperr8arfacec136+i 8=l At'ePrtUpt8HL8ALY by the
ext ensi on oﬁlthereﬁatsn&athhF@gghethe suehagest. 302i a1sa dhkegtion

perpendlcular to the e of the s ace 1 sts 122 are in this
embodi ment arranged | H?antgﬁgréﬁlg ﬁé§a§g§ 89HPE Heg “f Ut't her bel ow, a
wat er pr oof eseatrisaformedeabduty thbep@gﬁstmaﬁ wheieéitheysexhend through

the surface n . S 2 h S [ med with
a pIuréflt§%§?tr%?F§ 8§BE§%§ d?gléhg C?%gkug ng?é% %gz%%%tgﬁeg %unber of
di fferent s@éﬂﬁ@ﬁ@eﬂFnSVﬁﬁ§mp89tlcular enbodi nent, each of the four
corners off the base tile 112 is formed of solid material creating the

solid portlons 30 114 through whi ch a nechani cal fastengr such as a nail or
Looking at mpenents of the assembly 1 in mere

detail, the base tile 112 is typically in the

15 configuration of a square plate having a planar and
substantially continucus upper surface 130. The
continuity of the upper surface 130 is interrupted only by
the extension of the posts 122 through the surface 130 in
a direction perpendicular to the plane of the surface 130,

20 The posts 122 are in this embodiment arranged in two
parallel lines. As explained further below, a waterproof
seal is formed about the posts 122 where they extend
threcugh the surface 130.

25 An under side 132 of the base tile 112 is formed with a
plurality of walls cr ribs dividing the underside 132 intoc
a number of different sections. In this particular
embodiment, each of the four corners of the base rtile 112
is formed of sclid material creating the solid portions

30 114 through which a mechanical fastener such as a nail or
screw can be driven. A palr of parallel walls 1341 extends
between opposite sides 136 and 138 of the base 112 and in
part form a boundary of the solid portions 114. The base
further comprises a plurality of further walls 140

35 extending perpendicular to the walls 134 and which also
bound respective sides of the solid portions 114. The

walls 140 extend between respective adjacent sides 142 and



screw can be driven. A pair of parallel walls 134 extends between opposite
sides 136 and 138 of the base 112 and in part forma boundary of the solid
portions 114. The base further conprises a plurality of further walls 140
35 extendi ng perpendicular to the walls 134 and which al so bound
respective sides of the solid portions 134. The walls 140 extend between
respective adj acent sides 142 and - 10 144 of the base tiIe 112 and the
near est maIH 4. By, % %onfl t he under i%% of the base
es 1

3 atl n
112 is forneé with conpartnen sg¥2 g gggnp ?ﬁgsgl and”Y144 and a

| ar ger cent kalisconpaitnent 1048. tBeThedeonpadEnéﬁﬂs0I46handa$481ﬁﬁyibe | ef t
as unfill edfo\fab@lsmng@gﬁbaa%mmgmm%age aEgﬂrt the coppargpents 146 wll

contain a thernmal insulation material and conpartnment 148 may
optionally &b6ftanrd anlérééfrF@&Frﬁémépmmer§maﬂégé4 ans such as a battery
150 withs any remaining space in the void 148 filled with insulating

mat eri al . course in the nt that batte is not _i ded t he
entire congiPFnﬁﬁFpéﬁﬁmBEtﬁlﬁggdaﬂﬂt 1EnhBria E% i?glaﬁﬁoHn ﬁ3§@5|a| I'n
ei t her casevbhésbasEowbberliﬁ ¢9nbawmsageUhEhi5 ther nehpensukatizon4d s

mat eri al , O&i?ﬁh?Eﬁ%E?n”Bdﬁ rgg&a nghﬁrggo E%I%Ei gaggtgglal is able to
performan insulation funcPlon wal'f's 132 nay al'so be
provi ded wi £hmpanginendi mak @ﬂveﬁﬁtmgﬂﬁé¢58§egtﬁ®ﬂ sea@nﬁgtruhelcgnwection

tubes 138. EBGhaLUDbRLE=O0L,RA! £OOLNLEAYEL,205b0,408 LaDOLELREatRE Tecess in
the walls 134, 1 in which they are seated he assenbly 10

conpri ses aSPfFe éBuBFPn@OéQSﬂéﬁ1FéﬂleBrBWFﬁlh@salﬂéﬂéﬁ Eﬁb@?lééuplpﬁg
bet ween adj acentet i hetB5 asseabkhes. bhetbby81enb@§|H@ﬂtlhhﬁu@@upkh@g system

conpri ses ael teraLIg e§%end5n% Eogg ﬁ }?2 tha gr%ggngnsgggﬁgggt si des
138 and 144°8f the“Bas8 ti'FE 112 c
material. In either case the base tile 112 containing the
15 thermal insulation material, cr otherwise made [rom a
thermal insulating material is able tc perform an
insulation function. The walls 134 and 140 may also be
provided with longitudinal extending recesses for sealbing
the connection tubes 128. Each tube is of a length equal
20 to the length of the recess in the walls 134, 140 in which

they are seated.

The assembly 100 also comprises a tile coupling system for
providing a water proof coupling between adjacent tile

25 assemblies. In this emboediment the coupling system
comprises a laterally extending tongue 152 that runs along
adijacent sides 138 and 144 of the base tile 112. Each
tongue 152 is further provided with a longitudinally
extending rubher seal 154. The tile coupling system also

30 comprises complementary grooves 156 extending
longitudinally alcng adjacent sides 136 and 142 of a base
tile 112. The provisicn of the tongues 152 and grooves
156 enables a tile assembly 100 tc be connected in a
waterproof manner on all four sides te cther identical

35 tile assemblies 100.



tongue 152 is further provided with a longitudinally extending rubber seal
154. The tile coupling systemalso 30 conprises conpl enentary grooves 156
extending longitudinally along adjacent sides 136 and 142 of a base tile
112. The provision of the tongues 152 and grooves 156 enables a tile
assenbly 100 to be connected in a waterproof manner on all. four sides to
other identical 35 tile assenmblies 1.00. - 11 Wth particular reference to

figures 7.8ya0d 3,-L1cE30rDeeroREALNRL £3GN, 0OSY 422,hsolhe,farm ol a tube

havi ng an openi ng at e first recei ving an énd cap in” the
formof a rappertgrbnAeth1B8stThéZend €hp 5@fgr©ﬁﬂéttgb@5BaV$ﬂ@OﬁnEd of a

resilient mapenial §Hchh@5fﬁgggeénén@24r?5@'Qggeﬁglﬁaeaﬁn nd24,By gne or
both of an |nterference fit and the use of adhesives. The post 122 is

i tsel f made""8f "aRMePectri BAPFY 86fAftieti Vet mt aPPaPNSUEAPaST sEERINIEE
stainl ess steel iandoiscfionred mésmlaepaima@ériglcgﬁ@unﬁgrenbb@k_and axiall'y

