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"Tenperature Control for a Solar Collector"” Field of
the I nvention The invention relates to a neans of

w@wwsdehi ng t he tenperature of a sol ar col | ecPCr/AE2H9/000022

particularly for preventing stagnation tenperatures..
Background Art The follow ng dijscussion of the
background art is intended to facilitate an

under st andi ng of the present invention only. The

dTeRieThalite Cofiftol it #SEMEBAgemnt of admi ssion that

any o € 2 er 0 IS or was part of the

common general know edge as at the priority date of
Elgd¥he9alEAflon©Oe application of the invention

relates to solar water heaters. In the case of solar

wat er heaters the uncontrolled sol ar heat absorption

The It ePAtbE$S Qrmgﬁﬁ’@ Bﬂ:&éftrélw ﬁestérﬂ r]%l?ure of a solar collector
excessli ve heating of e systens I mary Peat trans
anhdipariicilady fwa:trewbrﬁmgtsteglsaﬂca*rtecmerewes Duri ng

times of |ow demand or no usage of the hot water being

stored and high solar insolation, the tenperature in
BaekgysurdAiitl | rise to its stagnation point which, in

the case of solar tubes, can be in excess of 250

degrees C. This condition will often cause damage to

The Blloiems discpssiemtsf the dsackbeowntd wrsabeimetded to facilitate an

condi s for he user. In addition the likelihood of
HRger v%iﬁrd}n%epﬁg hsy cPTesERt tIVRREOR eQONVF edhendliscussion “is not an

FRENABLLBR AL of bt Shat S HERERend RFHAE] Bt v par
ottpei ccnnmmnsgemnal kredwlddge e at dime prbrityfddte ef wae application.

being delivered to a hot water outlet to ensure that

it is at a safe tenperature. In addition the excessive

@aath a'ap@oaﬂogr@’sthet inventiowe rekpes itcsﬁbiamfvafertﬂiﬁtbty;lt In the case of
chan i um passi n ough the sol ar coll ector

Sl dreten s &@aemfg'ngoql%ﬂt g‘ﬁﬁ" ingaf t?ebsﬁé%ttmeYn%cﬁ%ﬁ collector
?éﬁé’r‘aﬂx asiifs %Qﬁé @(C@&Sli/@%é%ﬂ?@'t ﬁl‘eﬂ@ ‘5? rﬁs n@ﬂﬁa‘??sheat transfer

romthe [1quid a resul se proble
ﬂlddehmng)haetaCbIey the salepoolietiore Doring limesxafdewi demand or no usage

gfe fid Rt water being stored and high solar insolation, the temperature in the

system will rise to its stagnation point which, in the case of solar tubes, can be in
excess of 250 degrees C. This condition will often cause damage to the systems
components or create an unsafe set of conditions for the user. In addition the
likelihood of the water being over heated has required the application of a number
of requirements to ensure that the users of the hot water are not endangered.
Such requirements can include the control of the water being delivered to a hot
water outlet to ensure that it is at a safe temperature. In addition the excessive
heating can result in the vaporisation of the heat exchange medium passing
through the solar collector and/or chemical reactions within in the heating medium
resulting in scaling or the precipitation of solids from the liquid. As a result of
these problems it is common practice to accommodate for the excessive heating

by under-designing a solar water heating system to avoid the excessive heating at
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by under-designing a solar water heating systemto
avoi d the excessive heating attines when the sol ar

W0 a®olsteddN i s hi gh, however this nmeans that tPEI/8Y21081a90022

wi || underperformon days of |ow solar insolation. The
invention has particular appligation to solar

collectors which utilise a "solfar tube". Whilst solar

.ubes are very effective . and efficient in collegctjon :
HneSovRe SHE ShiAn InSS align 55 BiethihcieyEBhisnmeasa hph g system wil
Uhadipetamadn 8aySof RMi SblapfhsaREeA: This can _
particularly be the case in climtes which are subject

to a high degree of solar insolation. Disclosure of

trhe ihiieisH PBs ToHAEIBP WopliBRiohPRE sbiaf aldIIBB RS WiSitRITlise a “solar

unl ess the context requires otherw se the term"solar
fulss: Y¥hilst sedan tubes are venypeffectivg anduelficigat liedcallebtion of solar

SR e e tr e BFRA Resdluf it Hiafhain 288 fea above
Thisesh paricalamy sd tHasase prclipvates aiteich and subjct id amigh degree of
of the tube is intended in use to accomobdate a medi um

selapingedatiafd whi ch can conprises a fluid and/or a heat
exchanger or a like neans which is to be heated. In

some cases one end of the solar tube is closed.

PiselogHsr of the IRyentioncati on and claim unless the

context requires otherw se, the word "conprise" or

vari ations such as "conprises" or "conprising”, wll
Abraugheus the ¢peoificatiory and«lainc unksiss the fcoatextaeqdires otherwise the

AT 4Bl upf SHA) B5 AR EHS B R siribR BPwalEs §ihg Rgtihg two ends
BhE & YRTEramp direBiafesrobd sectioh avhérlih epéoduilewnfs aldfine between
control intended for use with a solar collector

thamselieng desedkapacowaichdiasg beemeyaewated anst they intgrior of the tube
r. t i ] .

il int % oGS RN o B PR 8 comprises o

fleidpatidion e heahexcharysrur silikg racanstwhith dés tarsk heated. In some

shield, the shield assocjiated with the outer wall of

cazesene endyidha salastule s 619s9%r at |1 east a portion of

the length of the solar tube, said shield having an

angul ar extent

Throughout the specification and claim, unless the context requires otherwise, the
word “comprise” or variations such as “comprises” or “comprising”, will be
understood to imply the inclusion of a stated integer or group of integers but not

the exclusion of any other integer or group of integers.

