I ntegrated Photovoltaic Sol ar Thermal Panel BACKGROUND
OF THE I NVENTION Field of Invention The present
WO pooen2d98h rel ates to an i nprovenent in sol ar BPCESE1006/000118
conversion using photovoltgic and solar therma
collection, and in particular to an apparatus in which
sol ar ener i S l.]l.ected, b n jnte
phot ovol t ai t"s%f‘%? }%hr?g?\"?g?a%ﬁﬁéf . ?ﬁﬁ%fjgwglr at us
reduces the overall cost including production and
installation cost. DESCRI PTI ON Conventi onal |y,
converting solar energy into electricity and sol ar
heat collection are carried by two separate apparat us.
Photovoltaic, or PV in short, is used to convert solar
BACKGRCEYNDIOF THE BINENTIONtY. On the ot her hand, sol ar
thermal collectors are used to harness solar radiation
for heating up water or air. These two types of
apparatus, nanmely PV and solar thermal collector, are
. usubal ly installed i ndependently, and therefore
Iﬁdd8§§ﬂ' % Iarger area and i nvol ving doubl e
|nstallat|on effort. PV collects solar ener gy. and.
The prespidpY@tiop r¢latos f.a FRRrgyerast i3 atsperey ROV Rgn BYng
photoygHgiF andypelar theranal gelqctinBrgdan Pgiticnlas iR Arparagis jp avivgh solar
energyh$ eollenigd yiaonnteiatedpiioppaabisic selantigrradl napelwihbis apraaaed
reduceontheheesilvostiindediop pyoductomind ihstaldatiamcost. t he sol ar
radiation is converted to electricity by photovoltaic
effect. When the PV panel is heated up, its
tenperature rises and the conversion efficiency
DESERMTHORS. | n other words, the conversion efficiency is
Inversely proportional to the photovoltaic pane
Conv dﬁ?gpg{ cﬁﬁger&%—g% Slarctlzne% m 0 elgct ?%(f‘ sfola{rl'fl%ap %?l?&ﬁo\ﬁeare
carriqd (R @ﬁ @1 ol iR g Cgryer solar
radiafigyiRiage 19%‘/ : .S?Jarf féor5| Wdé‘? hqrgess
solar gagiatigp lar hw@ng ap erfqr 8 These wotw&p gnaraiys, apmely Py and
solar ithasarek codlecton areewg]éy tistallied @rd@a@réienﬂy,ta@éqﬂéqrgﬁom @CCHDYIng dprger
area gpidnwdliiog doPplegetallajionkfpd. i s no active neans of
reduci ng the PV panel tenperature by renoving the heat
PV céll@ys solp shergl ahdeorpieats &b eRvtricabénetdyaPiVofane BdrdeBV atodule are
used ﬁﬁér@ﬁﬁ e@dl{f il AR Msute@f dhi§ Hivieatien. T PV gl RHeh@Bup when
exp oﬁd § 1R suhREncB¥nRAaNghall ﬁ’aﬁf?)hto?rthet PR rhdigtidd RRbnwirde tend

electltl 8}’ g{ ? Jomﬁlcre%@’ elﬁéﬁ fh f%sr @tt&ﬁ%lﬁﬁlg@nses
i

andtw o% fﬁ& ﬁc &ﬂ‘r é (gltd eiiﬁg

1nver§ aé‘g{ﬂppmqng%ﬁo tﬁ: gh 8 0 s §s commonﬁy Rhown as

y °r
e neyeSie o 65 16%1 b &dbcaﬁ%howal%&sa solar
ﬁé@ﬂ“ jsge ‘i’\? e W?@%ﬁ&?@eﬁa%? ation and
protection, it however does not have good heat
In ordariel pwixinyize $heamdput Hiome thembotolveltdie panehit ripppytantie reduce the
incressel i temgdratareadueing anpgrtign t Rragppdy thwire Isino achize ingpnaefireducing
the PM\papaheinpeBase de sergbdss therhsht dwdyajvirseof thamprasedteRV installation
reliePt YdiRiaBait Sle0Bmas td dissipatt hEREThabettovh dRle\of tiseRV danel is hotter
than BRAKHR §RE andPuRrdfSretthetdmavaBlel of hedt ik BRIMSotloRadide is more
effective. The backsheet which forms the bottom side of a PV panel besides having the
role of support, isolation and protection, its heat dissipation factor needs to be considered
too. Glass backsheet is effective in support, isolation and protection, it however does not
have good heat conductivity and therefore the heat absorb by the solar cells are largely
trapped within the laminated PV panel. Besides glass, multi-layered laminated polymers
(such as TPT and TPE) are widely used as backsheet. Due to their smaller thickness than
glass, they dissipated heat better.
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gl ass, they dissipated heat better.The perineter of
the PV panel is usually enclosed by a franme of
w@bkwmiiznesy steel or nol ded pol yner. The nbst CRPOTBG2006/@00118
bei ng al um num profile. The frame serves the purpose
of seallng the photovoltaic panel as well as providing