o oot ri oal 1o and  HbhanlGar Ty cotpred°tb the Shi 13o- Tha:Feb86cEE°160
recei ve corfespandi hgepnoetrusi ensetorased TBelposhelhales fosaed inhdthe

base t11¢ Lod. 21Dt ockhiehthecopasts 1a2,are, i agetted. This Lo arranged to

provide a water proof sea et ween eac ost se ti 112
Mor e partlcﬁFéiﬁyesﬁhétﬁﬁétQNQZQSaf@f@aéhééthn@opaeér@éspondlng holes in

the baaﬁ)tl&@rééﬁf§9ehh@51tBﬁdeagl§@1%2§p§&@arHQ@%tf%PEb%Qg syrface 130 to
thereby facilitate %gnnectlon W th e cover til while the end 126
r

protrudes i NEGSERBSr eBss fofRBdUFhitheShalNe 184 {8 e%ﬁ%%%écébéﬁlﬁﬂﬂ with
respecti ve eeanecttonl yubesplad8. t25tkegenes18¢.10, 11 and 1.2 depict in
nore detail the nature of the electrical connection tubes 128. The tube

conprises an opening 164 to engage and provide el ectri cal
The recesses 160 receive corresponding protrusions f[formed

15 in the holes formed in the base tile 112 into which the
posts 122 are inserted. This is arranged to provide a
water proof seal between each post 122 and the base tile
112. More particularly, the posts 122 are pushed intoc
corresponding holes in Lhe base tile 112 so that the end

20 124 protrudes from the surface 130 to thereby facilitate
connection with the cover tile 116, while the end 126
protrudes into the recess formed in the walls 134 to

enable coupling with respective connection tubes 128.

25 Figures 8, 10, 11 and 12 depict in more detail the nature
of the electrical connection tubes 128. The tube
comprises an opening 164 to engage and provide electrical
connection with the second ends 126 of respective posts
122. Each opening 164 comprises a longltudinal slot 166

30 which, 1in this embodiment extends for the entire length of
the tube 128, teogether with a plurality of secondary slots
168 that extend from the longitudinal slict 166. The
secondary slots 1€8 comprise a first length 170 that

extends in a circumferential direction, and a second

()
@3]

length 172 that extends in the axial direction. The

second length 172 terminates in a circular portion 174.



connection with the second ends 126 of respective posts 122. Each opening
164 conprises a longitudinal slot 1.66 30 which, in this enbodi nent extends
for the entire length of the tube 128, together with a plurality of
secondary slots 168 that extend fromthe |ongitudinal slot 166. The
secondary slots 168 conprise a first Lepgth 170 that extends in a
circunferential direction, and a second 35 length 172 that extends in the

ial di i Th d | th 1 t i i i, I i
e o CEIBEEF IRl BRG CORREEEBTS 176 R0 136 S7E BUovded or Bach
axi al epd ohxaadoandcpﬁoa tobeet28oh0tebabﬂé§emd toaénd eelectr cal
connection Q?E@@?@Fgﬁl%8§R§CEEB%SS%%§E %”aaﬁgéenkegﬂ%gs Eg%.e”%nc%%Q%Ctors

176 may be in the formo spring | oaded or biased male plugs while the
end connect6egsrd78thayehe CANTREPoEMicr fréialPe sdockées foThReofnal e pl ugs

176 can e rptract edatiagbersyhstant kahky pfilbyghwrwithcthecadj acent end of
its corresponding tube 128 during. installation off the PV tiles, and
subsequent | §°BBSplshad 1150™By §fr itAg “a&t ir 6ATi At o FEBF18spEATRRG -f emife
sockets 178male Bilngk comduehornel8@tcannect scone efibkhenendicgnmeekers 176
to one of tg§ gng gongectogg 17 a@di%Isq p&ouid% inel_cériﬁg% %oupling
with a group &f the §8dahdary“sfofs 168 °& mParty Ja "§86ond “coRddcFor 182
provi des 1. 5nekedflric¢ah cdnhéeet Ponthébweenntlheuvbtheueend ycornectsbest 176 to
178 an 0 S nd_.gr. f. r t K antiscul arly,
d%%ctgysgggéggn89¥gggp15@5 %%%9@@@0¥d§k8 %e%g§e sygk@tg hlgcul &

the con . rovide electrical connection to alternate
sl ots 168 whiiéhtacendereetr Ledl kpnasriectad witt knposhei venardtregatlite 20

terninal's 120a,ado20be0t nthecRVecebls 138. JThus 1k pebhectks the positive
term nals 120a of each of the PV, %ells 118 are electric llﬁ %gg led with
v

the conduct &r °t86 1 C{hi Fe Pheé Aedativé FePmnals *1206°6P e4& fie PV
cells 118 iissel ectinicaklly,cansected whthhutherconduetar it82.

15 electrical connection between the other end connectors 176
to 178 and to a second greup of the secondary slots 168.
More particularly, the conductors 180 and 182 provide
electrical connection to alternate slobts 168 which are
electrically connected with positive and negative

20 terminals 120a and 12Z0b of the PV cells 118. Thus in
effect, the positive terminals 120a of each of the PV
cells 118 are electrically coupled with the conductor 180
while the negative terminals 120b of each of the PV cells

118 is electrically connected with the conductor 182.

25
Each of Lthe axial ends of the tube 128 can be formed in a
manner to facilitate mechanical coupling with an adjacent
tube. Ideally this will be by way of an interference fit,
or “click connection” ketween adjacent tubes 128.

30

It is envisaged that the base tiles 112 will be provided
in a2 pack together with a pack of grommets 158, with the

cover tiles 11¢ provided in separate packs.

35 To install the tile assemblies 100 on the rcof frame
structure 14, the posts 122 (without the grommets 158) are

inserted into corresponding holes formed in the base tiles



25 Each of the axial ends of the tube 128 can be fornmed in a manner to
facilitate nechanical coupling with an adjacent tube. ldeally this wll be
by way off an interference fit, or "click connection" between adjacent
tubes 128. 30 It is envisaged that the base tiles 112 will be provided in
a pack together with a pack of grommetsq}.58, with the cover tiles 116
provided in separate packs. 35 To install the tile assenblies 100 on the

