1 Field of the Invention This invention generally relates to roof and wall

systems, and specifically to a system gnd a method for assembling and

mounting a multiple functional roof and wall system on or as part of a

building structure to provide dynamic building thermal control, collect warm

or cool fluid, and generate electricity. Background of the Invention As living
Fisiandar inf/eases, a lot of energy is being used to air-conditioned the

building, to heat the water, to chill the food, and for other purposes mostly for
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oraigonAemedntf ieaigRdRIpGFiany o improve energy performance of the
building, reduce energy need of the appliances, and readjust the energy

consumption habit for sustainable lifestyle. To achieve the objective, many
BaskyTigsotoranghavetmvorld have setup policies, legislation and incentives
to encourage or enforce the architect to rethink and redesign the building
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are potential leakage between the steel sheet and the underside of the PV
cells. US 6,295,818 B1 discloses a flexible solar power assembly, which
consists of a flexible photovoltaic device attached to a flexible thermal solar
collector. The solar power assembly can be rolled up for transportation and
then unrolled for installation on a
Prior arts

GB2340993 discloses an integrated photovoltaic composite panel which incorporates
photovoltaic cells into steel clad roofs and facades to form multi-purpose product. It
consists of a core structure including an insulated corrugated or castellated metallic-
coated steel sheet, and an outer skin comprising a layer of amorphous or crystalline
silicon PV cells, a channel being formed between the core structure and the outer skin to
provide ventilation and or cooling for the PV cells. This disclosure is good for the
circulation of air through the channel and hence cools the PV cells. However, the



surface, such as the roof, or side wall of a building or other structure, by the
use of adhesive and/or other types of fasteners. This disclosure provides
ease of installation, but the thermal erfergy collection efficiency is limited by
the polymer used by the solar thermal collector. The PV cell temperature will
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and panel that can be attached to a roofing surface. The integrated
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warm or cool water collection capability. US 5,505,788 discloses a
U haazalvaigrogificigsassentbymitigRalanprigesoedraitngofireysbrapsheat and
papk)revityceh bb oteuditdi corneooies) distazed iesiattgyaeocdopaidhearaqiing|
inchafebsaiiexiblrchepbitaliyiekpradarpledisnesisRnatesiolsr o phpritiaic
muduilgs. aree phordicyivElyl cispeastshbeivulttie mbdaktyiohrisiay ataio pfies of
thd Flisxib&clasmisrapsavic sTRim dRmbd eer egulation dildh e mbetevyoliaia dallkliagnd
stigengeaing pkeeliidadmbyyeperyasuanettchavidistiosuiddstriestioiagddochtsishag
cowtigction nigamesnbeatienarudiin isnacit repiiieiole frai csgsating laovader walls k3
thed6d ddieclisel danstiariythyidsprotdved{aicditaurstak sysieimywidbds iesorsnime more
pdnaskingrayidtaineniebcatetbintolencthend.ifnplwalityopicpbbivatettaitl eetiisnare
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for cooling the said substrate and means for varying the orientation of the
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plate, to which metal pipes or metal fins are attached for heat transfer to
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GB 2446219 discloses a hybrid photovoltaic and solar heat collector panel. One or more
thin film photovoltaic cells are deposited onto a metal plate, to which metal pipes or
metal fins are attached for heat transfer to circulating fluid. This disclosure is good when
air is used as the heat transfer medium to cool the metal fins. However, when metal pipes
that carry fluid are attached to the metal plate, the cooling of photovoltaic cells is limited
by the small contact surface between the pipes and the metal plate.