mechani cal _support an prot ection, The_f ms al
The pejimgieresthaRyaneljs u Flgs dto 3ot ﬁé’ineé’if FBSioa, %Bn
c

moldedrpodynerat homostmepupereonshein goa ugfopy pefile. Hae SEes
purposenef sealingthe photpvolipanpanehasswelbagprogidingspeshanicebspport and
protedencTheafraree alstprovidep amehs fog mashiing exjother staeiunestisdn PV
installpiioe [Fonttiehsake afaardtydihe @Adyantbarudamivsttel Pé gancthes to be
differdrtigtddaHebiRtepdEV panebizaediret aulanfinae®PVAahyipiitaframe and
ready k@B& Htafled. AheNanRlatedd P \apidcE Rt wWithout frayerA syfitkt lnii@ated
PV pa\ﬂb% 8 aQreta%H rﬁﬁlﬁﬁ?&%ﬁ@ﬁr&%ﬁr&t &b trahpaRnPEovet 8BFlass or clear
%HF&I;V %&Wf cafls lgfes{lclp s BPaaBal/ léfétVlﬁ CRcAsie )V,
1nterc m{ec 01’? ch ar de ¥ A&l% R

qc f B IB%BP L;Zél beﬁcﬁéﬂe%t of
glass e ¢ it he multilayer
struct&rrgﬁé%%gfrggjthp gg ’lﬁss Eﬁ g? g8 eélli‘:)y G ?ncggs S and protected
by thekienti oy é\n ?fi}r e@ﬁ&%&@ﬁ@ qi0ms G8Ipe iniprequngeon solar
cells gyl hequel @E@é@ﬁ%@ﬁﬁymﬁﬂ@ ENcRasll ants and protected by
the front cover and backsheet. Electrical connections
Therefare antumber ot dfferontirobt itlommgbédlectord 4vailable commettielly. They are
broadbutstgdeized inthrendlamilngdtrd 4BY eparvated tibesr Ehaglezel solaritermal
collecddrs didf dseri@nirrapbdvithhied gabs @kt eith diasplatedichedtserber and
theref%%@@ﬁlﬁbﬁ!y |kY10wﬁ_ Reflatlgte RODEAbY Medd] §8I8¥5s io €6bpef bPaluminum or
their éi ﬁ@ ch8d 2766 nandlae HRGUALEDet RS sferl BR Hehe@eRe SiRluddiing
ﬂu1d t Ct%vtfﬁlt HEPnAk é&%& ¥1r 15@%990%%@ 11 4 88
gontiroﬁ

pumps 9

at&le ?1 1@ todrl(?ed b}%egkumps
they a&g ‘5,0 aglpafﬁ V\él’rl?h 051 elies
on thg i ORvECHEILY %@@% % l&ﬁ% fisg oa%%eecoolef
fluid. fihedulehef the flrd mest Cfmé ?\ﬁert% %Paﬁsws Pla‘fe solar
thermabeeliestos end exit e thedrighes eng.- tIBt ogsler Hrithe thermemphgnpreiple to
take qffaoh sheoflatpiate sadhstherwtn aolidseorhiag faobg instelledefl aatingliped angle
with ¢did Guighintehet the petomisideand hedteid duidyoutlahersthetivresidear e

referred to as passive systemin which the
The dchifs gm& tREIR1A1 BYstahE bifts Guirps UsB6brs hiid ceitioier tormditor the
tempBiued & the PRMEAII v BeSudp8heEor Wi @hd hasitall fled from
the fl i ?%?61&&@&&1%%&&&%% kfegpé}&haﬂ ded bbuffdQarlkN T8RS adtfvelshStem
rgt’) i 152 dR Rl ﬂgftse ﬁhﬂﬁe@% ANfcIRRE Sh @ but

ector and exit on t
addmr?Pk é"@;ggnlareqluhre r for t her nosi phon prl Nci pI eto
take effect he fla sol.ar .t ector
Thergare ey backs P %S@@Paé??{"sm@wlﬁéld S%ﬁ% Ci? Gpre
purchasef] and; instaliedsas 1p He a9y EionSPROAghd E R 182 23 [t beot
carrigshout hwice epd o¢aiey larpeaigat i ve sol ar t her mal syst em uses
punps, sensors and controller to nonitor the
SecohdpPRY phit] eonfertsBelaf energly wradecad¢ityviatt @lsblpains neptsand increases
its te@@e@fude;NBE yestloisredugioh heeffieined ad PVipdnéltasntgetive patver

temp aﬁir@c&ﬁﬁ@ﬂénﬁ hermal collector to a heat exchanger or
buffer tank. The active system neans that the sol ar