roof frame tructure 1(4%, t he posts 122 (wthout the grommets 158). are
| neerted | nta cott esponalifg Holed Fored TH RE E4Ee P19 Gb s B e
that the endsicdl2depreotisude deyard udre isurf ade 130 esard tche ends <k26
protrude | ”Ff%rh%%l HECEIReS, Ciﬁsgrfcz’ﬁ"%%d horgred .t he walls, 134, 13%%bs]e40-
Next an individual base tile 112 i s attached to a roof structure by
hammer i ng 5 tidid s itthrigugh ‘v esblticd aporadtorss T4.U rRespe dEVE ridonnect i on
tubes 128 arg ihhenplaced due the ilecessesHd 11he \’P@slg%c]E%‘beand 140 wi th
the ends 126 of the posts 122 |ocated in the s|lots 166 and aligned with
the secondaryPM§IGtEM E8 P he AUBES arle™t e G560t atled "and 9155F %% 1ock 10
them i n pl aceewiwtsh 1tshe 3endsidl 26 (ofy itdhe tpestssidi22 sengagete idvgtespect i ve
circular portions 174 and the springs 162 . .pressing.on.an under, surface of
the ci roul ar GS6rErb 174" (o Faei 19T & o eotFiedl Cont 2ot Wt g ¥
correspondi g ctcoridiict oTHEBG ugresl82.e IFicThiretprrecessid s ltinerta epedt ed for
the nexiqadjgcent; base .t 'di%h“tﬁae whigh,, af ter ghe posts 1122 eT@;‘Z’a%&Pe”
inserted is pushed up against the previously laid™base tile 112 so that
the tongue 152 IFrewd lofe the Bese tdres d's riedeived 26 iswtHe gridove 156 of
the other baseddilg Bh2.arDUiHRg the rdRstal katd on 1ofy the (zonnegt iion t ube
128 in the adj a}cen,t , , . .
Lo facllitate electrical contact with a corresponding
conductor 180 or 182.
15
This process is then repeated for the next adjacent base
tile 112, which, after the posts 122 have been inserted is
pushed up against the previously laid base tile 112 sc
that the tongue 152 of one of the base tiles is received
20 in the grcove 156 of the other base tile 112. During the
installation of the connection tube 128 in the adjacent
tile the male plugs 176 of one tube may be retracted while
the connection tube 128 of the adjacent base tile 112 is
rotated into place. Thereafter the plugs 176 will mate
25 with and extend into the female socket 178 assuming
correct alignment of the tubes 128 of the previously laid

and adjacent tiles.

In perhaps a simpler installation process, the base tiles
30 112 may be assembled to include the posts 122 and the
connecticon tubes 128 prior to being fixed to the roof
frame structure 14. In this process when the next tile
112 is laid an installer need only engage the tongues 152
and groove 156, and the male plugs 176 with the female
35  sockets 178 pricr to fixing the next tile 112 to the roof

frame structure 14.



tile the male plugs 176 of one tube may be retracted while the connection
tube 128 of the adjacent base tile 112 is rotated into place. Thereafter
the plugs 176 will nate 25 with and extend into the fenal e socket 178
assum ng correct alignment of the tubes 128 of the previously laid and
adj acent tiles. In perhaps a sinpler ingtallation process, the base tiles
30 112 may be assenbled to include the posts 122 and the connection t ubes

128 prior tg bei xed to,the of fr tur n. this process
when tha nenbi Fae 1358, LG AR kst o TEr Thaoh Shiy EhghBe the Fongues
152 and grpbaeelﬁﬁe andethelhahelpBugse1§ﬁmpiyhcﬂhﬁpéenahEOSShsockets 178

prior to f'éb??e%§8n§§§& bLLe E}ge%olﬁﬁeb shﬁﬁg étéﬁﬁéuﬁ§ 14. - 14

Once the base ti have been Taid an ecure ace the cover
tiles 7.16 aReosghpryréersppediont bothe f@é@@@sp@néhﬁgC@agé tilesli%. 2 by

pushi ng < he; gadsndR4pu bR RYIhLeorEesRondi Ngsholes fpenedgknibheceovge tile
116 5 and then pushing the gronmmets 7.58 into the ends 124 of the posts

122. These Rofks &%?resBBﬁaemﬁ@%C§h%06a?ﬁﬁ?nct@%ﬁvnarg 79B6P8F the cover
tiles 116. Asroppasitezends ohe @@G@rOflI@@ EDﬂneCAgngppUBESeléﬁdar@fln

el ectrical contac with each, ot he ors 1%%gue of . coup E? of .t he gongectors

10 176 of ohe® tu%tf th?h Phe=cbhihéc of “an’ adja lC{t:‘ub(éo trical

connecti on ¥stpreycdedticont bnuoustysabdbngoupathgroi ohet cbenassenbl i es 100.
Blectrical copnsetion gap hhen beeProyhdedoysthyanoadiaceny row by use of

simlar tube connectors 128 seated in recesses forned e walls 170
(see Figuret3ye, EReeFFTecelr FenicrFomt he PhssSendli esn1doupssEpupleddt he

power nenagesent rsysbem 20. ¥ka-kables 280. Theieoveictil esnddbrare
di mensi oned and conf| ured tg 30 vertically overla each ot her by about one
third of thefr then provicded wilith an adjacent row by use of
similar tube connectors 128 seated in recesses formed in
15  the walls 170 (see Figure 3). Electric current from Lhe
assemblies 100 is coupled the power management system 20

via cables 22.

The cover tiles 116 are dimensicned and configured to

20  wvertically overlap each other by about one third of their
surface area as in a traditicnal shingle or tile roof so
that a lower portion of cone tile overlaps an upper portion
of a vertically adjacent but lower tile. Further, a lower
portion of a lowest cover tile 116 on & particular base

25 tile 112 will overlap an upper portion of an uppermost
over tile 116 on a wvertical adjacent but lower base tile
112. Additicnally the cover tiles 116 will be made from
water proof materials. Accordingly the cover tiles 116,
laid in this manner, will in effect provide a second water

30 proof layer for the roof 13 and additicnal thermal

insulation.

As depicted in Figures 7 & 8 the lower portion c¢f each

tile rests on and 1s cushioned by the line of grommets 158
35 of the underlying cover tiles 116. In addition when

attaching the cover tiles 116, conventional tile clips or

hooks 117 may be inserted between adjacent cover Lile 116



surface area as in a traditional shingle or tile roof so that a | ower
portion of one tile overlaps an upper portion of a vertically adjacent but
| ower tile. Further, a lower portion of a |owest cover tile 116 on a
particular base 25 Lile 1.1.2 will overlap an upper portion of an uppernost
over tile 116 on a vertical adjacent butslower base tile 112. Additionally
the cover tiles 116 will be made from water proof materials. Accordingly

the cover t&%f@hlﬁéek Ladd énb6@¥§mn@9 Eroe WLl 00 Ffaﬁgt Ff&vigg g,§econd

wat er 30 proof layer for the roof 13 and additiona i nsul ation. As
depi cted i n"EPHuresey B8 phecl oWese poftibnedf aeaech uifeelyesystdbheand is
cushi oned by the I|ne of grommets 158 35 of the underlying cover tiles

116. In addtt'oQ% at%ﬁghln t he gover tiles 116, conventional tile
clips or oks"117° by i RSB PRd® bet Webh” htf AcEnt ddVErCti PR 116 - 15
whi ch hdok bvesvar bot t onhedge @ffﬂ@1®weyjymngvtméelllﬁ8amﬁ dbpoktander the

upper edge Oﬁ an ?%ucf§Q%ayng§bugéggw %oghglg%%fel fura§1 ¥Np9e of

conventi onal con er'to en cell 118
as depi ct edlayvarFi glrehdBonayt dec usede whitEhl 8onpri $és ah@tua@$®r® of

| ayers of p@pﬁpé/péﬁ@ Pré’@&@r‘i&f‘és 1§éa11&h§4@hé9@taa@é@r@ay%ﬁ%ﬁnmm

frequencies of |light where a one way mrror provi ded on a side
of the cel | 498 F neFeented o®m0? i hedhi Ml Wf@h@ehhdll%caméﬁd%rb%vbwhe | ayer