Accordingly the invention resides in a solar collector temperature control intended
for use with a solar collector comprising at least one solar tube, the interior of the
solar tube in use accommodating a heat exchanger or a like means and/or heat
exchange medium, said temperature control comprising a controller and a shield,
the shield associated with the outer wall of the solar tube and extending for at
least a portion of the length of the solar tube, said shield having an angular extent
sufficient to extend partially around the solar tube, the shield supported to be

rotatable about the central axis of the solar tube between a first position remote
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sufficient to extend partially around the sol ar tube,
the shield supported to be rotatable about the central

W@2008/08d603 he sol ar tube between a first positiRCI/AU2009/000022

renot efromthe source of radiation and a second
position nobst proximte the sogrce of radiation, the
control further conprising a sensor adapted to sense

e LRTRE B 1 aflasiobianRyd oot iRaE, nbias Rurifte e source of

rediation, ulties aoﬂrd)lvefuﬂﬁ@ff addrefising oat Isehked &yapted to  sense the
controller to cause rotation of the shield around t

teamperaturex ok the a hieal xehangee obed iken maansy iangtoralp@at exchange
AREA 228hihB8BafePE)Ihd SdRiLNS HAUR Yt 'cohbBiled by the

nger or e nmeans and/ or
acntooiferdatoadisei rotationt dfethiendréelidoaroahdtthe ceoltal akisbef. the solar tube

CEREIFLR 30 L R oot RSB e of o s

axtisa erthkéqlnééné lé*ﬁ%/dr%édfu?f‘i‘%cé’rhrrﬂﬁfeltéd Mhin the lnterlor of the
including a first position renote fromthe source of

pelar fitheon and a second position nost proximte the

source of radiation. According to a preferred feature

of the invention the angular extent of the shield is
Appordingrie @ prafened Aeaturdi ofgtheoirweptien ¢hedd shéeldusupprrted to be

c8$ abl?eeﬁgé%ﬂﬁfat e Sglagulgdof?ﬁ(%gg Sélitgeg Eﬂsﬁgg%@en tglf plolsi¥ioﬁg ?ncluding a
firsefRisitRih t@Abty @romh théesduhvedfi idliateer ahl & Necombieposition most
face of the shield is reflective of solar radiation.

pexdnadienthetsousce peragtiatian.f eat ure of the invention
wherein the inner face of the shield is reflective of

solar radiation. According to a preferred feature of o
Aneording:int a prefatreddeaturaof $ie iventiomhe spgulan extenightie shield is

gﬁ'g;g&[ gx@zyc S supported in parallel relation to the

3 centrl cally rotatable around the central

axis. According to a preferred feature of the

égé’%ﬁ“ og&t %errgp] erlré}ielégtsqrﬁport detlr?vebn ion' & Iar Ih}/eld extends for

substantially the full length of the solar tube.

According to a preferred feature of the invention wherein the outer face of the

shield is reflective of solar radiation.

According to a preferred feature of the invention wherein the inner face of the

shield is reflective of solar radiation.

According to a preferred feature of the invention wherein the shield comprises an
elongate member which is supported in parallel relation to the tube to be
concentrically rotatable around the central axis. According to a preferred feature
of the invention the shield is supported to be angularly displaceable relative to the
solar tube. According to an alternative preferred feature of the invention the

shield is supported from the solar tube which is supported to be angularly



10

15

20

25

sol ar tube. According to an alternative preferred
feature of the invention the shield is supported from

W@ b@sgdear tube which is supported to be PCT/AU2009/000022

angul ar | ydi spl aceabl e about the central axis.
According to a preferred featuye of the invention the
operative connection to the drive conprises a toothed

f,or mat | provi ded in sogi ati,an wi.th the shield

B PIFtE 5T, Hr3h AR s o e R G bre Bl pature o the
mivehtion WReCOpératioa Ussthettion abathe Have Abhepridtd hOofodthad formation
of the shield. According to a preferred feature of the

PrRMAR] Brasseeiatinsy with te eBiglk spidbiratied Frymationebeing engaged with
SRS oS30 2R %0 R LGB BRSRENA F e chct

Acgaginy 1o hpeféied dettdrepohitten inventibn i the capesativé connection to the

tate to, t tat]j. f .the . sol tube.
40V COMRioes & Toptied, PrAaHRpEPated If RsSPRALAY win the solar tube,
shidelodtHey ﬁd%ﬁ%@ibh%iﬁge ‘é:ﬁg%béd setfe theRidd BiMich whed@sls caused to

one | ocation along t gth of the solar tube and

vatsteciorcausiedtheabtationidhe sokaijges.t ed to be rotatabl e

about its central axis, said drive being operatively
connected to the solar tube to cause said rotation.

Accondihantp aopraferrest teatend dktineuingention tee shiekthis suppdrted from the

shield, is,su rted fromat,. | east one end porti,pn of
Ster e "rARE T sy oS dhCaiart And Jiee Jragty pL RS Solar tube and
{vpelelnesdl doir tupeeBtdupporiedl ®hbel BtdtabRUAPSL B8l cEheR axis, said
at | east each end portion of the tube. According to a

drive heing pparativelyoronnectedytntthenselae tuheetal cause said rotation.

BEIB 03 BRUALED ol M Tt 88, 4S8 Gegres rom

Readt vherepidpediot of thétulielbActerdimp rpah ettetathe preferred feature of
rot atabl e about its central axis said drive being

Biscinyentien {he-shigklds siipparted &rosp phleastipach gnd aestor af the tube.

rotation. According to a preferred feature of the
i nvention the shield conprises a coating which is. _
AppPriding twatefeswddieatureof tae drvatitiog the dvielelaasapriagsva portion of

e r t [ [ ' I
B S, LSl B R0 55352 e g gl raiatin
aad avhibrein daid solaltties suportcefoche estatatié wbeubfts tbetral axis said
invention the coating conprises a film aBpI ied to the )
ddyeyrbeingeoperatively connected to the solar tube to cause said rotation.
According to a preferred feature of the invention the shield comprises a coating
which is applied to the solar tube. According to an alternative preferred feature of
the invention the coating comprises a tape which is adhered to the solar tube.
According to an alternative preferred feature of the invention the coating

comprises a film applied to the solar tube.