Thmh% oﬁ% i%%ll Fa&%e?m %)I e@tef 1sl}faea é{@& ek, Iﬁs@aﬂaﬂon is

t1ronal erergy S required
diffic cf)?lé g%rrps There are many drawbacks when

eparate PV panel d solar thermal, col]ector .are .
This ?nv%n’uon sets to o%ercome e above ?mltat&ons and awlbac(i(s %y 1r?te§rat1ng both

PV and solar thermal panels together to improve the overall effectiveness in harnessing
solar energy. The invention also discloses the method to overcome the challenges in
fabricating the integrated panel with dual purposes.
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purchased and installed as in the convention approach.

Firstly, installation has to be carried out tw ce and
wo@ewapBar ge area. Secondly, PV panel convertBCESGZE06/000118

energy to electricity but al so gains heat and

i ncreases its tenperature the result is reduction in

efficienc as PV has_ne atlve owe ra ure
Reactigp dierqrdtioldmenRIyD L%m%ﬁ@ SWa ong glrf%%fr(’f large
automebile pastsgrch as ‘Pi@élw Bl Var examaple)’ Bgﬁqt@ﬁ Iwgctlon
Moldigg fif the utorapidveclodustiys, ug*nﬂ offipld RlasientY dnllsde<2.11875; Knipp:
"Plastizy dorciutembbide SifotydBumprrs"afowna odfiglldPlasiicecie. byl973.

integrating both PV and sol ar thermal panels together
US4218548 mxcses ihgventnalfla peddessior viengsdudtiondehewaieng moldings

havin%wb&hp@d%@ﬁ@yoem bllwl%mah@@o Blup dlaststh@ses the net hod
0 overcone the CR | enges in fabricating the

US 48‘ g%ﬁ%i‘ 63& di%’&ltoga Hedbd BRERES ?(Wo?tg b &S bPBsing
react1% nbeic Lhese, 1n e ela%ecfafe[té(nt t Pttaic for

suc unpers and
electrwtylg r exarrpl e, Reactl on I nj ectl on Mol di ng

in the Aut orot i ve | ndust r Jour of Cell
US200 85 5 Arpyeatipn selns topsolar s Gekbiog o aRs R pogrethane
front side aiial PO Birwr@aﬂﬁwgrsgch m@éulneﬁéf hipvesiqn is plsg dirpeted to
photogitai@come#entsisaie 4380t Zeniraiddrefaiecinic pewerrfrora surlighs It does
not inplude essfomroftshiar fhendalecbimponefts.el ast oneri ¢ nol di ngs

havi ng a conpact surface from pol yur et hane- pol yur ea

el astoners. US 4830038 and US5008062 di scl ose net hod

of fabricating phot ovol tai ¢ nodul e by using reaction

SUMMMI@?’U pese two interrelated patents
cus on p otovolta| c for electri C|ty generation only.

48496 .S an. |nven ion
Itis ap] 8 fi: Prgﬁ g}vgﬂgi Eggg)n %@cﬁt& lglfc' elti&rl%g% génegB?)lﬂ aﬁﬁTh
solar @Fae FONGR O fgecra S'Fﬁ‘? & R ol The
mtegran%oﬁb% é‘?lélde ?ﬁﬂﬁ%geéwﬂpa. ¥ PRgiopBliAAad et cpiigetion by solar
thermg] #hserptige meduges pradestion|cegitang en%félﬁélpn £ogend therghyHnaking
renevablesenargy mersk atferdablg. f or m of sol ar thermal conponents.
SUMVARY OF THE INVENTION It is an object of the

The splaegRRhali dby@ptiowmetnss trankfegy tht dedtaiain ispthamphetosoltaic eletents to
the cift@@igtiedaanUesbl addutingii@phieOtdlRail di@fentftempRrAuRghith a
result%'lﬁcr&é%n%%‘n%réi%n QYL@ Y. TR FHotGRAAEYpABEINERFeS R burdde of
produc 5&{1& el e%trgdlﬁﬁ% ea?hﬁs%%ﬂo(ﬁ' oY tHIQORF Bk doYection

t&c gﬂﬂ Legd lQﬂn Vo tﬁQ L &or ﬁl@ﬁﬂ%bllecﬁon to

mean? \(L et LOAUCTIOm i'nst ation
reducg(?g? 811?1?1%?0 VC Hﬁﬁo rert1eevva I e ener gy nmeans