184a, wioth encéefh§cl 05hd88nPr ovidesdi foavé ayes p@ﬁ/@wimal ayefn184b and
col | 118 thTOULH TG bHo BBy MITT of " 186.7 /ST Comt PRUSITy  FTI ebr &l T ough
t he photovofaalmgIeWersn65wa84ﬂlandr18Ahnb98@een1mhehoﬂewmay mgnor 186 and
ne Lol ctiagshiLace 198-ca ontAcal 4. nsnpgat gnt., pepatal i ot aver 190
Addi ti onal | ¥ continually reflected through the photovoltaic layers
15 184a and 134k between the one way mirror 186 and the
reflecting surface 188. An optically transparent
separating layer 190 mav be provided between the
photovoltaic layers 184a and 184b. Additionally
protective films or layers 191a and 191b are provided on
20 opposite sides of the cell 118 adjacent the mirror fillm

186 and the reflector 188 respectively.

Hydroelectric System 200

25 Figures 14 - 16 of the accompanying drawings illustrate an
embodiment of a hydreoelectric system 200 for converting
kinetic energy from water flowing off the roof 13 of the
house 12 into electrical energy. The system 200 comprises
a turbine 216 having a rotor 218 and a generator 219 which

30 is driven by the rotor 218, and at least one down pipe 220
having an upper end 222 for receiving the water run off
from the roof 13. The down pipe 220 comprises channels
224a and 224b (hereinafter referred to in general as
“channels 2247) that extend from the upper end 222 to

35 respective outlets 226a and 2Z6b (hereinafter referred to
in general as “outlets 226”). FEach of the cutlets 226 is

disposed to direct water flowing therefrom ontoc the rotor



protective filns or |ayers 191a and 191.b are provided on 20 opposite sides
of the cell 118 adjacent the mrror film 186 and the reflector 188
respectively. Hydroelectric System 200 25 Figures 14 - 16 of the
acconpanying drawings illustrate an enbodi nent of a hydroelectric system
200 for converting Kkinetic energy framwater flow ng off the roof 13 of
the house 12 into electrical energy. The system 200 conprises a turbine

216 having a,rotor 218 aQ%t%FQ% f%t% eZ%QW%Q.%q830 |%_dr%yen by the rotor

218, and at least one i'ng an “upper end 27" or recei vi ng
t he water r@nr@ﬁﬁlomronﬂﬁh@xmd@ﬂnﬁz lﬁh@I@@WﬁrpﬁwédZZOl@ampru$eshamannels

224a and ZZ%QGQH%E%EQQEEe%hreE%r%%%1%02QQ %%%eﬁ%hﬁﬁ%r d&%¥Y¥ﬁé§éni") t hat

extend from the upper end 222 to 35 respective outlets 226a an

(her ei naf t ef*epefrdr rsé’d Het ithegenerar lag 2Mourverd Lope intRadth cofc e edut | et s
226 is w®isposed to direct water flowng therefromonto the rotor - 16 218
to cause rotation of the rotor 218 in the sane direction. As explained in
greater detail later in this specification the channels 224 are further
configured Uppar mmnnémwsm tthati nigher ickannell a224a averf lhows! ithto the channel

5 224b. Upper I r r 2 a 1b _hal the turblne 216 in
&l %qu @W% 1n é%%%e MQQ% % %%e ﬁgfé% %t 9 % OLor

pl ace within R as the rotor ates nay “be’“used to
route the céBBe§OZ@tﬁ@ b@@We@ﬁYtﬁ@ gener &tor o218 and @H@l@ﬁeﬁdy nanagenent

system 0. byaeze%mstt%@ 200 frurther jqonpri $€3 anguiften 228 hat Seceives
the water fromthe roof 13 and directs that water “"15 i nto the down pi pe

220. The chafnel s 224a and 224b are configured in a manner so that water
entering the clown pipe 220 initially flows through the channel 224a and

out fronth%eO%gg%%mZ%%% %ur h%@ec%%%%aseélg %%t%r&vg2%h%hat

receives the water from the roof 13 and directs that water

15 into the down pipe 220. The channels 224a and 224b are
configured in a manner so that water entering the down
pipe 220 initially flows through the channel 224a and out
from the cutlet 226a onto the rotor 218 to drive the
generator 219. However in a heavy downpour the channel

20 224a may overflow intce the channel 224bh. The overflow
water then flows through the channel 224b through the
outlet 2Z6b to turn the roteor 218 thereby providing

further drive Lo the generator 219.

25 The overflow of water from channel 224a to 2Z4b is
facilitated by forming the channels 224 with respective
upper edges of progressively increasing height whereby
water overflowing the upper edge of one channel, for
example channel 224a, can subsequently flow into the

30 adjacent channel 224b. In this regard, it can be seen
from Figure 14 that the channel 224a has an upper edge
230a while the channel 224b has an upper adge 230b which
1s higher than the upper edge 230a. Thus, if the channel
224a fills with water and overflows, the overflow flows

35 over the upper edge 2Z230a intc the channel 224b. It will
be appreciated that if for example the down pipe 220 where

provided with a further third channel, water would flow



generator 219. However in a heavy downpour the channel 20 224a may overfl ow
into the channel 224b. The overflow water then flows through the channel
224b through the outlet 226b to turn the rotor 218 thereby providing
further drive to the generator 21.9. 25 The overfl ow of water from channel
224a to 224b is facilitated by formng;{he channels 224 with respective
upper edges of progressively increasing height whereby water overfl ow ng

t he upper ed of, ong,_channel , for_ _exanple channel 224a, ca ubsequent |y
llow Pnto tha30. A0 Cabnd CRANREE 354BE TAEER Cor cgurh, e  elnsbe seen
from Fi guretild thatrthegehabnel c224achasran appeneédgeda230da whiel e the

channel 224@$$@§ AR, LPPes eggetg§09?¥gﬁﬁr%ﬂ£§ngkg@gﬁbthan the upper edge

230a. Thus, t he ¢channe 24a fi wat er and overfl ows, the
overflow flows 35 over the upper edge 230a into the channel 224b. 1t wll

be appreci ated,that +& fprvexanpl eohhe.down pipe 220 uhese provided with a
further third channel, ter ﬁogég flow - 17 into the third channel after
e~ tipper

wat er has oVRFCTFYdWedE botH ¢ LRagePe3hacof the Firstechanhel 224a
and the uppeseetlge 230brofidbe second ehasnet12?4begdléniesder to provide

52501 the dontt by e’ 950 15 or GUPHelL Gl Ch 5 WaLer T ow T egtF abihg o
reservoir 23211 Thet reser voilco232rcoapr { sesuppe upedlght 230al $£286¢t hat

i ncor papat es, 4 e PPLS , edge, 2302, 9f E@ﬁtlgl §@§n§$wﬁééﬁalg,b9§§ 237 that
wa 3 r

sl opes downwardly, and a second upri ght space omthe wall 236.