Another object of this invention is to provide dynamic thermal control to
regulate the building interior temperatyre so as to reduce the heating and
cooling energy consumption. Another0bject of the invention is to provide a
modular multiple functional roof and wall system to meet different building
design. The present invention also envisions a combination of a plurality of
suhtartsienineianal roof and wall system and a water heating/cooling
system mounted on the building in a manner to collect solar heated water or
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multiple functional roof and wall system. The combined system is driven by a
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storage system. Either warm or cool water are collected by respective
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cools the building by pumping water from a separate cool water tank through
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is a metallic profile each with a flat surface on the top side and hollow
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to retard heat dissipation into the building during daytime, and reduces heat
Thesssdhjeetiveighitetamieieved by ways of modular Thermally Controlled Roof and Wall
profile, known as TCRW profile. The TCRW profile is a metallic profile each with a flat
surface on the top side and hollow channel on the underside. The hollow channel is
preferred to have a large contact surface with the top side to allow for optimum heat
transfer between the topside and the medium that flows in the hollow channel. It is
preferred that the TCRW profile is aluminum extrusion which is a matured and cost



It is further provided that the modular TCRW profile has interlocking features
on the sides so that two adjacent TCRW profiles can be joined together
seamlessly. Sealants or adhesives aré1 further applied to the joints to achieve
water tightness. Additional features of TCRW profile includes ease of
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profiles for barrel roof tiles cladding Fig. 8 lllustrate the cladding of a TCRW
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orpapessttbleniddritg toedténtheinde@fters Fig. 11 Side view of a house with
multiple functional roof and wall system, with TCRW panels mounted on the
roof, integrated with water heating and storage system. The potable water is
supplied to the kitchen, bathroom and toilet 5 Fig. 12 Schematic view of a
DizuRWseveldpri@nfacing to an inverter, and subsequently to the grid line
Fig. 13 lllustrates an entire multi-functional roof and wall system integrated
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Figysdt8ohematic view of a TCRW profile with manifolds for fluid inlet and outlet
Fig. 5 Schematic view of a TCRW panel with amorphous silicon PV laminate attached
Fig. 6 Schematic view of a TCRW panel with crystalline PV-cells attached
Fig. 7 Schematic view of a TCRW panel with side weather blocking profiles for barrel
roof tiles cladding
Fig. 8 Illustrate the cladding of a TCRW panel with barrel roof tiles
Fig. 9 Schematic view of a row of TCRW panels with side weather blocking profiles
Fig. 10 Schematic view of 4 TCRW panels mounted on battens and rafters
Fig. 11 Side view of a house with multiple functional roof and wall system, with TCRW
panels mounted on the roof, integrated with water heating and storage system. The
potable water is supplied to the kitchen, bathroom and toilet



Fig. 16 Shows the flow chart of a multiple functional roof and wall system,
which collects warm water in the daytime, and provides human thermal
comfort in the night time. Description of the Invention A multiple functional
roof and wall system pursuant to the current invention to provide
Figouzgeratiaiti ol ralasrereminpaHeR Frkrfadiageahapsasaton@nsibsequently to
th@getPlakaic means, and also provides thermal comfort to the building. The
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thermal mass to provide building comfort and energy reduction. The
embodiment fits nicely into a passive solar building or green building, and
provides flexibility in the building design. As an illustration, the distribution of
heat within the building during night time is achieved easily by the circulatory
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constraint to the building designer. In regions with and climates, the heat from
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thermal comfort within the building. The invention could also be used as a
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coafficeny. is¢hefright time, when the temperature falls drastically, the large thermal
mass of the fluid used by the invention slows the loss of heat from within the building to
the exterior world. The heat energy absorbed in the day time is circulated through the
multiple functional roof and wall system, and re-radiate into the building keeping the
interior space warm.



absorbed heat in the night time will only increase the temperature within the
building further. In another embodime?t of the current invention, a separate
fluid storage tank is integrated for cool fluid storage. The invention will shut
off the warm fluid tank and activate the cool fluid tank. The circulation of the
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retard corrosion. In the case of PV module, the crystalline silicon PV cells
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cross-sectional view of a TCRW profile 20 of the current invention. The
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orBeadofi® ia ddhgeivelyf lmonded sutifaceomhduhslisoiliBSatethatebiglitess Pvhe
lasivhatiaane §l @d e drei3af\aid acdall orothel esodir©sdaigelscadetireduction, these
laminates have achieved efficiency of 9-10% range, and possibly 2-3% more in near
future. Regardless of the types of PV cell used, the roof and wall surface integrated with
PV cells allows a very viable material choice for green building. Current invention serves
this function, with the further ability to collect warm or cool fluid for building thermal
comfort and energy reduction.