According to a preferred feature of the invention the operative connection to the
drive comprises a toothed formation provided in association with the solar tube.
According to a preferred feature of the invention the toothed formation is
associated with a hub element which is grippingly received over one end of the

solar tube. According to a preferred feature of the invention the hub element is
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According to a preferred feature of the invention the
operative connection to the drive conprises a toothed

wo 200a@sd6on provi ded in association with the soPGF/AURI98000022

According to a preferred feature of the invention the
toothed formation is associateg with a hub el ement
which is grippingly received over one end of the sol ar

g, eebveet o 5 nRuRg LT el nge sbddive, ocording to 2

prifsirad fé&théToﬁﬁ%qﬁV@lﬁt&irﬁmetdi% ad vethehssar ﬂJUéﬁlsttﬁe alosed end.
preferred feature of the invention the one end of the

solar tube is the closed end. According to an

Abé@rﬂfﬁg td/ an ralefrﬁéﬁ\@ grefirkddefedturehéf thevinlehtish thieoR8&nd of the
end he sol ar tube is the open end. According to a
EWQfBHK%@th@&m@ﬂeﬂE# the invention the hub el enent

conprises a noul ded el enent having an interna

configuration conplenentary to the one and the toothed
Aeeerding to ias preferred feabluiadfithe byestion dhe dud element comprises a

R PR an AR o BB, SRR ine one an
theovotirdl formatidniiy foraterf droand tseduteraiurdefafithahubrelément.

provi ded by a further toothed sprocket wherein and
endl ess chain drivingly interconnects the sprockets.

Aceardiig & oprefeired deatle fofahe ruﬁv@ﬁndrh@he ave@todmorﬁsfee a toothed
drive includes an el enent which is subjected to

sRipsketpividedb o 8 Five shaftangr sad éwteeénﬁoamaven d15 Rfﬁlé'ded by a
fu?fﬂ%?rt%g{/eglr Qgefb%k@c Wher8h L0§ te’t@%vm téﬁ%ﬁ?ﬁg{hpg[ th%r‘rf:onnects the

nmeans an um acconmnoda

sifrocketssol ar tube and wherein the el ement will undergo
| ongi tudi nal expansi on and contraction resulting from
tenperature change. According to a preferred feature

Atcdrding tb/%\nbreiérréﬂefedfum!&)flth@lhd@@tlcﬂrﬂttﬁé eeive md@b@ran element
Accordl%%to a preferred feature of the invention
]

whiskt isi e‘fd@dép thg terwesatuiee cppditionsvhich sarae"eprﬁ@@ntaﬂve of the
{e’r@%@r@t&go EORUIRGRS | & ﬂwee‘”ht%ﬁt é%ﬁ?ﬁ@%u“%rt fike? rﬁéﬁﬁserafn%%r medium
e photo

ure of he I 'nvent I on ectric device
accumcioddtdd wathire thex intedal of the solar tube and wherein the element will
undergo longitudinal expansion and contraction resulting from temperature

change.

According to a preferred feature of the invention the drive includes an electric
motor. According to a preferred feature of the invention the electrical power to the
electrical motor is derived from a photoelectric device. According to a preferred
feature of the invention the photoelectric device is connected to an electrical
storage battery which and the motor is driven from the battery and/or the

photoelectric device.

The invention will be more fully understood in light of the following description of

several specific embodiments.
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storage battery which and the notor is driven fromthe
battery and/ or the photoel ectric device. The invention

wawrdov/o®@oaore fully understood in |ight of thePCT/AU2009/000022

foll owi ng description of several specific
enbodi ments. Brief Description_gf the Draw ngs The
invention wll be more fully understood in |ight of

bR PRI PPoss PO ool o ol Seior .

i ncor porat| ng a tenperature control accordi ng to t he

rst e 2,is, a part ric vie
The SayerliP TR mare Sk idsriiodeBiont B ik acferpalying drawings
bf WHRhr ati ng the Shl eI ds in their non-shielding
position according to the first enbodinent; Figure 3
is an isonetric view corresponding to Figure 2
Figurst1 ai fite td{'&e‘?ﬂl‘ P HieieC Ol g hOsble Eblieﬁitor incorporating a
enbodi ment in eir shielding positions; Figure 4 is
tempreratrg eonbetaetading tortheffirst afabedimarte il | ustrati ng
the driving connection for the shield according to the
first enmbodinment; Figure 5 is an isonetric view of the
Bigupe2tisp pa'rtdeolmfetric view 'Etlh‘ata;atdhgaﬂte driving grinmestion for the shields

ccor di n i odi nent Fi 6 i.s a partial ,

RGSTRiNd dnG? shieidd IRl s aeflie’ Sesifiof BfiditRg to the firs
émmqrnqémre control according to the second
enbodi nent; Figure 7 is a sectional partial side
el evati on of the solar collector incorporating a

F@[ﬁ?@riaakubﬁ l§6ﬁ{é‘h‘i’é v@ﬁ‘?fo?ﬂe%ﬁoﬁ@lnbhfé FRARED lllustratln%g the shields

mbodi ment; and Figure 8 is an Isonmetric view show
amrdmgvte tbeélmtcemigodlmetrihm thedostieldirtgopositions; Det ai | ed
Description of Specific Enbodi ments The first
enbodi nent as shown at Figures 1 to 5 relates to a
Bigagmat ii@rarc emlargedwend relewatidre ofita |sodard twbe hillustratihgr the driving

gc())rlrr%ec%grfor h%rs“:i'niélgeacsé(cj)rci71 ng?ok eeF rs?emcbo rrnleﬁg s a

Figure 5 is an isometric view of the support provided for the shield and drive

pinions according to first embodiment

Figure 6 is a partial isometric view of a solar collector incorporating a temperature

control according to the second embodiment;

Figure 7 is a sectional partial side elevation of the solar collector incorporating a

temperature control according to the second embodiment; and

Figure 8 is an isometric view showing the drive according to the second

embodiment.
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set of solar tubes 11 which are supported froma
support base 13 in a substantially in parallel

WO 200a08@nshi p with respect to each ot her. EachP@/AUR®I/000022

sol ar tubes has a closed end and an open end. The
support base 23 provi des an upper housi ng 15 from
whi ch the open end of the solar tubes are supported