The reservof?C232 PRI pFlovided wéh thocout fees tocthellchannel 224a. A

first outlet 234 conprises a slot or 15 series of holes fornmed in the wall
e base 237. The second out] et, m@%gh i s spaced

238 near its_ junction wt h
above the 11761 GUETRLLE 1924 orh SORAF st bEt 24601 o midts o the

channel 224a. A first outlet 234 comprises a slot or

15 series of holes formed in the wall 238 nesar its junction
with the base 237. The second outlet, which is spaced
above the first ocutlet, is a horizontal sliot 240 formed
near an upper end of the wall 238. The slot 240 in effect
constitutes a spill way to the channel 224a. Thus when

20 water collects in the reservoir at a level below the slot
240 it flows into the channel 224a via the first outlet
234. The outlet 234 is dimensioned to provided a steady
continuous stream cf water down the channel 224a when a
head of water is contained within the reservoir 232, If

25 rainwater volume increases sufficiently water will
initially flow through the slot 240 and flow into the
channel 224a providing additional pressure to drive the
turbine 216. Should the water level in the reservolr 232
increase at a sufficiently greater rate than it flows out

30 from the cutlet 234 and through the slot 240 it may then
overflow the edge 230a to flow down the second channel
224Db.

The channels 224 may bhe provided with either the same or
35 different hydraulic diameter. However, in a preferred

embodiment the channel 224a may have a smaller hydraulic

diameter than the channel 224b. The selection of the



near an upper end of the wall. 238. The slot 240 in effect constitutes a
spill way to the channel 224a. Thus when 20 water collects in the reservoir
at a level. belowthe slot 240 it flows into the channel 224a via the
first outlet 234. The outlet 234 is dinensioned to provided a steady

conti nuous stream of water down the chanmel- 224a when a head of water is
contained within the reservoir 232. |If 25 rainwater volune increases

sufficiently, er W ld; Jnigd.al fl.ow h 4 sl 40, and- fl.ow into
the channel "2 4% plr O\ﬁlcﬁ ng addél(%lli ot!ngﬁ Cfo%g%%r ejthga’drﬁee%éh“ecaqﬁur h|Q%ne 216.
Shoul d t he wareY Ndeveld i mitthd NeserhBis 232X hg neregse iat s ufi dient |y

greater ratecdihandd dd ows.oute 30 dd-emdhe oWl efs 234 and H:hnepgh Hde sl ot
240 it may then egv%%fﬁl ow t he edge 230a to fl ow down the second channel

224b. The chARAE “Yray be provided with either the same or 35
different hydraulic dianmeter. However, in a preferred enbodinent the

channel 224 ve .a smaller hydraulic dia t han .t he channel 224b.
The sel ecti gqr?r{ge}é the - ''Fg ryoc'llrgal{luItlc#lcL &!Oé”ﬁ%tpelrpefw?rﬂ ﬁencg%e{}nrﬁ%]g%z%}a% t he
si ze of thercgpeniZig 234, fAmd the voltuid gfortthe T €56y vdi rt 23 2iavay oepe

sel ected to-provide a constant, fl ow.of waler, throygh the , ghanngl 224a. 5

Water flow ng through the cl owmn pipe 220 and through the rotor 218 can
flow via a CEHTIPOEE iSort 242 f tthive WowWh Pijpe e ansty e water tdnk 244.
The wateg tank 244 1@y e n.ditsposed @ ther en ddhe graung ar.snder ground.
The Lank 10 244 stores r.ai pwat er which can be used for various purposes

i ncl udi ng NEMTFEEES & TS e A% REEHiTng 61 &V Yarden'® 'Qdd rngrcﬂJt door
ar eas, washigag dwachidlesrand; oditshwasherss,s ,owaaltiernataelyi nd hertche provi si on

of apprOp”d¥§%J£$ﬁ§£§1(H§%H¢£%%a gf?“d%%ﬁMgﬁg'provision of
appropriate filters, used for drinking water.

15 Additionally, the water in the tank 244 may be pumped
through a sclar heating system to provide either heated
water for use within the building 12 such as for showers
and washing machines, or alternately pumped through
radiaters for heating purposes. In such embodiments,

20 pumping of the water from the Ltank 244 may ideally be
powered by eleciricity generated by solar cells on the
roof 13. The tank 244 may also be provided with an
overflow valve 246 that is configured to open to allow
cxcess water to drain from the tank 244 if the water

25 pressure on the tank 244 i1s above a predetermined level
that would be exceeded prior to the entirety of the down

pipe 220 being filled with water.

Figure 15 illustrates a particular configuration of a down
30 pipe 220 where the channel 224a comprises in effect a pipe
within the down pipe. The gutter 228 feeds water directly
to the mouth or opening of the channel 224z which, when
completely filled with water, can overflow into the
channel 224b which constitutes the regicn of the down pipe
35 220 between the outside of the channel ZZ4a and the inside

of an cuter pipe 246 defining the down pipe 220.



15 Additionally, the water in the tank 244 may be punped through a sol ar
heating systemto provide either heated water for use within the building
12 such as for showers and washi ng machi nes, or alternately punped through
radi ators for heating purposes. In such enbodi nents, 20 punping of the
water fromthe tank 244 may ideally be |powered by electricity generated by
solar cells on the roof 13. The tank 244 may al so be provided with an

overfl ow va h IS figur L9 al | ow exces ter to
drain from %gegggﬂézgé ??gﬁgg agte?92§gpressur%ro%etﬁﬁo?a §a§4 Fs above a
pr edet er mi neddtrevetcttrhat swoutd Belexegedédoprioprio=thecentimety of the

down i pe 220; behngnfiL! egwi b waLetn.Fiigure 15,1 | bUshr apesyg.parti cul ar

configuration of a clown ﬂﬁ wher e e channel 224a conprises i.n
e[fect a pipertiWpinih the e gﬁpéo The gutter 228-feeds WaPér directly

to the mouthhorrepenkng of+the @ba@@@IIQZAarMﬁhQH MbenheCQGBfeiglyofllled
wi th water an overfl ow i to the channel 224 ich constitutes t

region of the doWn piPe % 590 Bet MeeR-the %ﬂ?g?déo FhEnd  tRghnel 2 4a and
t he inside fb@wamf0M$EerplpetQéngeteﬂlﬁ@BtheTnismpr@vpﬁeQZQdded19

Referring to flgure 16, vé£08§9%f¥£t9ﬁ£ 9$Lé§e Eanné tiﬁ Q%QG{SCtr'C

system 200 may al so co mor &~ "t oof ext end
di agonal | y fhensan u@@%@aS@oitﬁohl@@tlheem©D©Y1 3Deperfienguet erh@28. The

roof 5ighannel g- 248 agt £QSQ£&@§£ i@k”aﬁ&”@h@959£et8§ EQ@f %§n£9g flowin a
di rection at an acute angle to the direction of | ow of In the

gutter 228. %ﬁist%?o%?ﬂ%%a%%déﬂ kh%%%h@u%?%FQVePB%V%Qe@ot@hbhaaV@Fern t he

gutter 228 ey thereby gnesieasecitstkingeli enengygyutpependingzpvn the 10
state of the reservoir 232 and the size of the opening 234, the increase

in kinetic ene?gy provided to the water may provide greater electrical.
energy output fromthe

15 Electricity generated by each turbine 216 is fed via

corresponding cable 24 to the power management system 20.

