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PCTAUS96/ 01354 AN LMRROVED SOLAR-ENERGY CONCENT RAH-Me-S¥STHEM——
: HAVI NG REPLACEABLE REFLECTORS TECHNI CAL FIELD 5 The
~present invenion relates to an inproved solar energy concentrating system

I ncor por at i ngwesdeAabl e sol ar energy concentrating refl ect orEcTAi96/01384

systens typically required a structurally stable solar enery
concentrating panel. . The present invention uses a conbi nation of

structural ly stabl e ha¢iVMPROVED/SOEAR ENERGY-CONCENTRATING!SY STEM
concentrating reflectors to reduce si nlflcantl% t he ease and cost of
repl aciqg refl ectors. mm(m REFLECTORS |n the past,

sol ar energy concentrating systens used sol ar energy concentrating
reflectors that were structurally stable. However, with tine, the reflector

surfaces SUMBORNICALGIEL®Rt i on of reflectivity fromattack by the
weat her. Prior systens required the user to replace the enti re
reflector. TyPically, these panels wer e heavy and expensi ve.

DI SCLOSURE OF THE INVEQQ#&&&R- Bﬁﬁ@@Ef Enﬁg¥ s
an inproved sol ar energy concentratl ng sys'fl I ncorp aﬁl ng rg aceabl e

sol ar energy conieotposatingreplacéablecsolar energy concentrating-reflectorni Pridrisystems typically

| required a structurally stable solar energy concentrating panel. The present invention
uses a combination of structurally stable backing pancls and flexible solar cnergy

10  concentrating reflectors to reduce significantly the case and cost of replacing reflectors.

BACKGROUND ART

{s In the past, solar energy concentrating systems used solar energy concentrating
reflectors that were structurally stable. However, with time, the reflector surfaces
suffcred a degradation of reflectivity from attack by the weather. Prior systems
required the user to replace the entire reflector. Typically, these pancls were heavy
and expensive.

DISCLOSURE OF THE INVENTION

The present invention relates to an improved solar energy concentrating system

25  incorporating replaceable solar energy concentrating reflectors. Prior systems typically
required a structurally stablc solar cnergy concentrating panel. The present invention
uses 2 combination of structurally stable backing panels and flexible solar energy

) concentrating reflectors to reduce significantly the ease and cost of replacing arcuatc

| reflectors. (For the purposcs of the present invention, arcuate can refer to either

30 cylindrically arcuate shapes, anticlastically arcuate shapes or parabolically arcuate
shapes.)



required a structurally stable solar energy concentrating panel. The

present invention uses a conbipation of structurally stable backing
‘panel s and fl exible solar energy concentrating reflectors to reduce
-significantly the ease and cost of replacing arcuate reflectors. (For

the purposes gfgdeRermr €sent invention, arcuate can refer to eicrhsscnisss
cylindrically arcuate shapes, anticlastically arcuate shapes or

par.abolically arcuate shapes.) WO 96/ 27771

PCT/ US96/ 01354 In a single panel application, a

novabl e- col | ect or, sol ar enery concent rat| ng system corrprl ses t he
f ol*l owi ng el ement s. léreollector; solarenergyi

nd-curved 5 g”%%‘@ﬁﬁﬁ"%mg%é ?W%%ﬂmr eesoe@ﬁ%ﬁm@ﬁﬁuﬁw R

and "upper” ' do ngtustéunfigdration of 80 dégrbdsya lotvet gt Iaﬁ@mbeéd/veen
t he edges, for exanple |f the reflector backlng panel as a 180

degr ee conflgﬁra

packing | panal uaay G ol bt e Wﬁﬁwwﬁt

di mensi oned and p4hel kasaf180 degree configuration, then\thase cdges fniay be equidistant fromcthe | i t y
‘to an overlying sol ar, ene onc at,i n efd ect ordi nary
skill in the art"m@‘“ﬁm&“% @M“M@F&E%@Pm urally
stabl e refl ect or par HeGoRaive Wcmw #dinténSiontd and al | oys,

~and nol ded | am nates or corrp05| tes. A structural support
means extendd0be solar eagirg@¥ensi oned

sability to
and confi gured S&lﬁ?ﬂlﬁﬁn% mmé{ h’ﬁn‘ﬁﬁ%ﬁ%ﬂ
backi ng panel, sol ar ener gy coﬁg‘ector \Iﬁgr energl;'/&concen ra |;%
refl ector, and acmﬂuﬂasﬂbﬂnraﬁ:nﬂl@qreﬂeﬁbﬂﬂ:hngpmhmdudngﬂhcaﬁdnmml
exanpl e of a suitgble a .S a2 truss . such as a space truss, but
others are knom%tﬁﬁ%ﬁf%@l nthe art. The 20 reflector
backi ng panel is connected to the structural support neans so as to

mai nt ai n t he proper orientation to the sky. .
15 A structural support means cxtends beneath the reflector backing pancl, being

dimensioned and configured so as to support at least the weight of the reflector
backing panel, a solar energy collector, a solar energy concentrating reflector, and 2
solar energy collector support means. A typical example of a suitable means is a truss
such as a space truss, but others are known to those of ordinary skill in the art. The

20 reflector backing panel is connected to the structural support means so as to maintain
the proper orientation to the sky.