BRklid BlnBrotBuLar Shaerar b dmels uoos 11 whi ch

are | owernost. The support for the solar tubes is such
e to rota

at. th I t,ub th ,
SRS SrERsToedt R Enaunsor e doPap eSS i ArsRepRlon control
AMRIPOEAS blr @tﬂis@@%ﬂy atétﬂarbéélléctcﬁaﬁheﬁ@tlﬁ séldP@ollSctor comprises a
associated wth a heat exchanger or |ike neans and/ or

seinedii selraclibesodht whichi taiensuproried efrcprar apfsuppertsbhae 13 in a

POl ARG REPRGH A B, Bt o o
ufbetshﬂ§@|cafseﬂtémi afébth dpes enmeTh@lSdppdﬁeraséaﬂ‘&pMVMes an upper
t he shi el 19 ar efl ective of solar radi ati on. Each

spueing o %deh‘PBrt{‘? RNyt of the salar W@@E@é?l%p§5?ﬁrand a set of
Sﬁl Pgﬁ% 5dpoHs’ 99 WhiBASEBERR! ¥nd 'sﬂgﬁgﬁ'tﬁéctﬂo%’dﬂénds of the solar

I's supported to be concent
tudes ahdvthah; aate llawemadstexTeatsuppott fohdie |39la1‘|t9besesj such that the

angul ar | 180, degr ees arou the open. en

REr sifed afe Bt iAo b BinclAIRE ANt g the soler tube
W’thl?hthessﬁﬁ;b&‘té 9Fk§\}|(ﬂé/d By ﬂ"!@h@ééé’ elpachesdhnashed s bQ@bmated with a
sol ar tube to fixed relative to the sol ar tube.

beatsemt@me@forthhe rgedans andies a meditraregsPinmedaied e/uthln the interior

\Nt&\?l n élh respective upstandi ng support 17 which
%Oé 8 rot at abl e support for the solar tube

through a suitable bearing. As a result of the support
t he

OVI b e_base sql ar, tube is
BBl dhafie SPi dtms b asetated ity & el e phEhiuSgs Supstantially
Wfﬂll%n@t‘hbofzché sdlarttBe OMBUh €l irfer My wbﬁfadélbﬁthbsshleld 19 are
rotatably supported from an upstanding s gport menbe
za‘lahtweuqt sotar nadiationg EaClperW@@XtQmiSsi%ﬁ ¢ tlemgth @frﬂae respective
ﬂaﬁ%@%&%ﬂf rg%twa\téﬁcﬁgr ﬁg’\Peer%te Inca8d ﬁoh ea-gn shlétg |§ sbpb8rted to be
concentrlc with the solar tube and has a lateral extent such that is disposed
angularly 180 degrees around the tube. The open end of the solar tube 11 is
supported from an annular hub which is frictionally or adhesively retained on the
solar tube to be fixed relative to the solar tube. The closed end of the solar tube is
rotatably received within the respective upstanding support 17 which provides the
rotatable support for the solar tube through a suitable bearing. As a result of the
support provided by the base, the solar tube is maintained in alignment

throughout rotation of the solar tube.

The annular hub 21 at the open end of the solar tube is rotatably supported from
an upstanding support member 23 within the housing to provide the support for
the solar tube from the respective support. The hub 21 is formed with a toothed
outer periphery. The housing 15 also supports a threaded pinion 25 which



10

15

20

25

outer periphery. The housing 15 al so supports a
t hreaded pi nion 25 whi chextends substantially the ful

WO 209ghss6ef t he extent of the housing 15 and wWhPCHAIS009/000022

positioned such that the threaded formation on the
pinion 25 is threadably engageg with the toothed
peri phery of the annular hub 2 1. As shown at Figure 5

UG SBSR0 88 11 SRERTIIOE S 4R 5 g which i

b8sitibazd degchvithat Qn@nﬂhrmd@t fmﬁaﬁororm Qnérplﬁnﬁﬂdzans threadably
with the position of each H)gular hub 1to ena

eRgagRIih thet ipetied PRIiRhsSY ah%@nnal%r*wbo? t RS shown at Figure 5
g@‘%r‘éra )E/pralo}l %ngcéé?ﬁnﬂdﬁ\féﬂqmﬁtﬁm Thsuigt %&gﬁld??fprowded in the

| Vi ng connected to an electric notor
deamnngIndmlretrm:joumaltly proddedeandtif openingsiatgasitionsotaresponding

50 C@}r‘]ﬁ l(Fe’F‘Itﬁ eﬁB mr@n}é’rhﬁﬂ %ﬁg%g%ﬁ:q %\r%rggeager#ent between the

Whé@'pleﬁbhéw ShtheSarfR N Y 4 and thefpihRIPeS atl%éebmlon is drivingly
sensor adapted to sense the termerature of the

equnegigdito @n elerticpales 2handif dﬁha@mfﬁﬁlaapwlded for driving

it Mefor ¥ ca ol ddived rdh 4 SREPRBRRICE Mo ' the shiel d
is located such that is nost renote fromthe source of
Fheroraafibd i Pe Mol it el rBR &) crtRERe Jisfen gy associated

Wite Beaémpeeatard ederor | AdgpteBaRs sdnsehehsewdinperaturét of the heat
| east one of the solar tubes being heated to an

@K@é@ig‘%ikﬂ’rehh%ﬁ’tﬁﬁfﬁt andlor medigmt actoramesiated withinmthe imnterior of at

tor 29 which will in turn cause
S‘igﬁg%roé)%/re[y € pinion shaft 25 which in turn wl|l

cause rotation of the one hub 2 1 and thus rotation of

b BpBrARn A RPCRP B 4018 PRIGTDGLPRRIE R 8 1Goated such that is
RSt iremoté filohe tise satrdeldfesdlar rafiatich hhe sushuhht ﬂ‘fe solar tubes are
sol ar radiation which is incident upon the inner