using sealants to form a water tight surface. The design of frames 22 and 23
prevents water from flowing to the Iowx;r or inner portion of TCRW profile 20,
which alleviate the possibility of water 'seeping through the roof and wall
system should wear and tear or external unintended force causes the
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ortfuroedh cepmetibAORRNér isipoeietercobrt baaubates sideflaidhe siefof bagt away
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mbs#sldrn@yy lost during night time, and thus enhances building thermal
comfort. The C-shaped grooves 27 and 28 are integrally formed next to the
Ingtiedsanmher2 2hamdghB teth pdlawsendeapstivgd ot thende EMfprofitsme At irefeoeid
thatthetimesr sl cxsHaegien sf3BeaSCEWVpnoifil & Rutiead by therewl fikigdnterior be
coaetlviity gteiohevihil desuesjzonehing sheerdFigatreobdsictors BbevEEORNY PR
prafilevith dlekthkespaconpithinstsdiboidiyg.|2m araiibgstoati dieoken O GiSitatisadthe
théinmafiins i3 Empaiateytd eeecktartie rojapersneessé cAruaiyn diiigi naktyateyedosed
bysNie@APWHietx Nutee radinied fe rwhacio ligpiid al lp fusesneithpbetiel gropylen®CRW profile
20c operbhy erapdimesive sedsal Andtvwitithini tie D@ R iitdilei 2 0l dxiintg, dayhimve igintfluid
coanectexcaptiociatiytidiuiva bt rduiatayiethdaren éegraliso doethy legat (e Ehd thus
enpahgeedltiag shdatiahcomtferuse of ETFE as PV laminates top cover allows
fast and easy installation on the roof. The low cost amorphous silicon PV cell
THEGashapee gidoges /6ol 28%r effitagratly otimedi pked uo chesidefirapprzizend 23.
It ahe@nB Vhiamimate fubedllyg ROMesfilet A0 ecthagotdrssinanee, vt kesrottionard@tasn
shopraddvignre téds yetereerfixiod skcanogrameaistof s rddperaingsitapevention
uses extrusion technology to fabricate the TCRW profile 20, and thus allows
FiguftedibtysithBnEC BYStprofd m2dnsitn fieubte animrdrouf & hdow&Vslestemteszes
flexible £HiyS desedrthinddted T Feenindtasaalatbtgdmnevates Bigatddalpewen-film
amnorgbosusilight A e ¢ Enersteditycthty pival bellsesettytleaespiapy kediation
copprlyas adbasivecspalentbetihesicididat efibiater tiafilsidiredlightweight and
exceptionally durable due to ethylene tetrafluoroethylene (ETFE) polymer encapsulation.
The use of ETFE as PV laminates top cover allows fast and easy installation on the roof.
The low cost amorphous silicon PV cell 15 achieves close to 6 to 13% efficiency with
triple-junction cell approach. The PV laminate usually comes with rectangular shape,
with length variation up to few meters between models and manufacturers. The current
invention uses extrusion technology to fabricate the TCRW profile 20, and thus allows



the flat surface 21 of the TCRW profile 20 below. The heated TCRW profile

20 is then cooled by the fluid within the hollow section 26, which are brought

in via fluid inlet 110 of manifold 100, and out via fluid outlet 111 of manifold

101 as shown in Figure 4. Figure 6 shows another embodiment, with
flsasiRlinersicovs B epfemiaeedstonaizediaditaf eI B sirellere@asily
acEowstR)tipegilicon PV cells are usually protected by a tempered solar glass,