On top of the refiector backing panel lics 2 fiexible solar energy concentrating
reflector. (For the purposes of this invention, "flexible” inclndes describing a surface
25  or object that does not maintain a desired arcuate configuration to within scveral
degrees of arc when unsupported.) The reflector has an upper edge, a lower edge, and
curved lateral edges. The reflector has a concave and arcuate configuration
complementary to that of the reflector backing panel. Either the skyward surface is
highly reflective or the reflector is transparent and the lower surface of the reflector is
30  highly reflective with respect to incoming radiant solar energy. The reflector can be
attached to the reflector backing pancl by conventional fastening means. By not
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On top of the reflector backing panel lies a flexible solar energy

concent rati ng reflector. (Far the purposes—of-this i nverti-om

"flexible" includes describing a surface 25 or object that does not

maL ntain a desired arcuate configuration to within several degrees of
ar ¢ when unsu.ﬁq gﬁ& #91) The reflector has an upper edge, a | omer/useigg3ssand
curved | atera ges. The reflector has a concave and arcuate configurati.on

conpl enentary to tha.t of the re Qr backln ne Ei t her th skywar d
surface is F@Fﬁ@!ﬂ%@ Wylgwgr 55k t he

| ower surface of tﬁcheﬂdhﬁil ARb by mikirigthe solacieivciorTicks! bﬂ%ﬁﬁﬁ&u{ﬁ%m 0
- incom ng radiant sol ar energy The refl ector can be attached to t

refl ector backi n¥eight making it amicheasierdo transpost and plygically-replaceibe refiector.
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PCT/ US96/ 01354 WO 96/ 27771 requiring an arcuately stable design, one
can significastly | owArcolisctor supgoriaheshsisrconsmicied gither to the inéfiectof backing panel, Al SO,

by maki ng the soI ar reflector flexible, one sjgnificantly reduces S
wei ght, maki ng i the Wmmgm

reflector. 5 The collector
the refl ector backing pane the structural supp ort e or a

surface underlyi p@mmmwmmwmmedr&m@nefmmmwmnmma
support neans is 0 f Qr so as,to su rt Iect ed
sol ar energy col F‘g@gr %Q&&Mgﬁé%whm*ﬂ 8&‘5

refl ected sohar muatemyﬂlebﬂlebhe ﬁmﬂmbhﬁcﬁnéci@%wys'fem
such as one usin ué#lndj 1y, 10 @:cuate reflectors t he coll ector
support neans al ‘ﬁ'e%‘?@&'! mdm thin the

 foosl
predet er m ned f ogllectidd¥one mmw%@@gpé ﬁgﬁ?f on
zone depends upon the shape of the reflector and the shape e Bt tﬁé’
col | ector, agig khoyvrktodhese of ordinagyeskill indheigrhary skill in the art. 15
I n order to gather the reflected solar energy, a solar energy collector

ext ends

15 In order to gather the reflected solar energy, a solar energy collector extends
lengthwise above and across the curved lateral edges of the refiector. The collector is
dimensioned and configured so as to receive the reflected solar energy into a conduit
through which an energy transfer fluid can flow, the fluid being heated by the reflected
solar energy.

20

Other conventional clements include a means for positioning the collector in an
optimal position for collecting the reflected solar energy throughout a defined solar
cycle. (For example, typically the solar cycle is the diumnal cycle.) The positioning
means is connected to the collector support means. One of ordinary skill in the art can

25  appreciate thattheposmomngmeanscmbe of various embodiments, ¢. g., hydraulic,
mechanical, or electrical.

Finally, a fluid transport system connects the conduit of the collector to a
thermal energy use means or an energy storage means. The fluid transport means
30 circulates the solar-heated fluid through the conduit.



| engt hwi se above and across the curved | ateral edges of the reflector. The
collector is di mensioned and configured so as_ta receive the
reflected solar energy into a conduit t hrough whi ch an energy
transfer fluid can flow, the fluid being heated by the refl ected

sol ar energy. weesn1T1 O her conventional el enents i npgérosve81B8EaANS
for positioning the collector in an optimal position for collecting,

the.refl ected sol ar energy throughout a defined sol ar cycle. (For

exanpl e, typically thehepreaéntdsiehtion is particulshiv sidiibleywamdtiple diys,[opsows ofni NQ

means i s connected to the cqllector suppor s.., One of ordinary skill in
the-art can 25 O'h‘!{"ﬂwg lﬂﬁﬁ'&@? M’Qf;rl ous
embodi ment s, e. etm A B, s a&cﬁba%a*&qt

Finally, a f|UId transport system connect e conduit of the cgnector to

a t her mal MWQ@W@MW&W
t t Ilj ;al t I ﬂ: ed f d th h t fi duit.
_genspor neans CLlC MM&? SO tera?%&ge I’OU f’b ndui

PCT/ US96/ 01354 mdmmpmaﬂawweawmw&aammwrmwbl e
to multiple arrays, or rows of reflectors. In such an arrangement, a

plurality of refbaskingpanshso as toiformap row ofreflector bagking: pangls with,reflectos on-top
backi ng panel s are used, as described above. If used in a row, the

curved | ateral edges of each reflector or each reflector backing panel are
di nensioned. 5 and mnmmmpmwmmmmwmmmmmf a

reflector or a refl gct.or ?ckln anel can be aced acent toi‘he
curved | ateraf® e(ﬂ’gﬁ W’M&W k““ Wﬂﬂm

so as to forma rm%W&an%wtmwmwmw
dimensioned and configured to hold the collector in a stationary position. Meanwhile,
the structural support means is disposcd below or above the reflector so as to support
the reflector in a predetermined focal zone for collecting the reflected solar energy
15 from the collector. With the present improvement, instead of requiring the
replacement of a moveable reflector, one uses a combination of the flexible reflector

and a rigid reflector backing pancl.
20 BRIEF DESCRIPTION OF THE DRAWINGS
FIGURE 1 is a sectional view of the present invention.

FIGURE 2 is an isometric view of the present invention.
25

BEST MODES FOR CARRYING OUT THE INVENTION

A preferred embodiment of the present invention is shown in FIGURE 1. The
30  illustrated emmbodiment is for a moveable collector system having a cylimdrically arcuate
stationary reflector. A reflector backing panel (10) underlies a solar energy
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The present inprovenent also suitable for use in stationery collector 10

applications Conventional stationary—celleet-o+systens have—a—postt+ontng

. means and a fluid transport system as descri bed above. However, the

. coll ector support neans is di mensi oned and configured to hold the
:'col l ector in woek@impnary position. Meanwhil e, t he str uecrusdemsgapor t
means is di sposed bel ow or above the reflector so as to support the .