Bllyt expagsidato thﬁaéolarrr@d@élgneelnofher @V%‘ﬂt‘l ohthst hteﬂteeas@n%nger or like
%&%cgﬁggﬂﬁgﬁmqﬁh e so g‘: ‘?th.%gééofféﬂjmr ?:ﬁgfgnﬁa%?ted to an

endearable dexchperatore tHeemitrcﬂlo@umeé lactivatigey ofatheodrive motor 29 which
wLﬂ in tu(r)r\ll %[dlugcla rgg’tattlgﬁ osf(’gllflg rplnt|grk1) shaft 25 which in turn will cause rotation of
the one hub 21 and thus rotation of the solar tubes and the attached shields 19 to
a position at which the shield overlies at least a portion of the solar tube to reduce
the amount of solar radiation which is incident upon the inner wall of the solar
tube. The degree of rotation of the solar tube will depend upon the degree of
overheating of the medium contained within the solar tube. Under the most
extreme conditions the shield will occupy a position fully overlying the solar tube
as shown at Figure 3 to prevent the incidence of any solar radiation on the solar
tube. The reflective nature of the outer face of the shield will ensure that when the
shield is overlying the solar tube any solar radiation incident thereon will be

reflected and the degree of heating of the solar tube will be minimised.
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as shown at Figure 3 to prevent the incidence of any
solar radiation on the solar tube. The reflective

wWm2a00/1086560F t he outer face of the shield will ePGIIAE2009/000022

that when the shield is overlying the solar tube any
sol ar radiation incident theregn will be reflected and
the degree of heating of the solar tube will be

Furthernmore t i r. fa f shi el d-
PLABEIEGE, [ Ikl VRee i el Al s, ifulied TEuSHh! “ This serves to
arhdimickithe collestidraof soldi addigtiorvihidh issintidentlen tth®Boldiéube when
sol ar ,tube when the shield is in its renofLe position

i8lgh gt Ity remote Upepdtiom Asyehowny @lnkidiRe ed- t nder normal

| . 0
SPedisiafcaine Solatcadialion WhforRhcRn! BR (ABRBE0S Helifseh the dua
wadls ohthex selat tube &hd toeable st dfdbeddneriivall prileaehbe coflected. The

bhebEe' S B JiRSE i b TR, S5KE8 ol Brect suon s
FRfiatesit 8Act® it VAR e pdfiR@dd ofNtoofhe AR pdibh & inh8fwall of the
sol ar tube. According to a further feature of the

golgotibeent, the drive can be activated in the event of

hazar dous weat her conditions such as high w nds or

hail or heavy rain in order that the solar tubes can
Becerdingetd a funtheraesture od the eimbiodimeant ithke dhike shndladactivated in the

occupy. .an _overlyin osi ti.on over the saolar, tube.to .

BrEtkails Y5oheR TpblBhe RiEb 25 Fiohufte st Tl neavy rain in
dfderehaihebsolactubedt &t Bé causéd td Potaksles atpwfitidrh®here the shields
sol ar tubes can be caused to rotate to a position

ApeyRy anovenyimgdeogtien pyenithe selaryivhg tpdyeverindawneage to the solar

S . (Y els t ' ' fr
blbesy st BNS K o BBAAGT 3 A 10 bR R g sotar tubes
thh Usg rcatiedd ab fotgier & 26 pbsitiBn Wheres e shisidbastcupitan overlying
rises a shield 19 which is reflective on both the

co
pasitien gyar tha gelar e terireypnidadigdieprrselion theagqlagtubes.

which in the case of the enbodi nent takes the form of

a tape which is adhered to the outer face of the sol ar
Theesacondxembgdinaent gk thelinvandiegtis idustrated: abEigies fBtp 8. The

SES5GE Bt BihtESs o, BBl E ok e eSS oot the nner
hH@esuter efacet ahabMhich Pgsmpesed rapraaatipgofiich nat the case of the
shown) whi ch recei ve and o

embodiment takes the form of a tape which is adhered to the outer face of the
solar tube to extend for the full length of the tube and 180 degrees around the
tube. In addition in the case of the second embodiment, the open ends of the
solar tubes are rotatably supported from supports (not shown) which receive and
support the open ends of the solar tubes 11to allow for the free rotation of the
solar tubes. The lowermost closed ends are also rotatably supported from a
housing 15 which accommodates a drive which is arranged and configured to
cause the controlled rotation of the solar tubes. The closed ends of the solar
tubes are supported from the housing through hub elements 31. Each hub
element comprises a moulding having a cup shaped receptacle 33 at one end

which is shaped to snugly receive the closed end of the solar tube 11 and such
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support the open ends of the solar tubes 11to all ow
for the free rotation of the solar tubes. The

WO ones®m8: cl osed ends are al so rotatably supppCT/ati2009/000022
froma housing 15 which acconmodates a drive which is
arranged and configured to ca the controlled
rot ation of the solar tubes. The closed ends of the

R Rn 0T TR N RE SR g 1% oPR el B B g tofmed as 2

é]@gbtn% awisioip eﬁdt@’ﬁﬁd akiedl fiors |tee ?réc?@ta@léeaﬁ@ ds WhE&iGled Shrough the
recei ve the clos end of the sol ar

shaped to snu

adigesntwahat ggeﬁtmmuﬁmigs FhecgRigethas Wemtter pREiogoAwhich is of
edl fo

488 1ceq BRRAORENETIE Ao RIINGA 17 ALOARC kil P08 sprocket 41

whmhusedtatatrly)egpponhed byljascianer aleimerndf4 323 of the

housi ng. The spigot has an outer portion 37 which is

of a reduced dianeter and is snugly retained in an

Bhe mhnesroellemerﬁmanﬁompslpesca(eecténgulah IhoHowsseationt which is received

e I nner, el enent

WHRBrA sectiot Bl LRGTe AR BSing Lo ieringAT BIFMIE comprises a pair
HESRANMRY rhEn 4825 8AH 148D WhIchNarkoni el fé@gtmuﬁ' o%%d relatlon to

The inner el enent conprises a pair of nnel
@ach atherasdefinecan aﬁrrezldisedelmngdgdmlae spane opis eprockets assomated