and encapsulated by EVA. In this example, which serves as an illustration
TrRRMRIiméRtRNe R STERWRIgowetQRgs sunidiht tTak matchawcthed by the PV
ceflyysiadline shigoradiMioaltizizpdaunchiodhe snatkabenliowinglease wireglred to
théaliurRietmizetior TCIPACErafik TRtRIBLs, BiRtheaENMTORWrHERSPOritthen
cobfeRYY piefigi@Withe theussIRNiPBestionwee tnsotyaesysaltneiR Vigelsd inlet 110
ofatiatifsid tothenwaigrightifint aurtage 1fefmeaditldt DT BWhaiofilpsregurand

formed a TCRW panel 11 when encapsulated by EVA and protected by
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illetectinaliovasneviad iorpaakined csecictkioa thwaatigoxfit supficeof
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besticatptit hoitgafidichimdana osealinigeibolkedsetietvegen teeignatdtrae fmdissant
heaptraasiaied tierest IfLnetidetsrical ypcanlaactdtbimszlies| lecticzomme etk to caluposier
boyesres ptor o Rd/adabl exsfor iy coate tdbn thetiséregies|af grbibidisn2at) and

211 could be altered to allow interlocking of the embodiment with other types
Fighitd @sshauvecanotiiee emaddinéngofeh? shoers theeatioha T e bedihegrildoiingith
metqlprafitgsi? IDGRW2 phard sekleptoedT CR\At pantd Torim thiovi adtetiergthe
profitee3sinan dodif sardasbapEndy inter| pelr\oithvieartiee robfadkiagomiodikes iR figuand.
THlihtesfscecubbelénnethelemtw d Degoe aditho rotfei feol spnoe saigia boeyvard|tgpie no
seativvg ioineetied torsnean thermduretenhibodjerratatewrserees|drtidainetiengy, asa ddobar
théread | & ddiepeora ancaled tatwl quewéo ybipgep Camhalsutysal wednsy Maieigisidwn in
shijpgsice prdfilEsqiie dhd, 26 LcdTRY pleeretstd hlbve atenharidnion af thbeAbodiment
witthathefoypesaoT GRYYcumd 3 &eamerketunted and secured on the equally

spaced battens 30. The battens are in turn rested and secured to the rafters
Figdrbélshoviy itre s Banbodiodemesn ieuttioited phoaktytoé TCRW gaaeaks! 1M1joivied
togéther anfiampleotasy sifienergyripstadisim @ratharthoe-fliml yPohe qlisr atfantetbeto
bldokifigipsofiree220,anoil2d has neededad eathhewodfsparttimyinmtbé edfuirszavd
avaneblke foultidanyes efieodiediars essingBounded tighenenate ceorardectidcale engy,
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a hiRkMtedrayn 38eareof cndédrandi e theadwill the edeathycgihced battens 30. The battens
are in turn rested and secured to the rafters 31 below.

With the embodiments mentioned above, the TCRW panel 11, with either amorphous
silicon, crystalline or other thin-film PV cells attached to the flat surface 21, could be
mounted on the roofs with minimal effort and time to form a large energy harnessing



connected either in series and/or parallel, depending on the inverter or
battery charger used. The voltage generated, and the open circuit voltage of
the PV string, have to match the specitication of the inverter or charger. In
figure 12, an inverter 80 is used to convert the DC power of the TCRW array
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cool fluid pipe 52 to increase the flow rate of the fluid. In this way, the system
Ths elekericalquovierajdmesdteshay thie MARMTLRW3AIaYi RS taulichtitLickentec80Ifor
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tank shows when the reservoir tank is full and the 10 TCRW array 38 has
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thepotobAded 53. drbligdiad 4illashetimg dkoestneodutark Sifnearited to the collector
loop at pipe 53. The fluid, mainly distilled water, in the TCRW array 38 and the exposed
pipe 53 is drained into the drain-back reservoir tank each time the pump 58 is shut off. A
sight glass attached to the drain-back tank shows when the reservoir tank is full and the



Is being used to collect warm water and used in the building. The building
roof is clad with a plurality of the TCRW panels 10 or 11, which gets heated
in the day time. The heat-transfer qui& n the pipe 52 and 53 circulates the
loop and arrived at the heat exchanger 50 to release the heat energy back to

TdrPatalasvris brdthinaiRed eatemic RanegedibeivcalatennEaRigl waiRadten
thOQGStHe RRILEBFVIB RiREsURY 886 Igan tgedighian, bathroom and toilet.