Now that an embodiment of the hydroelectric system 200 has
been described in detail it will be apparent to Lhose

20 skilled in the relevant arts that numerous modificatilions
and variations may be made without departing from the
basic inventive concepts. For example, system 200 depicts
a down pipe being divided into two channels 224a and 224b.
However as previously mentioned, the down pipe 220 can be

25 divided into more than two channels. Further, while it is
believed that a rotor 218 in the form of an Archimedes
screws may constitute a most efficient form of rotor,
however the wheels or propellers may be used. Also the
second outlet of the reserveir 232 which is desaribed

30 above, and shown, as a slot 240 can take alternalbe forms.
For example the wall 238 can be simply made of a height
equal to the bottom of the slot 240, so that the upper
most edge of the wall 238 acts as a dam wall over which
water flows. In a further variation the slot 240 can be

35  replaced with a plurality of holes at the same height in
the wall 238.



turbine. 15 Electricity generated by each turbine 216 is fed via
correspondi ng cable 24 to the power managenent system 20. Now that an
enbodi ment of the hydroelectric system 200 has been described in detail it
will be apparent to those 20 skilled in the relevant arts that numerous
nodi fications and variations may be made wi thout departing fromthe basic
i nventive concepts. For exanple, system 200 depicts a down pipe being

di vided i nt g ;two-¢hannel -and wever as previously nmentioned,
t he down pi > inga geRR2n %'%%%m g t han two channels. Further,
while it is believed that a rotor 218 in the formof an Archi nedes screws

may consti t@tlgu%e@oatv effd cient ¢ f orm Qécé%gﬁymaow@mang@e wheels 9 e
propel I ers may rrg}ﬁ)used Also the second outlet of the réservoir 232 which

i s descri bed"36G"REG\VE SN SHdtn, Y HE e%ﬁf%‘ﬁyZQQ“EaHSt%IReSéiFF%‘PnéPQ £6Fms.
For exanpl ethike hal1di238 1Canabe sinplisimadecot aheight wequal obacthe

bottom of t .ot 2 sotht the u er nost. ed of the wal 238 .acts
as a dam V\/al@l?lr%\}relfesmhll]ﬁc athﬂom@}q hrg fpulrt‘tcﬁ]ee%favlé??%t?%ﬁu L%‘rgl &t% 240
can be 35 repl adedhwitie atptmadestﬁléf ahel esoattdche stamrerhef ghbt rntutrke

vall 238. - 120ingWid (aeioy, Conyersion System 300 £l gupes, éédanc% 18.9f the

acconpanyi ng drawi ngs, illustrate an’enbodi ment ener
conversi on BYSEERF300°¢ br 5t B ctie hui # didkhp VE2 ABEcdnpiiisiaty 8né - or fﬂ?ﬁﬁe

wi nd pover edoturbines 1342, at egether mﬂ&ht@@apl tehad g-00f gt rugt ure 14 on
whi ch the turbines 312 arg nount ed, e roof structure having a first

pitch and, RiEGver 318-support ed o t e ditichied Yooft 6t r ket G147 aB6ve
the turbinest3b2ruFhe110 cover 316 has a second pitch that is |less than the
first pitch, i.e. less than the pitch of the pitched roof structure 14.
The pitched roof structure 14 has two sloping sides 318
15 and 320 that converge toward each other in an upward
direction. The turbines 312 are supported on the
structure 14 in a ridge region 322 created by and between
the converging sides 318 and 320. Other than leaving the
crest or ridge region 322 of the structure 14 open for the
20 mounting of Lhe turbines 312, the roof structure 14 is of
generally conventional form and configuration and thus
will comprise a plurality of roof beams 374 lLogether with

rafters, Joists and battens (not shown).

25 The cover 216 overlies an upper portion 326 of the roof
structure 14 and extends tc opposite sides of the ridge
region 322. In effect, the cover 316 and the upper
portion 326 of the rocf structure 14 create or act as a
wind tunnel 328 that directs wind W [lowing upwardly on

30 the sides 318 and 220 through the turbines 312.

As previously mentioned, the pitch of the cover 316 is
less than the pitch o¢f the roocf structure 14 so that the
perpendicular distance D between the cover 316 and the
35 upper portion 326 of the first structure 14 decreases in a
direction toward the ridge region 322. Thus, tThe wind

tunnel 328 reduces in cross section area toward the ridge



The pitched roof structure 14 has two sloping sides 318 15 and 320 that
converge toward each other in an upward direction. The turbines 312 are
supported on the structure 14 in a ridge region 322 created by and between
t he converging sides 318 and 320. O her than |eaving the crest or ridge
region 322 of the structure 14 open [or>i1he 20 nmounting of the turbines
312, the roof structure 14 is of generally conventional form and

configurati t wi | np lurality of _-roof beans 324
t oget her mﬁ?ﬁ 9$§ft§?§ jOIt gganggéat %%s ﬁ% ghomn) B That d@vet 1516
overlies anpuﬁﬁémr©0ﬁﬂdomh326aﬁr $EE¢@OthrS@@UCthetﬁiba@@SeiﬂéhdS to

opposite siges) of,d hgkagggateegl%&%h csﬁ%gghrawsnw&/@r 36 apgd,the

upper portion 326 of the roof structure 14 create or as a w nd tunnel
328 that difFectslwihd WARl dithg® tipWak dPY 6 rest itHe indest 1318 apgo 32be

t hrough st hestaebi negs 842, Ascpr@vieoushy sentiienedsn thespi kel of thensover
316 is Iesg} han the pitch of the roof structure 1.4 so that the

per pendi cul di stance D between the cover 316 and the 35 upper portion 326
of the first structure 14 decreases in a direction toward the ridge region

322. Thus, n 3 rpss .secti are rd the
ridge - 21 égghr%gggigglﬁiz égﬁfﬁgagf?eé?o? |%%?%a§?§gbgﬁpleg¥§ésure and
thus air sp@éﬁ‘”’é hebagh the tasbilhes t3r2udght anwidyishe appriedi atredof habet he

confi gqmatu@pn@fr&b@rw@@@ t yppel 328 mftthejg@ff%d qfy, di rﬁ@élgkglyv' 5'9 from

opposite 5 sides of the structure 14 to flow through the turbines
Each tur bi nE°B8191ebnpritsest i wi RICPEE6F T 330° Toupl &d @@E§QHGPFWéa§haf@f332

passi ng t hroughsaaraxi soofa rotati en @hﬂé@lldﬁ)dﬁnggf@h@r033QhéﬂEh@@éve
shaft 332, and thu he a s of rotatlon of

t
per pendi cul aro or " F nsve Esfo‘%qu et or d??g%tpgggoﬂsex? ?bﬁ?t{%%l¥ldge

parallel to the direction of air Fflow through the turbine
15 312.