af f ordabl e. The sol ar ther bsor ans
Yet apptheicqtiecs of e 1RERtion & the B?% Bﬁﬂ%fttg @31‘ cnqepsh
integratedihetayioltaigiaad sol CRRAORGIET B2 PRg§nHg B0 ded body
is prefireaddo be ﬁ@hrma@déw%ﬁ@sthnemﬁ@ha@ Yiaddii uping pobaigthanss
formulatiorethsi cag. veitdsteard sutsleordrplichiéonsy ThermeldsH bpdy ensuzgsdhat the
integiesdephotmoiteis ahtisolptithpasa pafiel is dutalelienlighe veetghtj stiong, sealed,
isolaté€ bhd 9& cosdiffebiiee) The atoldddsoidptis ®goddiheinhid iswmlaion to reduce
heat ToBef6Mth€ QJ1aQBEMPAN components to the surrounding. A further object is to
provide means for accommodating the thermal expansion between the different materials
encapsulated within the molded body.
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means. The photovol taic panel further serves as

glazing to the solar thernmal collection to reduce
w@ewrazesdn and conduction | oss fromthe top SPABSG2086/000118

anot her object of the inveption is the use of polyner

to nold and encapsul ate the integrated photovoltaic

into a single unit. The
Bmgﬁﬁ}%@@g&@%@ﬂ?@@%ﬁﬁégbe fabricated by Reaction
I njection Ml ding using pol yurethane fornulation that
Figure df\pietreecstidho infteseed ahgpydtie siay. thamel pencdled body
ensures that the integrated photovoltaic and sol ar
Figuré B @xphidep aiesl of the thitegriteé photogditaiosil ghhernsd paued,
seal ed, isolated and yet cost effective. The nol ded

Figur®9Heat Qos@rlﬁt@@@elh'ﬁgﬁﬂﬁh phriaBéll pibdsQRd infani H4C@. heat | oss
fromthe solar ther rral conponents to the surroundi ng.

Figuré\a ity ph&%ltnb Eﬁd’ér%ﬁ)e'mans for acconmodating

hetLerma expan on et wee he different materials

t ed Wthl t he Ide | .EF SCRIPTI(]\I

Figur 63&5@%%&&3 @LW%I 31 quéﬁ]@ﬁov(g alﬁ?@‘n‘? nt egr at ed

phot ovol tai c_sol ar_ t her rral anel Fiigure 2 Expl oded
Figurg p {ossrseetinal me@gqféh%@tepgﬁ%@(gpwwﬂ1@l%%ﬂlagrth%rﬁ@fﬁ%nel

panel . Figure 3 Heat absorber assenbly with parall el
Figurp ﬂ@ésltialwdlrﬁm of fhslideenfion feingug en drriewith abpaoath electrical and solar
thermabemmbttjonsi t h neander pipe. Figure 5 Cross sectional

view of a typical |am nated photovoltaic panel. Figure

6 Cross sectional view of the integrated photovoltaic

sol ar therrml panel Figure 7 Multiple units of the

I'i'lgﬁ'ﬂ FERRE‘U bDIVERR]r ate el ectri cal
DES¢ SO erma connec?%])gr% DESCRI PTI ON OF THE

S Th fe d
The PagE T b BIQEE Cﬁﬁw B% FfE‘i’r 1‘%& AR SROBR LB Plicatine e
inte Hhﬁfoé@}t%éa cHaP sol ar thermal panel 1. The
integrated photovoltaic soI ar t her mal anel 1is an
The infggrafesinbotavelipiciseles theanilmaneld siearpRER Ea$?é|1arwated
photdveHtic phedd rl Belreat glsortist psseBblypdy, yonbfrmetncmldedj
elastcamat lgtead i bawveeh thyedreaBalisotbet weemblyhizS drelanoldbd boctze?vO It has two
typesaf semidciioR o tha dutsiledad!doeiyel BBlectricalmd fuid Thepbstridal
connécBioN 22 réfer th thd Mp@Utdah R photdvaltaid tellyfremaké fantadtednd
photdvblthid: é)aJTJIQOeTE&ﬂﬁﬂd%hn&ﬁBﬁsel@év'e%ﬂ ledst dnBfiMEs20 d iR outlet 21

for HBYE ofiE Qe BRoRIPHE HoklBLabEalkemtig 08 Lhe |am nat ed
ot ovo talc panelf 10. The fluid conhecti ons have at