reflector in a predeterm ned focal zone for collecting the reflected solar
energy 15 from menmwﬁmm hiherreflestas basking panelhas o substantially rigidd of

requiring the a%@gg?ﬁg.ﬁngpw %L’g&t

conbi nati on of the flexible re ctor argg ari g?@er%%m!ng
panel . I 20 BRIFam@Wlwwmﬂmmmmgc&ggEﬁgﬁﬂE l1is a
sectional view o esgn nyent is an

i sonetic view of%ﬁ@f@ﬁﬁ‘%‘i’ mﬁ is,dimensioned angtcqnfiguyed so ayio prowidey| NG
QUT THE | NVENJ| Glimensional or wﬁwmmﬂg%& sdiflbie iR Gths
invention is shown in _Fl GURE The 30 lustrate diment is 1or a

moveabl e col | ect @ftheefieaton becking panst inglnde formed alimpinurroeramelded composites sichias 1 y
reflector. A ref (10) underlies a solar energy

ref wmm
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The fiexible reflector (20) can assume a concave and cylindrically arcuate

10 configuration of up to 180 degrees. Yet, the reflector can be flexible enough to lic fiat
when unsupported. If releasably attached to the reflector backing panel by
conventional fastening means, then the reflector assumes a shape complementary to
the reflector backing pancl. The reficctor has a lower edge (22), an upper edge (23),
and curved Iateral edges (24). The skyward surface (26) of the reflector is the concave

15 surface. Such a panel can be comprised of transparent, ultraviolet-stabilized acrylic,
about 1.5 mm thick, and having powdered aluminum sputtered onto the lower surface
(28) 50 as to create a reflectivity of at least 75%, preferably over 95%. FIGURE 1
illustrates the reflector in an exploded view, the reflector suspended above the backing
pancl.

A structural support means, in this case a space truss (30), is disposcd beneath
the reflector backing panel and is connected thereto, serving as the structural support
means. The space truss is dimensioned and configured to support the weight of at
least the reflector, the reflector backing panel, a refiected solar encrgy collector (50)

25  and a collector support means. A number of altcmative structural configurations can
be designed by those of ordinary skill in the art.

A collector support means spans across and above the reflector. As shown in
FIGURE 1, the collector support means comprises two arches (42), a bearing means
30 (44) on cach arch, a drive shaft member (46) connected fo the bearing means so as to
comprise a rotating means, and two lower support members (48). The collector
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concentrating reflector (20). The reflector backing panel has a
substantially rigid concave _and arcuate configuration of up to 180
degrees. The refl ector backing panel has a | ower edge (12), an upper
edge (14), and two curved lateral edge. (16). In addition,, the
“reflector %Wnel I s di mensioned and configured so as gciNospizse 5
di nensi onal configurational stability to the overlying reflector.

Sui tabl e fabrications of the reflector backing panel include for med

al umi num or Mol dRgnrARRE: i Eheritined 25 configurod/so e cbiftkcddt, 3

fibergl ass. The flexible réeflector 0) can assume a concave

and cyl i ndri cal | atteemativeaicsignsconknogay tathasp oferdinary akillip thechelyr ees.  Yet, the

reflector can be flexible enough to lie flat when unsupported. | f
rel easably attached to the reflector backing panel by conventi onal

fasteni ng neans, therTheheficcklsolas ehiergycalletior (S0)Tarkids rrally acrossithy sefléctor
the reflector backl ng panel. The reflector has a Iovver edg 22),. an upper
edge (23), 5 Iromguned btcml pdged24) to @weéheﬂzd me (26) of

the reflector isgf @MWW W ed of
transparent, uIrav I ol et -stabi acrylrc out 1 , and

'Pavi ng PoMereglmfmmﬂmanmmd;mwwmﬁmﬁmo?;pwE S0 as
o create a reflectivi of,.a ove 0
i|lustrates the E%égﬁ“o%’z&%# ﬂﬁ"?/ @ s‘ﬁ?ﬁ@m

above the backi nﬁxdcoﬂ%ured Waﬁms&m&m
case a space trus 30 |s dlsposed beneat h t he reflector acklng
‘panel and isi®&onk Wﬁm@@smeﬁhﬁ'y

a eattt é""r’%ﬂgi’t%“e‘m?m{‘ﬁ?@%@?a it pané'?*‘w(‘k?“e‘%r‘“@' o

sol ar energy co|mmmmm(mmmmmmmmm of

a1 o s a8 e oy oo s ped R BRSRE

across and aboveﬁgbefﬂﬂwwrmmnpmmwmm &fkcthPel Of
support neans conprises two arches (42) a bearing nmeans 30 (44) on each
arch, a drivaS shie stryeBplapeans; gych-3s o spadc sy of 2 WPPerting degicgthe t o

conprise a rotatjhd.ngans,s and two | ower support nenbers (48). The
col | ector

In the preferred embodiment for cylindrically arcuate reficctor backing pancls,
the bearing means and drive shaft member are located at the center of curvature for the
20 reflector. The lower support members (48) are dimensioned such that the solar energy
collector is located downward from the center of curvature by a distance L plus or
minus 5% according to the formula: L = (R * 1.1)/2; where R cquals the radius of the
curvature of the reflector. The above arrangement of clements allows the collector to
move arcuatcly within a predetermined focal zone for collecting the reflected solar
25 energy from the reflector.

A means for positioning the collector, not shown, is connected to the drive
shaft member (46). The positioning means can comprise any of a number of
conventional means including a hydraulic motor driven by a hydraulic pump and

30 control means, an electrical motor, or a mechanical chain/gear or cable/pulley means.
In any of these forms, the positioning means keeps the collector in an optimal position

-6~
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PCTE/ US96/ 01354 support neans-—is_dinmgnsi-ohred—and configuret—so—to
support the collector, and thus, al ternative degigns are known to
those of ordinary ski Il inthe art. The reflected sol ar

energy col | eciyglogeP®1 €xtends laterally across the reflector pETUSS6IssaUr ved
| ateral edge (24) to curved lateral edge (24). Wth the cylidrically
arcuate reflector backing panels shown, one coul d use a nupber, of known

col | ector fooedileeting Wm facal collection, PdWHh?d use the

conpound par abo ﬁﬂ?p@n&&a@b amg's&all#yﬁ %‘W st on.