Vingachoraid fBERa SGipdted Sort s B8RS i, ot hedapsr element
533" béaHiRyse4 s apdPPP With fth@%btab@ deppegas) wl tBarfel tdeRtions 43a

i nner_element 43 by bearings 45 and 47 within the
apdhdBhdeninae Bivingly énarmesnesiast bynan 43wllessd chaih 48d One end

BBk 14 Fude EIREE 7 BT S5 3¢ a@05R iR f BRRiC Srve motor 29

whighCiscdszdciatéd vith al @nﬁl‘dller o icaeseygdiat ré@tiohi sfithessolar tubes in
assoai ated . with a controller to cause glhm nt rot ation . i
%q.cqr anegWith thadesperatyee 6F &imtdergr of theesal @r taf described in

ttcj?ﬁo'tﬂeqfr%t%m?f)dﬁ‘@ntsm ar tubes as described in
o the

at on t st enbodinent. It is a future
feature of the second enbodi nent that the power for

Fg K lrﬁ?@ﬁ[ lf&q’tgp %Z tﬁ%&%@tﬁ mﬁ%gﬂaf@é’r@dtg%qgé aﬂbwner for the electric
Mot E seiot e dedeefd ﬂenpealetle@tﬂeail dtorage! bhgtedryivasicd étharged from

sol ar radiation, The {o
a photo electric device posi loned to collect incident solar radiation. The power

supply can be modified such that in the event of there being no solar incident on
the photoelectric device and there being an inadequate charge being present in
the battery the motor 29 can be powered from a Mains supply or an alternative

electrical source..

According to a further feature of the second embodiment of the invention the drive
for the solar tubes may also be controlled in accordance with the position of the
sun relative to the collector such that the solar tubes will rotate in order to track
the movement of the sun and in order that the shields are at their most remote
position from the sun throughout the day thus serving to maximise the collection

capacity of the solar tube.



10

15

20

25

supply can be nodi fied such that in the event of there

bei ng no solar incident on the photoel ectric device
war@nswdE bei ng an i nadequat e charge bei ng prBCEATU2G08/000022

the battery the notor 29 can be powered from a Mins

supply or an alternative el ectyyi cal source.. According

to a further feature of the second enbodi ment of the

h f bes
A b BauiRrprdhe seaaRl Sitedi et i e RRve e, fORFRIRE programmed
$udrathiay 8ntnfighithAl theldhesiiobrs Batisd &) rdtie t8Aover thedsslar rube. This

will rotate in order to track the novenent of the sun
spives o deduee thest 103f asha sealdt of sadiatipndremnthet selamdikes and to

B LT SHh LRI ol fiBeday thus ‘serving

TEXT M e ron capacity of the sol ar
tube. A further feature of the second enbodinent is to

C [
AT nRoCN BltGimeRlie B AOAMER of HH ik sBlio Ed SHI fakes the form
ofudp &reafrhest amd/oea doatlhgdamﬁohaaﬂwmeha@apphmw @ rtion of outer
radi ation fromthe solar tubes and to provi de sone

wak of e rglae Sykes agd e selee t@bﬁsﬁarq ipfa@blyagiRpertagyin he housing.
?ﬂi ?ﬁ@ﬁ‘# L5 cSr?itb?igé '?F@fle% %fy"gg 8RR Rilrh ﬁlgg%%e inner or

orm of " treat ment a coatin
euter Isurfabe ofi thes oatﬁmlwdtjwhereithmcd)amg ekteadsdor thed fulldéngth of the

t he lLar tubes and th tubes are rotatably

%‘Bﬁ&ﬁ'&ﬁ@é %ma?%ah%&ﬂﬁaf%@ degieest nent can conprise a

refl ective coating and/or film applied to the I nner or

outer surface of the ou wal | ere t ti .
RSEUANY toorn Afemaiive qr@faa@lmedﬁ qfwﬁe tl@\t?@ 66 hRR0Itubes are fixed
MWe% R ik, & ﬂﬂ%%lﬁ'@l?é e{é suﬁé&ﬁé&’ k& Betreteﬂﬁble about the central
alternative enbo ention the sol ar
Ibugmdlaaleamsnémeme@ectmetubet he base and the shields

are supported to be rotatable about the central

| ongi tudi nal axis of the respective tube. According to
Abd‘.c&rdrr@iwalte&n‘am ertiicslimEntshef thevieventiom 1Ihleedru'i:e' foz thepinion and

é«'?tﬁa Neg B TsENOay SECHaL WO GroaanaY barky Bingreans of any

ot g??l{gﬁblgl‘f‘d’é\ﬁ@e |r1“a&'&#ﬂb{1)'tﬁé‘ dkile rOF bty rothdisie bf tHe solar tubes
and/or shields of the previous embodiments need not be restricted to the driving
arrangement shown in the drawings and described in relation to the first
embodiment. An alternative driving arrangement is one comprising a rack and
pinion drive associated with a linear actuator where the linear actuator is
controlled by utilisation of the expansion and contraction of an element which is
the subject of the temperature conditions representative of the temperature

conditions within the solar tubes.

The present invention is not to be limited in scope by any of the specific
embodiments described herein. These embodiments are intended for the
purpose of exemplification only. Functionally equivalent products, structures and

methods are clearly within the scope of the invention as described herein.



10

15

20

25

and/ or shields of the previous enbodi nents need not be
restricted to the driving arrangenent shown in the

waeleanosys3 and described in relation to the firBEI/AU2009/000022

enbodi nent. An alternative driving arrangenment i s one
conprising a rack and pini on_dlrj'_ve associated with a
| i near actuator where the linear actuator is
controlled by utilisation of the expansi on and

MSacti on of an el ement which is the subject of the
tenperature conditions representative of the

te rature_condjtions wthin e sol ar tubes. The

B’ngiﬁi{nﬁ QEVHPQGHei'@V%'P“t'%aBé:tql Pt ed in scope by any

of the specific enbodi ments descri bed herein. These

embodi nents are intended for the, purpo of .