Figure 15 shows the embodiment which utilizes two fluid storage systems,
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opEleti ngadm pdrapeeatoonl iclvan e alusendsmghtisinuetha waRWa R alye3Bacwolager
tafdrsopdianal td>yéopenakorthe MORWentexy 38ytemperadlapevitlis@ristthéselayeate,In
thisittase, wiee wontadd e taOkyvB Daoticae! thateid avdds D oopl 6 bsoubeisomthefritghdolar
heatrrarid athiesfer fadraevaytfesm athe COORUW amitlyi B8 He theitdilthwatee tanktsoll&070
mitigatdavarthenvataldimgalutevabertemipaiitiie prafatradtivaies tesolarwateteystem
appuopddél g v thodl ectan fipartipnSd ibdtvecbuibdrdgdoterior is too cold 510. The

circulation of warm water to the heat exchanger 55 will warm the fluid in the
T leottexcto o fapey @rah shbseepauritygvagh timee TS R\GRAMN ayrd3 38 lcediirgt fivooptimal
P\theperaiRN samcay S#iesl Hmgmdissipapeddiag kit ttleraoelditgeiRoarm water tank
5Cconsmhatter tihkdd endddys Lisad préie meghthim etdaddsedrhvomn sheithah the
coufitdtinvg théntthe periaing Tégudaned) [€hiE neanitees tmobeitding aliexgor temperature,
anchecinzatesrtie avadrpipiatgrtpuonin § & e cea tdct argrigabed fahedsuitdihg ihtéror is
tobeivdtirgl (htEhe ciicubatioraoihviE ) tederdotifod|beat @ xelibagér abeve & vearioh wetdiuid
in plogrgo lb<ctan doopllestosubaenpebd o tnat tiree TEERRV\A3 8ya38ayl s beeldrbbytiiee
TCBM fluig. 38 is then dissipated back into the building. For conservation of heat energy,
it is preferred that only certain rooms within the building be temperature regulated. This
requires more controlling mechanisms and piping to bring the heat to designated areas
only. If the building interior is too warm 512, the controller 70 will activate the cold
water pump 61 and collector pump 58 so that the TCRW 38 array is cooled by the cold
fluid.



Claims 1. A multiple functional roof and wall system comprises at least one
TCRW profile preferably formed by alyminum alloy extrusion containing a flat
top surface and a hollow channel beneath; laminated PV cells are adhesively
bonded to the said flat top surface of the TCRW profile; a plurality of TCRW
profiles are joined side by side to form large flat watertight surface of
CHiffegent dimensions to match the size of a roof or wall. 2. The multiple