Thus, the coll e%?dﬁo? nensi one con |gured to recei Feflect ed
~ sol ar energy i nimsadmicréprocessor can teb patt Mcalulzhhgupmodmﬂyflow.

The collector is copnected t he arch s,(42)..by th wer ofr,
member s- (48), Mf‘ﬂeﬁ"ﬁ& ﬂé@?‘@& ﬁé?'ﬁﬁ@m (46),

which in o tyifddinth SccoRmtiRETafilds, thd dific bfbyvat, 3Ad e Snfe of Ady, stkhdigorttingon each

arch. Attachnent points (41) for the ‘arches in the coll ector support

means are | ocatbwihglapwndothoseofiardinary skill in the atedge of the reflector.
Alternatively, the arches coul d have been connected directly to 15 the

structural means, such as a space truss or a supporting surface that
~underlies the Fitially] a'ccnventionsl fiuid transport system, not shown, lcenmects the coaduit

enbodnment for cylindrically arcuate ref I ect or backin anel s
beari ng rreans aSfdheicalletor g %ﬂ?ﬂ&%ﬂwﬁ Jhe gﬁ‘avature

for the 20 &ﬁﬁé&{ W*F; fiffdugh'the 6bndbil Suititlél such
that the soI ar ener gy mealid ector is [ocat ed dovvnvvard fromthe center of
curvature by a etiesgydrsnsfer fiyida asc known to these of skilbin the arty ingluding distilled- water, 1yl a: L

eflector. The BN SEe Befeti ool sl oo, o iR ol et
move arcuately il (FIYFR offafiid Sy Sthetic FETF, fop dbiibited giycdl BITRowhikle c4n begusediin a

reflected solar 25 energy fromthe reflector. A neans for
posi ti oni ng t hetemprratieq nge offrom nMOF 19 35¢Fnnect ed to the drive shaf t
menber (46) The positioning nmeans can conprise any of a nunber of
conventlonal means including a hydraulic notor driven by a hydraulic punp
and 30 control neansAll publisations ot uspublished patent applications meptioned

cabl e/ pul ey neans. any,of . these forns, the positioning neans
‘keeps the coIIe A’Hm Sition

Otther embodimentis of the preseni inveniion are noi presenicd here which are
20 obvious to those of ordinary skill in the art, now or during the term of any patent
issuing from this patent specification, and thus, are within the spirit and scope of the
present invention.

25
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I-D?J:I'/‘ US96/ 01354WD o6 21?(7)rncol | ecting.reflected solar ener ,Il““""u“" IIIJI IIII

‘focal collection zone throughout a defined sol ar cyc ( Pr ef'er &bl v,
. thei defined solar cycle is the diurnal solar cycle.) Thus, a

- M croprocessoygegnRg Part of the positioning nmeans, cal cul apichgsese
periodically the optinmal reflected solar energy gathering posi t | on

according to an algorithmthat 5 takes ino account the latitude, the |ine
.of year, and tELAIME& of day, such algorithns bei ng known to those of
ordinary skill in the art. Finally, a conventional fluid

transport system not shown, connects the conduit of the collector to

a thermal energy Asslamenergy concentratingeefiegtos meamgomprisime. The fluid 10

transport neans circul ates the sql ar energy-heated f]uid thrgugh, th
conduit. Suitable ® mem W‘%&g@%" skil |
in the art, sincluding | %%% ngpgp fcﬁf\@@*a}’em;l

t enper at uresappl i cation, 1 nlcsP F conedgr?'ea ra&g SE?E!T
organi ¢ synthetic HTF, mmmmmwwmmmaﬁmm
tenperature range of from 100[grr] F to 350F. 15

publ i cations or unpubl i RAREkPemg ‘ﬁﬂﬁ%ﬁ‘?f‘!ﬁ%ﬁﬂg%ﬁ”&nwm are hereby

i ncorporated by ref er engeugtdiestatis) Q her enbodi nents of the
present invention are not present ed here which are 20 obvious to those of
ordinary skill in thd)a#solar

I ssui ng frolr‘p this pat en&{mm%tﬁ#G ba%&msmmwm%fﬁw rit and
I nventi on.

scope of the presen
reflector being the concave surface, said reflector having a skyward

facing surface that reflects radiant solar energy and being configured so
as to need the support of the underlying reflector backing panel for
arcuate stability;
15
2. The reflector means of Claim 1 wherein the skyward surface of the solar energy
concentrating reflector has a reflectivity index of at least 75%.

3. The reflector means of Claim 1 wherein the reflector is comprised of a fiexible
20 transparent material having a reflectorized material deposited on the lower surface or
laminated on the lower surface.

4. The reflector means of Claim 1 comprising a plurality of reflector backing panels
disposed laterally adjacent and a plurality of reflectors, wherein:

25 a) each reflector backing panel is dimensioned and configured along the
curved lateral edges wherein the curved lateral edge of a reflector backing
panel can be placed along the curved lateral edge of another reflector
backing panel so as to form a row of adjacent reflector backing panels; and

b) each reflector is dimensioned and configured along the curved lateral edges

30 wherein the curved lateral edge of a reflector can be placed along the

curved lateral edge of another reflector so as to form a row of adjacent

-8 -
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- PCT/ US96/ 01354 CLAI MVB: - 1. A solar energy concent ratl ng
refd ector means conpri sing: a) a reflector backing panel
- havi ng a concaygeg@rrr cuate configuration of 5 PCTIDSY6M1383 0

~degrees, a |ower edge, an upper edge, and curved | ateral edges,

and the skyward surface being the concave surface, said reflector backlng
panel being di mensi one g@ﬂwngan@a to be dinensionally and

arcuate stable; and b) a solar energy concentrating
‘reflector, being disposed or releasably 10 attached to the

refl ect or backi 159 Asolarienengy conicentrating systech comyfrising: of t he

refl ector being the concaye syrface, said. reflector avi ng a.skywa
facing surface that Pbf 'Eﬁ?‘g‘” mﬁﬂﬁ@#

as to need the support tSflsﬁ d@tok&eugcrﬁ{meemgemﬂ%mmkdﬁrm
arcuate stability; he refl ector means of Caim1 wherein the

skyward surface of the %Wbﬂn&%mmgﬂd@ﬂm
reflectivity index of Mﬁmm-mmmbedhnmdmﬂymdmmmbk;
b) a solar energy concentrating reflector, being disposed or releasably attached
to the reflector backing panel, and the skyward surface of the reflector