Atypa?a? ipEREa PPl B A% Sibiln e s hiplen g a5
pieceqf elas f m@;&q &}: £8 F‘“t”cfg‘(g Olﬁﬁté’Falfé’nngE o8 mﬂ“ﬁf?
encagsyLgy ‘consi sts of a piece of glass 13,

an encapsul ant 14, solar cells 12, electrical
In a copvensiontldint phite salathes aten salslpzing meke afilree nraekafiglass is
used folrediioe keatiosy fromi thealbsofieato {hie atbiens! e glating\glass is bedvy,and
adds gbsazo thg comkeatiohallfht giatqsmieehooivagt asis. The present embodiment uses
the laminated PV panel 10 as the glazing for reducing heat loss especially conduction and
convection. The laminated PV panel 10 is also the solar radiation thermal collector as only
a small amount of the total radiation energy is converted into electricity while majority of
the rest is converted to heat. A very small amount is reflected back to the surrounding.
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used to reduce heat |oss fromthe absorber to the
anbi ent. The glazing glass is heavy and adds cost to
wo b@7azaesent i onal flat plate solar hot water uPCT/SGH0€000118

present enbodi nent uses thg | am nated PV panel 10 as

the glazing for reducing heat |oss especially

conduction and convection. The | am Pat ed PV ane @i}ﬁ) h
Heat 3hSORPE a5SeTRBIY o] CAMSIF S OF 4t it OB BF4tEPISEHON BtRegr 1’25[% eEARy Wit
extendeddeat absarbingniin &6 tq erablegiodiected et ite bp tranis dhe fluid
passingomiien thecpipe tThedieatceoleetianypiph 23 andvéie deattaps lngrfél e
made io§ caypev er dleaitum withtexcellenthaat soraluctizgrproperty. Theduidint thel
form bBxe#tet @r thérena Anidocirodiating etie habiswilbetiongspedbbarrizbthe heat
away €@A51hS heat@bsdber Bastblens. Tieafluiddol et tdleciidipean’dther be water
or othléf B 88 alghyn Watdh iLactendled theaial 80RO b aflell MAth2tifi@eze agent
such £ (ﬁqe%éo@ & Vélﬁ @feehﬁ lH?thb rane. eFHeQQatt sbibeng fiti26lis

a‘ctach‘(%{”il Ehﬁ\? shBdn 1t gﬁél 199 L ﬂ) 13 HehPvasFrom
the 1 ate 1662?1%1 f; epe u ﬁn% 1§ R&nglsé) eelk)leat
colle 1|0E“p Cta‘H & sP Ie c{lrg(l;t Mhthinatedd®V
panel 10 v %\’Equ@Edl B etc altse‘ﬁr 0% @9 EHRG 82 he

heat away fromthe heat absorber assenbl 25. The

The bpfvisoneanicmahelemant eeEnrbhy BRidies phertppinwEieh Rerctisnher
InjectiangMioliling/ RINDwaetbed ispreisued tosforme stivefupadly stiong.aveatheri s
resistadded gvod theamdliifsubsion patjentthaneaholded bodyy3 thet gicymulatQSdhe
laminﬁfeﬁ\f’éﬂﬁalfel' t@ewithghe tightlyeconpletideat abberbbreaterally @SbREAY if vell
knowa én tte iadiisa Hedmbking M gbaaksbbid pals sath tdieuredt] davlr ¢ididgysun
roof eﬁ‘ﬂ@ﬁbn flothed l@@fh‘ppsxtdoﬁﬁ@ﬁa{ts al%)éuffﬁ&miﬁlﬁﬁné afugiad RIMRYn be
contr&mec adlevd \Q/atte Fesﬁ%i?aw tBe B&&Red %@s?ﬁ’étf%' ThHe §1k@o?t@e lpﬁasent

?glznlagﬁns%%%%{s%‘%él 1%5 goér% eeﬁc e\\g‘%k;ﬁ% %ﬁt% Eg?a C s tQ fi’%ﬁgthe

mold (bb reductl on of contact area. The body i's one
integral element fornmed by nolding or castin i ch
The TVATEId5H HoHy S8 08 (Wb e 9L (18 IR P g dhal ehgpces it
resistans 16 srorstaresnd wwetarr Bhe grokied bady 3\halse fermsithe thepmgpltang glpctrical
insulgvodo thedrmitatedidY bamql dA apdhalieat sheadeneisgblytid Maoting
holestand brazketa paubatady tiverpaaicd atte theRoldeh bddy1 80 tei fatilitate
installdtioht Witthcotighle eelberin ofipsbubshaneSeendihtyor? the Rbded bodye3 is
suffidié@Mreldsticd foeatandorsthe WiffepéncoBia thermad egeansich Getidch €he different
matef?&5 E&aﬁﬁﬁ&e@%ﬂﬁiﬁ%f exdh99§, thé MpGverSHfihd RATinARIPE panel 10 is
usual%t 98 Wikh R)Wé? Ehe?ﬁgpé){ﬁénsqmpﬁﬁﬁé smhf1QiRWhEReRd photovoltaic