Ex o ISTcaR RSP EeTRLe oA I"JSBURH Jai wse with a solar collector
prOdé%grisiﬁgr#tﬁﬁégs%so@%o%thu%@ tﬁé@igférﬁﬁr&mw tCs:&'Iaﬁ tube in use

the scope o e Invention as described herein.dains
The acainmmoDefingiangeahexchargari ohai keagngwid andlor theat exchange

solar _col |l ect.ar, tenperature. control. intende e :

o t gl el e BTGP sofirpl PPl SXEHiioleL g shield, the
t ubeghitldeasstcRatearwith tihdeusst wall bfkiee isdlaistbe and extending for at
accommodati ng a heat exchanger or a |ike nmeans and/ or

heat leagtafegiomedthenlengih of thergelesttube sjdtshigld having an angular

asscetBPE iRt 18’ sfleot" el Srflund ofs” ofisctubey the shield
ext esuhptgtdddto bé rbktatile aboot theventralt dnds lofig Bolr ttibe between a
sol ar tube, said shield having an angul ar exten

suf flirst pasition remadadropaiha spyrpe Af sanidtioRangon §PE3?'EFI!>8,°SW°” most
he shy - b .
the a@ﬁbﬁfgg&ogph%épge atif 2R b@nt?&ol‘dﬁthte?%o‘?ﬁﬁﬁsrnﬁ’ée a sensor

axi s ween a firrst position renp

f r onaddysted dorsemsef theatedhgisraturand the seheatdexyahsingeoor a like means
nost proximate the source, of radiation, the control .
{Ur L WAIOF JTRGH | RGNS RABIM ARBTRIOTEedeRL REIROIST tube, a drive
t e”DSﬁé\IaH(/QIyQ’forﬁmea b OMHIABIRS cAlisetrdtbtién BB 8RS shield around
and/ or heat “exchange medi um acconmodated by the sol ar N

t ubethea celnirale ariseohitthe edojarc tuter behweerbthe Hirst amdr secerd position
toc ggeenéi% %ltplo(rjlr][hgftertnr;])(cearaic’[{]||*eeé>f]| thaerl'?euaqdexchanger or like means and/or

medium accommodated within the interior of the solar tube.

2. A solar collector temperature control as claimed at claim 1 wherein the is
shield supported to be rotatable about the central axis of the solar tube to a
range of positions including a first position remote from the source of

radiation and a second position most proximate the source of radiation.

3. A solar collector temperature control as claimed at claim 1 or 2 wherein the

angular extent of the shield is approximately 180°.

4, A solar collector temperature control as claimed at claim 1 or 2 or 3 wherein
the shield extends for substantially the full length of the solar tube.
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the central axis of the solar tube between the first
and second position dependi ng upon the tenperature of

w0 b@ojg@md3 exchanger or |ike means and/ or medi uP€T/AU2009/000022

accommodated within the interior of the solar tube. 2.
A solar collector tenperature %ontrol as clained at
claim1l wherein the is shield supported to be

t b th t f th I t
571 23815 cAREor eSS o Eb o pipleoe 32y sinéy @hbB preceding
f r onglaikes WREFEIR tRé ol ifaté BthRNshidldse eomsttRedfidoRit radiation.
nost proximate the source of radiation. 3. A solar

coll ector tenperature control as clainmed at claim1 or

& WhRIsBidt ddﬂ@c@’r‘gé'ﬂr@érﬁiﬂeﬁﬁént%l delaphé&latl ah§ one of the preceding
approxji mately 18 . A solar collector tenperature

cont ¢laimsawherein ﬁl@@ lrmeréa%ﬁ af thegthield ds refleghive aif solatgadiation.
shield extends for substantially the full |ength of

t he solar tube.5. A solar collector tenperature
ZontAsplagsolipaiordemgeraikie eprtrelfas elainedatany®ns of ihe preceding

wher ﬁaé'ﬂ}ft wﬂ?FeHﬁ ‘?ﬁ%fsﬂ%?d 8{>m})'ﬁ ?E eﬁll%?def(errﬁé% FWhfetPls supported

sol di'a errper ure

contihopardier Irgiatied @t tigtub@etoobet dendantdedliyngotatalersaround the
wherein the inner face of the shield is reflective of

sol afentegh@xisi on. 7. A solar collector tenperature

control as claimed at any one of the preceding clai rrs

wherein the shield conprises an el ongate nenber whi

8s shpplarcelecter trinperaturer @anital @ alajmedeat glaien ¥ dvmfereln the shield
I

COnoBUEbAAkl o LR AAIAR AR BeSAR B2 Yofyr e

claim?7 vvheireiln t he Ishl eI;JI i's supgorted to be

4 ot TPl SRR FPBR R & Gl an R Pl L fgrdin the shield

cl ai g gupperted nfrome thdi sbldr 1tabs Ut ael éumcmrteh:e tsobar angularly
tube which is supported to be angul arly displ aceabl e

aboﬁ'sﬂﬁée@lélﬁt%@méb@ gent[a) axis.sol ar col | ect or

tenperature control as claimed at claim7 or 8 vvherei n

t he operative connection to the drive conprises

100t Asolararaligctasiempsyaigeel control as claimed at claim 7 or 8 wherein the

operative connection to the drive comprises a toothed formation provided in
association with the shield, said toothed formation being engaged with a

threaded pinion which is caused to rotate to cause the rotation of the shield.

11. A solar collector temperature control as claimed at claim 7 or 9 wherein the
operative connection to the drive comprises a toothed formation provided in
association with the solar tube, said toothed formation being engaged with a
threaded pinion which is caused to rotate to cause the rotation of the solar
tube.