10 being the concave surface, said reflector having a skyward facing surface
that reflects radiant solar energy and being configured 30 as to need the
support of the underlying reflector backing panel for arcuate stability;

¢) astructural support means extending beneath the reflector backing panel
and being connected thereto, said structural support means being

15 dimensioned and configured so as to support the weight of the refiector, the
reflector backing panel. a refiected solar energy collector, and a collector
support means; _

d) areflected solar energy collector extending lengthwisc across the curved
lateral edges of the reflector, said collector being located and disposed so as

20 to move within a predetermined focal zone for collecting the reflected solar
energy from the reflector, and said collector being dimensioned and
configured so as to receive the reflected solar energy into a conduit through
which an cnergy transfer fluid can flow, said fluid being heated by the
reflected solar energy;

25 ) a collector support means which supports said collector in the focal
collection zone and is connected to either the structural support means, the
reflector backing panel, or a surface underlying the structural support
means;

f) a means for positioning the collector in an optimal position within the focal

30 collection zone for collecting reflected solar energy throughout a dcfined
solar cycle, said positioning means being connected to the collector support

Y Y
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3. The reflector neans of Caim1 wherein the reflector is Imnma nﬂlme“ll
flexXible 20 transparent material having a reflectorized mat

on the | ower surface or | am nated on the | ower surface. L a* The *
reflector nmeans of Claim1l conprising a plurality of  reflector backing

panel s dwrnkmesn! ateral ly adjacent and a plurality of rgrRsbédiSss
wherei n: 25 a) each reflector backing panel is dinensioned and

configured along the curved | ateral edges wherein the
curved |ateral edge of™%dMector backing panel can be

pl aced al ong the CU@%/EQMWMWWMWamMm
backi ng panel so as'to forma row of adjacent reflector backing panels; and

b) each reflector is HSRESSNSATAN COETEY StOfage mgans wherein @lﬂ:ﬂmdmmeral

edges 30 f a reflector can be
oS the SOt S F B BBl € Gl

pl aced al ong the f anot her reflector
so as to forsma row of adjacent - 8-
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PCT/ US96/ 01354 - The solar encrgy concenfrating fyytem of L4k f fisrsi fhe defined solar gyclefs ) o

ener gy concent hpd dialSvht conpri si ng: a) a reflector backing
panel having a concave and arcuate configuration of up 5 to 180

:degrees, a |ower edge, an upper edge, and curved | ateral edges,

‘the skyward sur s%l’ gﬁFé%n&%ﬁﬁﬁﬁafﬁéﬁ 1# Le g panel
bei ng di nensi onegl‘ﬁ'E conrrgure | rren5| oﬁ {%aﬁaﬁrecilluilaﬂﬁeﬁﬁé’sl t abl e;

b) a sol ar pnemans onends bothlategily panélab| y
attached to the refI ct back ng pape dt es
surface of t he 8 besapBectetijo the upper edgs, the Mm@%ﬁ] #a

‘reflector havijge ﬁﬂéﬂﬁi“'ﬁf: ﬂﬂc N9 surface t hat reflects
radi ant sol ar energy an ﬂné configured so as to need the
support of the underlying ref I ector backing panel for arcuate stability;

©) a struct ur alg SHARGLE R oSSRy SRR TR S Wiarlsk e ieied REREL B9 P!

15  the solar encrgy concentrating reflector has a reflectivity index of at lcast 75%.

9. The solar energy concentrating system of Claim 5 wherein the reflector is
“comprised of a flexible transparent material having a reflectorized material deposited
on the lower surface or laminated on the lower surface.

20

10. A solar cnorgy concenirafing system comprising:
a) a plurality of reflector backing panels, cach reflector backing panct having a
25 concave and arcuate configuration of up to 180 degrees, a lower edge, an
upper edge, and curved lateral edges, each reflector backing panel being
dimensioned and configured along the curved lateral edges wherein the
curved lateral edge of a reflector backing panel can be placed along the
curved lateral edge of another reflector backing panel so as to form a row
30 of adjacent reflector backing panels, and the skyward surface being the
concave surface, and cach reflector backing panel being dimensioned and

—-10 -
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:glnd bei ng connected theret ososgi d structural support [reg][l “ﬂmﬁniw Ml‘"l“l

t he refl ector backing panel, a reflected sol ar ener gy
collector, and a collector support neans; d)
-a refl ected sohgwsrarar gy col |l ector extendi ng | engt hwi se acrosncﬂbmmnumved
| ateral edges of the reflector, said collector being | ocated and di sposed.

so as 20 cnBigiifel & bé diitekichally Rfibirciatdy'tsbié;ocal zone f or

col'lecting the reflected sol ar energy fromthe reflector,
and said col | ector Ui AghualieaEtala sacrayeoncentrating reflectors, cach Beflestorbringy so as

to .receive the reflectagim?f& Fﬁm ‘ﬁ?qﬁagﬂ*hﬁﬁ Mba:hr&pagwl
whi ch an energy transfer urd can ?I ow, sal ul el ng heat t he

refl ected sol ar ener gymmiomamofﬁmymmmmmwm@mhl ch

supports said collector qin the focal ol.lI ect,i on e and
is connected®to eit her‘epﬁ‘g"'slfc@ﬂ m%m“’fﬁ@m&

reflector backing panegurfaé that fefédisvaliant ¥aRE wmwd@sbasmﬂt
neans; f) a neans for positioning the col'l ector in an opt| mal
position within the fo@amnofﬁwmd«mmﬂe@mlvemm stabilityct i ng
refl ected sol ar ener &Eg ﬂ§§}| % ]ﬂcl e,
sai d positioning nea abe| ng CM% ﬁmgco“ | ecqmor suppor