solar }lfgxlnﬁ 4h81 P thé'I a8 % 4 @dﬁgﬁ;tr b qer Qhﬁ% ch Be
accox%/}wﬁl ﬁ% E lthe eéf} 101% (ﬁge ?da(n gﬁéx tr fot é @ Z€
mec ﬁ]1 1gp oraline ofyuge ons are va11able
to profuss ekt ueiel Ppkledng Airgneue %eéﬂv%% B P%P%’LH@

outdqa@s¢p| di ng process to formthe nolded body 30. The
Rl M nol ded body 30 forns the frame of the | am nated PV
panel 10 that enhances its resistant to noisture and
wat er. The nol ded body 30 also forns the thermal and
el ectrical insulation to the |am nated PV panel 10 and
t he heat absorber assenbly 25. Munting hol es and
brackets can be easily incorporated into the nol ded
body 30 to facilitate installation. Wth suitable
sel ection of polyurethane fornulation, the nol ded body
30 is sufficiently elastics to cater for the
di fferences in thermal expansion between the different
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mat eri al s encapsul ated within. For exanple, the top

cover of the | am nated PV panel 10 is usually gl ass
wowra/1tweser t hermal expansi on. For rather smal PCEBEZB06/000118

i ntegrated photovoltaic solar thermal panel 1, the

rel ati ve change in SI ze due to tenperature change can

be ac ommodat.ed .b eI asti ed bod
In theggs<) a&gqg?fla?@ e mg‘f%%%gw Sﬂ?i&g@ ’
dlmef&é%‘l UFP iy %Yeé‘f" SAR eby the
moldegh kody\B8)i qaamt@cwmﬁlpéf&ac gl fin thegm t abpdapsien is
expectadrptigeanshel awidasldypdg G Ofapd t e@h@tm BRsseRIbYF 200k a@pper,
coppensHoy, mlunmauraselwhinuer gy pametypicat ¢pefficientof themmakéxpansion
of comfer amd Bratshpipedis timthetrvgzeatfA(J& to 0.0dDmemgieom pndegroe C. The
typicdl kegfifielenexbasia Bx ginsidifof es@nierdi@miyesvailhisle palyubghane is about
0. 1m®i p3Phof ped @Béret‘\@e 'Vﬁlﬂi/a thée @Q&n@&%ﬁr@&haﬁg@ Qtoltm length pipe and
the e&%emgrafeﬁmz 1 &ﬂﬂﬁy Iof I%nwdl EiGR di Bt BRR DT ibre
than 3mm®¥ %fl e h&ng %9 IshesdtB@Ent by the
pol ﬁa% a &D&% asto?r?

at }flﬁ
the p18 % %H%a}t ;Ep‘ e AS5E és us 8 < absorco t?le re 1 tlve%gjgg%
dlme@ sy1t Beseecé ij%tngl Cﬁ&z g; étogj.er 119[? P;\é& era@fl
precuf g9 fire pihthage syifigieRily coxera %Fbse Y - A wide
rangepf glastppics pprsiy sheet Hoshehas na)bélu siligonsnREAUYL, forped Wl gF Blrous
matt @n bajused & Bovedbg pewoss efsaepenaodatagcthe ﬂwna#&pﬁm@h thg most
cost gffepveaand light weightt elsstdmsopreonteshbet3d beuigdeoborpygkd0olonait of
thickeesp ar the narge dif e Dmm. dihe fibre@ncecksfooioragt Hak anffisiont desityg that
will mohB& geerlypeikiimasd b thehasciion iljectimcmiymethisddwitigtiM process.
The RS tbbieh@N tmdtyistahte anRbY WieibpinsulMel. deteriBIRIMQradess) ehe
elast(ﬁnér %Y&rut Sec€d PRI-RERIWHBIRS bl%lun§ the HeRBdbsWFRP 8ssBMBHS serving
asac ’wﬁ’tﬁ% %ct%t @ﬁoﬂﬁé‘b @r ber assenbly 25 is used

sorb ere ative cﬂangeln di mension with

The e%e il?cia t e t(?ggfm “ﬁ? gebOdﬁg‘% Thi Ql asegﬁ%%“rg tw%es%& to the
exter@apf ey ? b g5icaldpEs ?ctggggmgy fet 20
and oflefe? lreongeetions ednky P@Télﬂe thgyperde b pipe 45
for 6%59 Bf)BllPeS eqrneetinneandethesrfors plambingpstall#tion br ous matt can