To further assist in concentrating the air flow through
the turbine 312 the system 300 further comprises a
respectbive cowling 334 for each of the turbines 312. Fach
20 cowling 334 surrounds an upper porlion of a corresponding
turbine 312 extending above Lhe beams 324 and has open
opposite ends directing air flowing up the roof structure
14 through the turbine 312. The cowlings 334 are ideally
aerodynamically shaped and configured to concentrate air
25 flow across or through the wind rotor 330. In this
regard, Ffor example, an inside surface of the cowling 334
may be configured to progressively taper from the opposite
openings to a central region in which the wind rotor 330
rotates. As seen 1in TFigures 17 and 18 each cowling
30  extends in the vertical direction between an Llnner surface
of  the cover 316 and an outer surface of the roof

structure 14.

Opposite ends of the drive shaft 332 are coupled to
35 respective generators 338 for generating electricity. The

generators 338 can be cenfigured or driven to produce



region 322. Thus, the drive shaft 332 is substantially parallel to the
direction of air flow through the turbine 15 312. To further assist in
concentrating the air flow through the turbine 312 the system 300 further
conprises a respective cowing 334 for each of the turbines 312. Each 20
cow i ng 334 surrounds an upper portion of a corresponding turbine 312
ext endi ng above the beans 324 and has open opposite ends directing air

flowing up the-keef stryctyre 0%4 %Héo andh?%ﬁ#%?IQﬁl 34 2. Th%u%?Mﬁlggs

334 are ideally aerodynam call ape gure to concentrat & air
25 flom1acr8§§véﬁeﬁhﬁéu§ﬁetﬁ@wﬁfn@aﬂ99§m6330SYBﬁEWhQ@ viggard,l efoR exanpl e,
an inside surface of the comﬂlng 334 may be configured to progressively

taper fromthe o site enings to a . central region in which the w nd
rotor 330 BtanE9 A@ese TRCF gl es 7 anth "B €26 16w i-Rg 36 ext 8Rds i n
t he vertﬁcatudbneeel@d2behmeeppaeit@neﬁreumﬁaﬁe efustthe rcoverndl6candsan

outer surfaggnyof th str S|te ends_of the drive shaft
332 are coug?ed f% §§g9res ect?§é8g5%%rators 338 for QSRSPéﬁPHg on CtRd
eIectr|C|tytYWﬁeOfgeHEV%naﬁQ§133@3%amnberpgn&tgdred.eﬁmﬂrsyamrmno%@®pdmce -
22 el ect !l Gagurientnh Lhe sane phase whi chpln i ise migvided.fo the

power managenent system 20 via cabl es be apprecia
passi ng t hr 6igR°theP5 HliFBrnéy ?P?|Q?Qﬂﬁﬂﬁﬂﬁ%a%ﬁ&e%fi%@%e%%h%% ¢hetind

rotors 18304t ectetahe dfﬂ opposide derecll gns, éie&eﬂﬂdw@ onthe dype,of
generators 338.inc ed in the syst n130§) be inportant to
mai ntai n t he® ﬁhgggc é“%l%ﬁQY%%JO u? eﬁ?aﬁreﬁﬁEEH 1978 gelter afief & 338

i rrespective3af arhe Iﬁedlqem&raMDxﬁ BGBat s on tofatt her peopett ere 330, Theés can
be achi evegégxcfcbsﬁ%@v'r%'t%l% ggar hoxes,hetueen de, shaft; , 332.30d the

gener ators irrespective Of
2, the dlrectlon of rotatlon of the rotors (not shown)

15 of the generators 338 remalns the same.

A gutter 340 is provided that runs along the ridge region
322 beneath the turbines 312 for catching any water that
may be bklown through the tunnel 328. The gutter 340 may

20 be plumbed into the gutters 228 of the hydroelectric
system 200.

From the above description it will be appreciated that
empodiments of the energy conversion system 10 utilize one

25 or more renewable energy scurces of solar radialion, wind,
and rain capable of generating power from the rooves of
buildings of different size, shape and architecture. The
system 10 allows a “mix and match” approach to power
generation where designers/builders can select the most

30 efficient specific energy conversion systems/power
generation systems for the prevailing conditions of Lhe

location of the building at hand.

In the claims of this application and in the description
35> of the invention, except where the context requires
otherwise due to express language or necessary

implication, the words "comprise" or variations such as



direction of rotation of the propeller 330 and drive shaft 332, the
direction of rotation of the rotors (not shown) 15 of the generators 338
remai ns the sane. A gutter 340 is provided that runs along the ridge region
322 beneath the turbines 312 for catching any water that nay be bl own

t hrough the tunnel 328. The gutter 340 mmy 20 be plunbed into the gutters
228 of the hydroelectric system 200. Fromthe above description it wll be
appr eci at ed thaf, - enhodigent s, 0f - the, energy conyersign system 10 utilize
one 25 or nore renewabl e energy sources of solar radiation, wnd, and rain
capabl e of ¢&HETSt i g povierSHGOM ¥t He'§ dovesevie Bluilllth nys? lofd dfi F F e et

si ze, shape mnd rafichid ectar Biddhehe sysdemds -aldows: &0 m X @and wat ch”
approach to:gowgr ener ation where desi neQ%%g ilders can sel ect the nost
30 efficient spetit clrbnve%ﬁyo%son‘?lﬂét?%'%erg@sst 13’l1]3€‘0v6\55“’"eQgttsflrﬂe“r'ati on systens
for the prevailing conditions of the |Ilocation of the building at hand. In
the clains of this application and in the description 35 of the invention,
except where the context requires otherw se due to express |anguage or
necessary inplication, the words "conprise" or variations such as - 23
"conprises" or "conprising" 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 enbodi nents of the
invention. 5 - 24 - Clainms: 1. A roof based energy conversion system
conprising: a roof frame structure; and, 5 a plurality of solar energy
converting tiles, each of the solar energy converting tiles conprising a
base Lile



that is fixed to at |least a portion of the roof frame structure and one or
nore cover tiles attached to a corresponding base tile, wherein the base
Liles are 10 configured to sealingly engage each other al ong adjacent