-9- WO 96/ Zﬁilimdbcmgconnectedtoatleastoneofthereﬂectorbachng

yst em whi ofP connect s HHLSIGHER SEFERE B a”ﬂmmwm?w&mﬂ” % ”a”EES”
i Tl at esthe. sof ar - nesbor R Sahs o le3ffiecon e e S Yahell BlRMecicd.
energy concentrating ssdarenergy calieiornasd aicolleston supportaesansied sol ar cycle is
t he diurnal solar cy‘ﬁl %'rcﬂectedsolarcnetgyoonectorenendinglcngﬂmisemmehteral

edges of the row of reflectors, said collector being located and disposed so

15 as to move within a predetermined focal zone for collecting the reflected
solar energy from the reflectors, and said collector being dimensioned and
configured so as to receive the reflected solar energy into a conduit through
whichanmermrmferﬂlﬁdmﬂow,saidﬂtﬁdbehgheatedbyﬂie
reflected solar energy; .

20 ¢) a collector support means which supports said collector in the focal
collection zone and is connected to cither the structural support means, at
least one of the reflector backing panels, or a surface underlying the
structural support means;

f) ameans for positioning the collector in an optimal position within the focal

25 collection zone for collecting reflected solar energy throughout a defined
solar cycle, said positioning means being connected to the collector support
means; and

g) a fluid transport system which connects the conduit to a thermal energy
use means or an energy storage means, wherein the fluid transport means

30 circulates the solar- heated fluid through the conduit.

-11 -
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7. The solar energy concentrating ystemof Oaimb5 wherein tw "ll"n "“"I“I
support 10 neans extends both |aterally and |l engthw se und

‘refTector backing panel so as to be connected to the upper edge t he
.l ower edge, and the curved |ateral edges of the refl ector backing
panel . p@y sol ar energy concentrating system of C apcruSesshsssei n

the skyward surface of 15 the solar energy concentrating reflector has a

reflectivity ipdex, of at | east 75%. T ol ar .e
concentrating gg m%%mmk@cmgwmﬁ%ﬂ%ed of

a flexible tragwmgﬁmeydgal having a reflectorized material deposited

on the | ower surface or lamnated on the | ower surface. 20 10. A
sol ar energy concentrating system conpri sing: a) aplurality
of reflector baskifidsoa Wcmwébw %gﬁk

concave and arcuate configtration o ol dlegrees a |ower e@%e, an
upper edge, santheansrextenidd butlelaterallyand fengthwise mddtaﬂtﬁerdﬂaﬁhbghpgpaichbel ng

Curvod | at er al StHE cORReEo 14 WERpR <At B e a0k s S ne Een AP AL e

‘curved | at er al 1g8@fc 6f the RFloBIBF bickink tohaﬁdymsmﬁe&lmoasnéﬁfsorm a row

30

of adj acent reflector backing panels, and the skyward

surface being ¢enmected. concave surface, and each reflector
backi ng panel being di nensi oned and

-10-
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PCT/ US96/ 01854 13. The solar energy concentrating syytesreof Claimbl0 wherein theakpiving safide

:arcuately Stabeﬁéﬂ“h?‘?]gc?'ﬁ‘&v bg a %&uﬂlmﬁwﬁm&r enoe.ra%;% %lcentratl ng

reflectors

15

20

14. The solar encrgy concentrating system of Claim 10 wherein each reflector is
comprised of a flexible transparent material having a reflectorized material deposited
on the lower surface or laminated on the lower surface.

15. A solar energy concentrating system comprising:

a) a plurality of reflector backing panel, cach reflcctor backing pancl having a
concave and arcuate configuration of up to 180 degrees, 2 lower cdge, an
upper edge, and curved lateral edges, each reflector backing panel being
dimensioned and configured along the curved lateral edges wherein the
curved lateral edge of a reflector backing panel can be placed along the
curved lateral edge of another reflector backing panel so as to form a row
of adjacent reflector backing panels, and the skyward surface of each
reflector backing panel being the concave surface, cach refiector backing
panel being dimensioned and configured to be dimensionally and arcuately
stabie;

b) a plurality of solar energy concentrating reﬂectors each reflector being
disposed or releasably attached to an underlying reflector backing panel so
as to form a row of adjacent reflectors, and the skyward surface of each
reflector being the concave surface, cach reflector having a skyward facing

-12-
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di sposed or releasably attached to an-underlying reflector “EIHB H’JIH%
as .to forma row of adjacent ref . ywar d s

refl ector being the concave surface, each reflector having a skyward facing
surface that reflects radiant sol ar energy and being configured so as to

need woosz7rnn the support of the underlying refl ect oPCBASMNMYP4panel
for arcuate stability; c) a structural support nmeans ext endi-ng

beneath the row of ref 0
connected to at |east Wﬁé‘&“%gﬁ%&?&%. ng p ngﬁm
said structural suppoRfic sippditofth mmwmmmbﬂm to
support the weight of the reflectors, the refl eﬁpor I%g apel s

refl ected c) a structuralsupport means coppgeied i ‘M %ﬁr suppor t

nmeans; )"f‘ﬂ’"ﬁ mmmﬁgﬁﬁ%% aAd c6AFPuRd so
- | engt hwi se across the 'l at ra{I ges of the row of

reflectors, ssai d col | @steosuppar atdeasttha rosw ofireflectorhackingipansls Mhﬂd as
to nove V\nthlnapredet ed focal .z0 gg”ggﬁgg
- sol ar energy fromthe’?%"w M@Wg’yfor 'ng |rrenS| oned and
configured so as to er&ﬁ&lﬁﬁ:ﬁdﬂMr cosfiphrto mvive the reflvetbri t

through whi ch an ener nsfer flyid cgn flow, sa
fluid being heated by abmtheco Mﬂﬁfﬁm% ﬁfi

c) a collector suppor tg WW Q‘IWI,@:EQP
coll ection zone and |s connec e er the structura support neans at