be used to serve the purpose of accommodating the
The ihfegransl phexpatisicenlar Teemalgshelclosin tefifsed singly anpdurhlityht
interovahepid ol famh anmpe prrax of sisilecinif1 Thae ngitf adersopisorted by
mourftidgkwiehirel 8l { hdlfl it plabkBeHSuhting diips anglRidik brodght dtearray
by 1niE"E'Erl pkiddr é}idsdlgtﬁﬁﬁﬁé@% varedus pheveludié salhembrnste Pahdly 1 Vheflexible
pipe 44 and o ibiet ﬂ)’@[ﬂe}‘ aﬂﬁﬂﬁhg dlettaPomBe faﬁﬁﬁa{tb@PV panel 10, the

uid ARLE Gt YA GLHNRRE R 919(?§lfbse TG RS
f)llpg @PO{%? ge sm?l){ 07 %urggggf%% % ? ét (t'-g ilile m é%ﬁd;nt
frommg% i R‘é‘?ﬁﬁ‘i‘?&’]}dﬁ S e Sy BSE e iy 5 %?V&TEE%“

efficigicya cushi on with respect to the nol ded body 30. The

el ectrical connections fromthe | am nated PV panel 10
The ogieatagion of thednisgraiid Bwtoplieis splee thexmelnane! bis suplethebit delg
maxibdatysoB® ghinrwias enost saddrgedinfiorals reseivedcNohbwited o rophimstallation,
the irftégtatdd iphbtevolRic solal therad pal 1 eithensagly onpluedity ban be mounted
on soiftrRiokiedo autlsibdauh fier malisiedndatygBoutpyt dflberi dbaripitysnd heat
colledorf Or ease of pipes connection and therefore plunbing

installation. The integrated photovoltaic solar

thermal panel 1 can be used singly or plurality
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interconnected to forma large array of simlar units.

These units are supported by nounting structures 41,
wheidod/12998pl ace by nounting clips 42. Fluid i s peD8GING6/000118

to the array by inlet pipe A3, and distributed to

varlous photovoltalc solar thernal panels 1 via

L e gw S B
g&&? Egﬂrdﬁh@ filifete Gee ssfn and PRI Rropfspdhe top
C°V<ﬂf4 RRiAYQLipiq preh |} isdpcegidgarmard Wi@tswgrltslb@clfséeet 1
for eggg ofaléa e’?‘? %ﬁrt 5h@ﬁt&b$qr9er aﬁ%ﬁ@@)’@ trical connections
are i ndependent fromthe fluid connections and
Assemhbr affthe phatby@iaic debirto dorens Emihkted photbielyaic parat b Eeewell
establistglderosesd arei lemey will het terdesaritetiin theakopdef thiztieghaibedlhe
lamirabedlt phoedviolthie pandldi0 thelidravithhe attachell fiedtld®borb&essdnibly 95 is
placetl Ongi@xthEba@oBAhGIE. T HeaVNRbHeMREEmMSBR! 29 ishafi 1ﬁ 428 ohthe
lamida@Q8IN R oltlNe hhahd1 Mot dyp Bflﬂ%)&gstic%h@g At QR 1n tion but not
too rﬂu’éfl% Eakedo Httb 9 Ic&?d Aﬁf actc sd%ﬁ%g elef I']%I @
are pre’ :{aé IX]%IE& af d ﬁMh&gcprto SR I%. eroF el Iﬁme&shge& E cu to the

s1ze pel ace e ea T 3
held S'g’%ﬂ?g 4 t% gmsmkﬁﬁ il

adhe ‘fomﬂra ot l%ﬁawup aroupd fhe hephpigesiat of the heat absorber
assembly 2p ﬂ%@% clopiag HesterBiold.-die el mied tp sempenentholywpthane is
then ingsgead thfough éhe bationame ‘pﬂmmttbv tiptrapkd ip sgvakely Olopel. Tae &AM
procegpisrmneasibbshisd sidugtrial praseskat eatl nbibd fnthenslebahted in this
invendibhachnent of the heat absorber assenbly 25. Assenbly
of the photovoltaic cell to forma |am nated
photovoltaic panel 10 is a well established process
and hence will not be described in the scope of this
i nvention. The | am nated photovoltaic panel 10
together with the attached heat absorber assenbly 25
is placed inside the bottom nold. The heat absorber
assenbly 25 is held in place on the | am nated
phot ovol tai ¢ panel 10 by applying el astic adhesive at
certain location but not too nmuch to cause poor
thermal conduction. All accessories such as electrica
Wiring 22 are pre-assenbled and placed in the bottom
nmol d. A layer of elastonmer sheet 3 1 cut to the size
and shape is placed onto the heat absorber assenbly
25. The el astoner sheet 31 is held in place with
respect to the heat absorber assenbly 25 by doubl e
si ded tape or adhesive. The el astoner sheet 3 1 is to
wrap around the heat pipes 23 of the heat absorber
assenbly 25 before closing the top nold. The well
m xed two conponents pol yurethane is then injected
t hrough the bottom nold when the top nold is securely
cl osed. The RI M process is an established industria
process and will not be further elaborated in this
i nvention.|ntegrated Photovoltaic Solar Thermal Pane
Clains 1. An integrated photovoltaic solar thernal
panel conprises of a heat absorber assenbly attached
to the bottomside of a | am nated photovol taic pane
and
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encapsul ated by a nol ded body on the peri WWS@]‘ZGUES/ DD 01 ‘18