12. A solar collector temperature control as claimed at any one of claims 1 to 6
wherein the shield is supported from the solar tube from at least one location

along the length of the solar tube and wherein said solar tube is supported to
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association with the shield, said toothed formation
bei ng engaged with a threaded pinion which is caused

WQ 200008602 t o0 cause the rotati on of the shi el dPCT/AD2089/000022

solar collector tenperature control as clained at
claim7 or 9 wherein the operagjve connection to the
drive conprises a toothed formation provided in

For mp Al B S S Bt b31d Pliratirpiyoonnected to
|'s céuseolat ubelcatauseosalausiatibhe rotation of the solar

tube. 12. A solar collector tenperature control as
claimed at any one of clainms 1 to 6 wherein the shield

118. sWpBolY asbliEEN tehfpetatire doHiR fds0Blafthetl eRSEIaf®12 wherein the
| ocatjon along the | ength of the solar tube and

wher ghield i sippariad frepeatileasf gnesrntporionoftbe duke| e

about its central axis, said drive being operatively
connected to the solar tube to cause said rotation.

14. A selagrcallsriasdieptraratvie raaniiod asoplained &t elaimnby wherein the

at cLiol Rl R SOl dhohLrRiRRAEh o i At

| east” one end portion o sol ar
coll ector tenperature control as clainmed at claim12

187 X BoBPEphlS| fohSegHORCLEHY Lo Bl 803y SRy s 1

cont idleréin theashield edmprige®repoitionl 6f e duted VBalWoar ieNsolar tube
the shield conprises a portion of the outer wall on

the ¥high is;iprtedipie pragve i@ salar sjagiatiop Andewheraip sgid solar tube

r adi i i i i . .
oot B ST R B 50l L bR SHRRENSIRIES operaticly
oper gbnnedtgd totinesdlad tilme theawse said rofatioho cause said

rotation. 16. A solar collector tenperature control as
clainmed at claim 15 wherein the shield conprises a

deat iAngolahi cdllettdr appipgerdiur® ddmros @lsatlairdég - atldlaid 15 wherein the
solar collector tenperature control as clained at

cl ai Ahiel gprapeses ar@atipgwhigh éoaprlieskis thetsglry tWhech i s
adhered to the solar tube. 18. A solar collector

tenperature control as clainmed at claim17 wherein the
17. A solar collector temperature control as claimed at claim 16 wherein the

coating comprises a tape which is adhered to the solar tube.

18. A solar collector temperature control as claimed at claim 17 wherein the

coating comprises a film applied to the solar tube.

19. A solar collector temperature control as claimed at any one of claims 9 and
12 to 18 wherein the operative connection to the drive comprises a toothed

formation provided in association with the solar tube.

20. A solar collector temperature control as claimed at claim 19 wherein the
toothed formation is associated with a hub element which is grippingly

received over one end of the solar tube.
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coating conprises a filmapplied to the sol ar tube.
19. A solar collector tenperature control as clained

wa@eooamgseone of clainms 9 and 12 to 18 wherei n tPEI/AU2009/000022

operative connection to the drive conprises a toothed
formation provided in associatygn with the solar tube.
20. A solar collector tenperature control as clai ned

claal ej othed, formatign.is . :
34, hU S g5 SRR, SRRt i g wherei te hus
r ecekelepderntve rofaiteb | necaiied Irea soLshgtwiiieh Acéomn&®Atas the drive.
coll ector tenperature control as clained at claim 20

wherein the hub elenent is rotatably received in a

RausAngplahicollector eampdeite® thetrsirds/ elaiméd # /R 20 or 21 wherein
col | ﬁ%tor tenperature control as clainmed at claim20

or 2ihe qpReBrpitne seide tuhriisdherdieseshend. tube is the

cl osed end. 23. A solar collector tenperature control
as clainmed at claim20 or 2 1 wherein the one end of

fhe Sobelar caliectps tempeigtieie eonfrolas clainged At alaim @6t or 21 wherein
tenp ' claim20, 2 1 or 22

or 2@(%@% EPQ%?E@@%B%%%%@QC@%%@S a noul ded

el ement having an internal configuration conplenentary

o8RBT R ] 8,05 16 Hor 2 o 2

col | ebemintthepautaklentesotdmplises aChauRd lenfdbt Ké\ﬁn%)fan internal

clainms 19 to 24 wherein the drive conprises a toothe

spr oBREHIYAHN GeMPlRMEntaTy Ve thhane asedtheddgothsst fesmation is formed
f Or MBIJLRR the RBVLARELDYr el Demdrpot hed spr ocket
ereln ana endl ess chal n Yy

rivingl'y i'nterconnects the
sprockets. 26. A solar collector tenperature contro

2R AR ols B e Bk RS A B BBy IR Bt Blaims 19 10
the 24nyiesreinithe drivedésrnprisesvitebthetiespresketssolideld\sh afdrive shaft
the tenperature conditions of the heat exchanger or

| i keaR@&Ad taAtes:forpatiamisptidrstiay édfurihenitenthrd sprocket wherein
I nt eph @enblessUhaiPlAlingAfte?OShANES Bld s hiagKElsement

26. A solar collector temperature control as claimed at any one of the preceding
claims wherein the drive includes an element which is subjected to the
temperature conditions which are representative of the temperature
conditions of the heat exchanger or like means and/or medium
accommodated within the interior of the solar tube and wherein the element
will undergo longitudinal expansion and contraction resulting from

temperature change.

27. A solar collector temperature control as claimed at any one of claims 1 to 26

wherein the drive includes an electric motor.

28. A solar collector temperature control as claimed at claim 28 wherein the

electrical power to the electrical motor is derived from a photoelectric device.



wi || undergo | ongitudi nal expansion and contraction
resulting fromtenperature change. 27. A solar

w@eiobegd6as t enperature control as clained at aPgT/anz000000022
claims 1 to 26 wherein the drive includes an electric
nmotor. 28. A solar collector tegperature control as
clainmed at claim 28 wherein the electrical power to

5, PS5 e el S LBA6 worein o
cl ai phdtatlestriaidevid® ishedrRidetdd o BAXIO&}Bs! étbFad\%ﬁFﬂgﬁ@ry which and

is connected to an electrical storage battery

and themeienis drivearfraraihe batiennandiar ther ghetnelestria device.
phot oel ectric device. 30. A solar collector
tenperature control substantially as herein described

wPt hAr e9lar spliectop temperaiutenpemyolrapbstantiallysas herein described with
reference to the accompanying drawings