| east one ob the refl cohmectedas kithena pelicotos supportaneavs éracsurfaceundeslyingthe he
structural support nean f) a means for positioning the
collector in an opti &P ﬁﬁ%}!.w'm'ﬁ. n the focal 25

collection zone fordicﬂimwkﬂe%hma‘ﬁ@nwﬁﬂ%mﬂdiﬁ@kmmdﬂdi ned
sol ar cycle, said positioning neans bei ngoi:_&r;nect ed to the coll ector

support ,
%Shgmo?h;ﬁheﬁgpgicgfo#gggﬁ&m;g%, V\herel n ?’E%#%ansport means 30 e
circul ates fshe sol ar - teingidilerisioned|andconfigired seasto mebsive the reflected solar
o energy into a conduit through which an energy transfer fluid can flow, said
fiuid being heated by the reflected solar energy;
¢) a collector support means which supports the collector above the reflectors
and is connected to either at least the structural support means, one of the
20 reflector backing pancls, or a surface underlying the collector support
means, said collector support means being dimensioned and configured so
as to support the weight of at least the collector;
f) ameans for positioning the reflector such that the collector is in an optimal
position within the focal collection zome for collecting reflected solar energy
25 throughout a defined solar cycle, said positioning means being connected to
the structural support means; and
g) a fluid transport system which connects the conduit to a thermal energy use
means or an energy storage means, whercein the fluid transport means
circulates the solar- heated fluid through the conduit.

16. The solar energy concentrating system of Claim 15 wherein the defined solar cycle

-13 —
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%?8&5276%354 11. The sol ar _energy concentrating systu“lm “Itl:lu,“rw! ‘“l

“wheTein the defined solar cy cycle is the diurnal solar cyc e.
The sol ar energy concentrating systemof C aim10 wherein the structural
support 5 qﬁg st ends both laterally and | engt hwi se undeRrCRASSHOINE
backl ng pa

refl ector nels so as to be connected to the upper edge, the
| ower edge, anggle t eral edges of at | east one of the

refl ector backrng panel's to which the structural support means is

connect ed. 13. The sol ar energy concentrating systemof Caim10

et ector has Wﬁé‘# %@fﬁm%&%@%@ﬁm?@%@ﬁ%@%% ar

ener gy concentgéunk exteriids SothTaterally hridd
conprised of a flexible transparent materr al hav ? a reerctorr zed

mat eri al deﬁoosﬂstﬁ%k&@ﬂ

surf ace. ‘ff'ﬁ'ﬁhé&‘]f cent ratr ng syst em conpri si ng:

a) a pl uralityk"t reflecto acki panel , each reflector backing panel
havi ng a concave and arcuate configuration of up to 180
degrees, a lo an 2 er,.edge nd curyed. | at eral
edges, each r\éﬁe@%&% Mmd%_“%&w hed and
configured al jfdadi@ise RHeA6r Wb 8 réflebiivity Sndex of at least 75%.

curved | ateral edge of a reflector backing panel can be placed al ong the
curved | at ¥ al edge of another reflector backing panel so as to forma row

of adj acent r %I'FW @%"ﬁ E‘;L"ﬁ each 25
refl ector backr ng pane erng € contave surtrace, eac re?ﬁﬂ%r backi ng

panel bei ng dicompsisciofc feniblectranipagent anitcrial Having iareflesionizal haterdal depositedat el v
st abl e; b |l wality of, sol ar epergy concentrating
reflectors, emmwwmm surtice. di sposed or releasably

;attached to an underlying refl ector backing panel so 30 as to

forma row of adjacent reflectors, and the skyward surface of each
reflector bei mf-tArnimnseved selasencrgyconcenirating Sesters coOMPISNG i ng a skyward faci ng

-12 - a) areflector backing panel having a concave and arcuatc configuration of up
10 180 degrees, a lower cdge, an upper cdge, and curved latcral edges, and
the skyward surface being the concave surface, said reflector backing panel
being dimensioned and configured to be dimensionally and arcuately stable;

20 b) a solar energy concentrating reflector, being disposed or releasably attached
to the reflector backing panel, and the skyward surface of the reflector
being the concave surface, said reflcctor having a skyward facing surface
that reflects radiant solar energy and being configured so as to need the
support of the underlying reflector backing panel for arcuate stability;

25 c) a structural support mecans connected to the reflector backing panel, said
structural support means being dimensioned and configured so as to
support at least the reflector backing panel and the attached reflector
beneath a stationary reflected solar energy collector, the structural support
means being dimensioned and configured to move the reflector about the

30 collector such that the collector stays disposed in a predetermined the focal
zone for collecting the reflected solar energy from the reflector, and is

-14 =~
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and being configured so as to need t he support of the

- underlying reflector backing panel for arcuate stability; c) a
structural supgewlkeians connected to the row of refl ector bapErwessn13ss
panel s, said stuctural support neans bei ng dinensioned and configured so 5
as to support at least the row of reflector backing panels and the attached
reflectors beneath a statmwwmummw

_structural ml&uﬂw bei ng di nensi oned and conf I gur ed
to nmove the reflector about the coll ector such that t he
col | ector stays di sposdy a smtiongry eefictted solarceaiergy collector extending ledigtiowike aceose addor

collecting the reflected solar ener fromthe, ref] ector, d |
connected to either a colq%@\ﬁ'&!’ %ﬁﬁ‘lﬁ&h@e % MWW
col 1 ector Suppart Means, and disposed so as tobb ittt ik FRAFNediibh o6t &kt Sollodibr

ehgt \)'\?asse across above the

energy col |l ector extendlng I and

curved | ateral edges of tmmmmmﬁmwwwmﬂngewm

g o o o i i o i ot e Bl o il

refl ected sol ar fiuid being heated by the reflectall solan enengy; t hr ough whi ch an
energy transfer fluid can f ow sai d fluid being heated by
the reflected sol ar eng} dyeoliector support means svhich supparts thesollector, ﬂﬁ%l ch