phot ovol tai ¢ panel and conpletely on the heat absorber...
was®entioys a | ayer of el astoner w aps around th@r/hezmwooons
absor ber assenbly between the nol ded body; electrical
connections fromthe | am nated photovol tai c panel and
the fluid inlet and outlet,fromthe heat absorber
assenbly are provi ded on t%e nol ded body; 2. The
i ntegrated phgiQyakd PhétoddllAL SONCTREmARARY as cl ai med
in claiml, the heat absorber assenbly conprises of at
| east one pipe with opti numcontact with the bottom
side of the | am nated photovoltaic panel; The pipes
have at least one inlet apd,gne outlet to allowfluid
to be circulated through the pipes. 3. The integrated
phot ovol tai c solar thermal panel as clained in claim
2, the pipes are arranged largely in paraIIeI

Q g\ﬂt & rg% Bl? V0?talc & br%(.? G [jg’orr]; I ses otl'.!.t he t art])sorﬁer
h Pﬁff’m s Chg %n/a Efll‘ﬁ] lalc anel and
Lr s ks byr?erﬁﬂé} e;r% ﬂrPf th& jicgey| nd

oneF ptelyq %Yﬁag ?I%Stﬂé’rﬁrwl?sl ugd the

f W‘esar a embgly 9 ip cetigns) frgm the
:ger aé @ﬁgtgm @dtheig ﬂfﬁ?tzi)gdpwge '

sorber
ext eAEROY @FF RIeWdsdon thempldedPody: we| ded f| ns to for
| at-gdhe bireEied momok%s%tﬂeeéwmaa@ B AT PRBIBYINE 5%
panepbsogber axsembly cogprites of 45 Kastns Pipg EthQpHEum qeaterEYith ¢
pane bottom sifle, phthe)laminatgdph oyolteth]]éanp ﬁa{pgﬁhave at least one inlet
phot avberegubetiapldaw Auid tabe siecikrdrtbionch Bp Pisver and a
| advi Ahe e foveltgesajardhermalnaselas clagned in glapp 21 Berpipes
si deareprramied 1¢rg@légrmdl§ proesedt mirdfodds| oarbothtradngar fluid
panelinigiand putietred in claim 1, wherein the nol ded body
entafbeinkgsed photqyeltiiretathaymal taaell s slairagddid claim 2, the pipes
phot erecitasged ipaneshndex frosivwith mltple bamdspethee inlemnd ogeputlet
and enbathsodsad eBow lleidie Apwdlrsugther assenbly form ng
t h& Uhelertagralel giotdvhkaic sileghamelbapblct olaghtdain clagn R athe pipes
t her e queenédtd suBfaceTih ¢hel fotne gf witldell fdsao dorml lage corgat awith the
t her battonp side bf ths pldtasiolreid pauel.cl ai m 7, the nol ded body
i S6.pahy intkdehghopbitaie solar3heribhkpaneit 2 gladh@bin claim 1, the
phot tagihited ghotsoiic phiet hala tpas@lena®pebadirapda lamicdtal m
8, t hempaity poiginbenekdiedtdadhdttiymi sidef abri cat ed by the
Reactrihe htdgit@Cpiotsvoldit shlaghdiphhgel as claimed in claim 1, wherein the
molded body encapsulates the perimeter of the laminated photovoltaic panel
exposing the transparent top cover and encapsulates the heat absorber assembly
forming the underside of the integrated photovoltaic solar thermal panel.
8. The integrated photovoltaic solar thermal panel as claimed in claim 7, the molded
body is polyurethane polymer.
9. The integrated photovoltaic solar thermal panel as claimed in claim 8, the
polyurethane molded body is fabricated by the Reaction Injection Molding
method.
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