edges to forma substantially waterproof cladding for the portion of the
roof structure. 2. The energy conversiongsystem according to claiml1, 15
wherein the energy converting tile conprises either (a) a plurality of
photovol tai g1Li},es that convert solar energy to electrical energy; or, (b)
a plurality of thermal tiles that convert solar energy to thermal energy;
or, (c) a conbination of at ]east one photovoltaic tile and at 20 |east

one thermal 1tiles Soofhgageaf8Me§@9V66§b995§M§t695%6%0E6hﬁ91EQn§|al”12
wherein the roof fra tructure conprises at | east two sl oping sides that

converge toward 8acH®6t heFr"FnShRYGpWard 2B%irection. 4. The energy
conversion system atoording t0 ebakm 3ncruvwhecehnetrbenpl urakkst yeathselkar

energy conv il rises,at |lea L.one hotovolta c tile,and at
| east one 3g£%h§§%% %ﬁfrgy Onvef%%“%e?nz ar?gﬁge $6%t Rat'“Fhe™* Tle
phot ovol t ai Ehefl es armefli kedaht Lhikgher pbocat ponsfohhehecopofrion of the

roof structyeguthanct it NEEMBL hilescoB., The) et oy, cpoyersign system

according to any one of clains 2-4, wherein cover tiles for both the
photovoltalEOfﬁﬁﬁ@gnﬁhHgtﬁéS?héFhﬁk vhfegiareheobAed 56188 £6Shave - 25

respectiove e3pos dréurtacgganmam?r @ngéggue§&anbtalalrya1bﬁl@nhugabent
appear ance. 6? %y conver si on zizt em accordi_n ne o

claims 1 - %gﬂﬁarEPn | Or SFPEYOBF @ oVEr YEFFERTEPE géﬁggéﬂéd%PB 3 Eh base

tile and mhpoetmoatotease twofoktthetueever Liles overlap each other. 7.
The energy conversion system according to any one of

Z. The energy conversion system according to c<laim 1,

15 wherein the energy converting tile comprises either (a} a

plurality cof photovoltaic tiles that convert golar energy

to electrical energy; or, (pb) & plurality of thermal

tiies that convert solar energy to thermal energy; or,

(c¢) a combination of at least one photoveltaic tile and at

20 leaslt one thermal tile.

3. The energy conversion system according to claim 2,
wherein the roof frame structure comprises at least two
sloping sides that ceonverge toward each other in an upward

25 direction.

4. The energy conversion system according to claim 3,

wherein the plurality of solar energy converting tiles

comprises at least one photovolftaic tile and at least one
30 thermal tile, the tiles being arranged so that the

photoveltaic tiles are fixed at higher locations on the

portion c¢f the rvroof structure than the thermal tiles.

5. The energy conversion system according toe any one of
35 claims 2-4, wherein cover tiles for both the photovoltaic

tiles and the thermal tiles are formed sc as to have



10 clains 1 - 6 wherein the base tiles are forned to provide thernal
insulation to the roof franme structure. 8. The energy conversion system
according to any one of <clains 1-7 further conprising a hydro-electric
system 15 configured to convert kinetic energy fromwater flowng off the
portion of the roof to electrical energys 9. The energy conversion system
according to claim@8, wherein the hydro- electric system conpri ses one or

e fer 2 Dy rheEe RNY MARLRAS ., B-cANEraL RLe MRLELLULDLARS iner o | he

gutters and es are arranged to co ect “rdimn 6ff “t he portion
of the rooflﬁﬁaﬁéc§ﬂr@@p@ﬁéaﬂﬂﬁ -produce a water flow that drlves the or
each water turbine. 25 10. The energy conversion system according to any
one of clains 1-9 further conprising a wind energy conversion system
having one &r ol @SwiFHE 'tdr bPAES T§HPortEd By AC R E66f Lrr afy StFuétur e

whi ch canvert zkingetli & enengycoh a 3QuirRVing aifr ceBss telekeetei cal energy.

11. The ener nversi on system according to claim rein_the wnd
power systen?¥uf3ﬁgrtgoﬁﬁfﬁ §§S§ ?638ranqhé%e5$éplPésqFﬁéﬁhﬁgo anﬁﬁg wi nd
turbi nes tocoreat €1185 vogetlher emcthotherr.oof frame structure, a w nd
tunnel that directs noving air to flow up the roof frame structure

t hrough the one or nore wind turbines. - 26 12. The energy conversion
system accordi ngThe &anyrémeconvegpaphs sysierf acthediconppi shngoar eder gy

managenent éygaﬁgl1whl@hwh@Q@hMe§h@ngag@n@9@§stB%eekggh@aC%b BRELGYES rOm
the 5 sol ar ener convertlng tile dro electric systemand the w nd

energy convé EFB sy&fenttish ?ﬁetéﬁef LcoR9BESFORYS EE8m according to
rgy
claim12, wherein the energy managenent system conprises a 10 connection
to an eleCtélCIt¥h%ug8|¥g%rhgngggsagnconfk%%raccordlng to any one of
claims 1-7 further comprising a hydro-electric system
15 configured to convert kinetic energy from water flowlng

off the portion of the rocf to electrical energy.

9. The enerqgy conversicn system according to claim 8,
wherein the hydro-electric system comprises one or more
20 gutters and deownpipes; and, one or more water turbines
wherein the gutters and downpipes are arranged to collect
rain flowing off the portion of the roof frame structure
to produce a water flow that drives the or each water
turbine.
25
10. The energy conversion system according to any one of
claims 1-9 further comprising a wind energy conversion
system having one or more wind turbines supported by the
roof frame structure which convert kinetic enerygy of a

30 moving air mass to electrical enerqgy.

11. The energy conversion syslem according to claim 10,
wherein the wind power system further comprises a cover
that overlies the one or more wind turbines to create,

35 together with the roof frame structure, a wind tunnel that
directs moving air to flow up the roof frame structure

through the one or more wind turbines.



to manage two way flow of electrical energy between the energy conversion
system and the supply grid. 14. The energy conversion systemaccording to
claim12 or 15 13, wherein the energy nmanagenent system conprises an

el ectrical energy storage apparatus, the energy nmanagenent system being
configured to provide electrical energy2to- the supply grid when the
electricity storage apparatus is in the fully charged state, and connects
the supply grid 20 to the electricity storage apparatus when the

electricity storage apparatus has a charge |level below a threshold |[evel
12. The energy ccnversion system according to any one of

claims 1-11 further comprising an energy management system
which receives and manages the electrical energy from the
5 solar energy converting tile, hydroc-electric system and

the wind energy conversicn system.

13. The energy conversion system according to claim 12,
wherein the energy management system comprises a

10 connection to an electricity supply grid and is configured
to manage two way flow of electrical energy between the

energy converslion system and the supply grid.

14. The energy conversion system according tc claim 12 or
15 13, wherein the energy management system comprises an
electrical energy storage apparatus, the energy management
system being configured Lo provide electrical energy to
the supply grid when the electricity storage apparatus 1is
in the fully charged state, and connects the supply grid
290 to the electricity storage apparatus when the electricity
storage apparatus has a charge level below a threshold

level.