supports the |l ector a ?séoﬁﬁcd’tﬁ%%ﬁﬂéi‘ structural qg?écﬁﬁ
connected to gflat her at Igggt the structural support lRgans, bne of the 20
refl ector backing panel s,backingipansl, bria surfacel undeylyng theiveliectér soppont meang,saidt

means, said collector suppgrt neans, being .digensi.oned gnd conf.,igured so
as to support the weight %%%gﬂ% , mg°°”§g"“°d’g‘f§’Mns

for positioning the refl afé Ielst thetdoBector} | ector is in an optinal
position within the focal coll'ection zone for collecting reflected sol ar
energy 25 tarmmgﬁymomsthﬁéeﬂes@rm ﬂ&c@mm@@wmﬂ ng
nmeans bei ng copnected to p&ﬁg nd
g afluid trgfr%sport systI % H connectcg %’Ee con %ﬂw er ma Eqﬁ

use rrearthrwghmﬂadﬁlegyoht cyckgmidipoaitioning inwans bmigtmnidctcddo
transport means circul ates the solar- heated fluid through
the conduit 30 16. syl Ment rating systemof Caim 15

wherein the defined sogprafiig trénsport system which connects the conduit to a thermal energy use

means or an energy storage means, wherein the fluid transport means -
20 circulates the solar- heated fluid through the conduit.

21. The solar energy concentrating system of Claim 20 wherein the defined solar cycle
is the diurnal solar cycle.

25 22. The solar energy concentrating system of Claim 20 wherein the structural support
means extends both laterally and lengthwise underneath the reflector backing panel so
as to be connected to the upper edge, the lower edge, and the curved lateral edges of

the reflector backing panel.

30  23. The solar energy concentrating sysiem of Claim 20 wherein the skyward surface
of the solar energy concentrating reflector has a reflectivity index of at least 75%.

—1l5-
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f Pégl))'/ US96/ 01354 e 96i/ 57%2 di urnal __sol ar cycl e. - 17“““[‘4“[9(“%”“[' l”!ll

——— . - . . c
energy concentrating systemof Caim 15 wherein the. structural suppor
means extends both laterally and | engt hwi se underneath the refl ector
“backi ng panel o1 as to be connected to the upper edge, pich
edge, and the curved | ateral edges of at | east one of the reflector,
backi ng panel s. 18. The sol ar energy concentrating systemof Caim
15 ‘wherein the skyward surface of each sol ar energy concentrating

reflector has a reflectivity index of at least 75% 10  ~ 19. The solar
ener gy concent r at 2hgThesolac enengy conoéntrating: systen«if £laim 20 wherdin:the aeflector is

ater i al - deposi t otpenpssd Sf FERNE Ol LKA Akt PRl i

surf ace. 15  200n the lowep smrfaee of himivatedvay thy lowenaefate.at i Nng system

conpri si ng: a) a reflector backing panel having a concave and
arcuate config¥ration of up to 180 degrees, a |ower edge,
an upper edge, and curved | ateral edges, and t he skyward

surface being the concave surface, said reflector backing panel
bei ng di nensi oned and configured to be dinensionally and arcuately stable,

20 b) a solar energy concentrating reflector, being disposed or
rel easably attached to the reflector backing panel, and
t he skyward surface of the reflector bei ng the concave

surface, said refector having a skyward facing surface

that reflects radi ant solar energy and being configured so as to need the
support of the underlying reflector backing panel for arcuate stability; 25
.c) a structural support neans connected to the refl ector backing panel,
said

-16~



‘structural support neans being dinensioned and configured so as to

suppert—at-leastthe reflector backing—panrel—and-the attached+etHector—. .. -

beneath a stationary reflected solar energy collector, the structural

‘support means bei ng di nensi oned and configured to nove the
reflector about the 30 coll ector such that the collector
‘'stays di sposedypegrPf edet erm ned the focal PETYBsIeisss

collecting the reflected sol ar energy froqyéhe reflector, and is
- 14~ WO 96/ 27771 :

PCT/ US96/ 01354 connected to either a collector support
means or a surface underlying the col | ector support neans,
d) a stationary reflected solar energy collector extending |engthw se
across and ‘ above the curved | ateral edges of the
reflector, said collector being |lpcated 5 : and di sposed so as
to be within th& tocal gplITeciior zZone, sSajf colTlector

bei ng di mensi oned and camfigured so as to uﬂceive the refl ected solar

energy into a conduit tjhrough which an -7f“3§’transfer fluid can fl ow,

sai d fIlii d bei ng heat ed g reflected solar energy;
c) a collector support ngans which suppg col | ector above the
reflector 10 and is conngt ei ther the structural

support neans, the reflegkor
under|lying the coll eGtor \fupport §7
support neans bei ng qi nens$i oned g#g
the weight of at |ea h§_c o
positioning the refl ect orkslg™t®
position within the fodal’co
ener gy o throt
means bei ng connecte¥ to(}

g) a fluid transport jsystfem whih

jjacki ng panel, or a surface
col l ector

so as to support

f) a means for

is in an optiml 15

ecting reflected sol ar

I cycle, said positioning

uctural support means; and

hduit to a thermal energy

il

use nmeafys ‘Wr ah effe pans, wherein the fluid
transport neans 20 7 i bl ar- heated fluid through
;the condui t . /
: <
<t L aaad
. L
el &
| S5

AW




21. The solar energy concentrating systemof C aim 20 wherein the defined

.sol ar—cycle s—t-he diur nal—selas—6ycle~—25-—22. The.solar-—energy

.concentrating systemof C aim 20 wherein the structural support nmeans
-extends both laterally and | engthwi se underneath the refl ector backing
panel so woPs2077be connected to the upper edge, the | owepcetgssoissad
the curved | ateral edges of the refl ector backing panel. 30 23.
The sol ar energy concentrating system of gfai m 20 wherein the skyward
surface of the solar energy concentrating reflector has a
reflectivity index of at |east 75% WD 96/ 27771

PCT{ US96/ 01354 24. The solar energy concentrating systemof O aim
20 wherein the reflector is conprised of a flexible transparent '
material having a reflectorized material deposited on the | ower
surface or |am nated on the | ower surface. 5

A\ 23
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