functional roof and wall system of claim 1 wherein fluid preferably water
flawsAmibriprlRwctaaNRI Pt WAARWerpiilenphiddh & saist BHIdTERW Jastie
contagefutsiageortedhs Wpmidenohihs EAR¥oRredhenmyhichths sapMoated a
PV calil aiecatiamhedndath; iR dunetienalareciians v/ irywiemofielaii Zat
whergjp $berate BherrdRWasTHEizEpl @ Raate d BRIV 2 ifbigRPside by
thernpleconfduerivityeciiat apedtigecuitaldrgulrigariiscasidaseoanatn the size
partigiflardoe depsurface where the laminated PV cells are attached. 4. The
multiple functional roof and wall system of claim 3 wherein the TCRW profile
isanorhdan@nglisfinioachalitosthed WalRYYspefite dislmbyveidesiamiliitngseferably
allowigerdtiatiom ehdhe Nddtreitie esemgrI\syRi€N i dpécaideurbhera
wall Bize. dontdee sufleelovftineikaoplsidebatick WalRsysiestilefosiaimich wierein
the epinidedd PRI prpéilataamebe cut to the desired length. 6. The multiple
functional roof and wall system of claim 5 wherein the TCRW profiles are
jodned togeibkr fiontoiona wetergatbojsaswell duiiacanniieiiedio rESRW Phefile
underskt®dizsdamioatde wignaater uklding goadctheasal carfuictivitipdd good
functdeaticadiathnal| @y itesoridcelai in pareeimianitpldarfaes wikrg ineand
bringlawvirihedoi teltherbatiavhethannel are installed at both ends of the
TCRW profiles. 8. The multiple functional roof and wall system of claim 7
wherghre mminglke €L R onell soof aitt evath ggtadine fstligiom Duvtnreifil nheEORAS
are agigdevislynbonidedro isheitep wittiatkeo MOR WM pidides/tsidorand thus
TCRW paie)sadiatibe of tHepédihrativie alssonfhiettsyadns ystenatadf @8 or wall
whersiirelaminated PV cells are made from crystalline silicon with proper
interconnection and encapsulation and an outer protective layer, such as low
irén tehepacddpddafsactiorad neshaeky Wwalhdgstam tiectaipnstiihees vt theekCiIAH
profilg @R prafijstaline csilitothd GRivEdlangth2 10. The multiple functional
roof and wall system of claim 9 wherein ethylene-vinyl acetate or equivalent
isBusadhdoradiinelsi vty thmrad et endineal\¢ycadls asstinbly whereingho CRW
proteptofddayes jointed heydiG&R S Emimoptivatentid vacad or laval lrsatiface wwathrfepberes
11. Torethewimolk dicectionadimo ohmrslanadr ¢ psidtimgfsolactar8swherein thin-film
PV

7. The multiple functional roof and wall system of claim 6 wherein manifolds that

bring in and bring out the fluid to the hollow channel are installed at both ends of
the TCRW profiles.

8. The multiple functional roof and wall system of claim 7 wherein laminated PV
cells of either crystalline silicon or thin-film materials are adhesively bonded to
the top surface of the TCRW profiles to form TCRW panels.

9. The multiple functional roof and wall system of claim 8 wherein laminated PV
cells are made from crystalline silicon with proper interconnection and
encapsulation and an outer protective layer, such as low iron tempered glass, is
adhesively bonded to the top surface of the TCRW profile to form crystalline
silicon TCRW panel.



laminate or amorphous silicon PV laminate, is adhesively bonded to the
TCRW profile to form a thin-film TCRW panel. 12. The multiple functional
roof and wall system as claimed in claitn 8 comprises at least one fluid
storage tank with heat exchanger to heat or cool the fluid in the tank; piping

theg. difraisuilimeronetibrab easfehaapeyiemofitiaimthmdreiR Yhyranelsinyl
and allews Biediavigumbiaclsde thadmesivertbans eiceatirére/ostirt gbéfebly and

TCRWenapglrtecoaTgferdiattrrond e/ tharig tiparalugcolith etiaidrpanel
and thshigguperature of the fluid tank, and to operate pumps to circulate the

fluid through the entire system and safety mechanisms to prevent system

failurenhd gadthpletutiglerfuneieaatinnafl apstanab ylsians iviee reptisie-Mm PV
concuiinthe epRveitpRelRIsiliashamgadniinate ¢iricmksive g sonaaisd e Ted g
withimptbeld o Rddhpatsh-gpoRedgahand cools down the fluid during the
night and to regulate the interior space temperature by circulating either
waznTae eaatiprteirittiongh dbeaddCRAY penreisasldaihiel nmudiiiie Suswtiprisds at
roof aadtwall fystenomptiiack ase avaeskihalgintdhemwiipte edWipanels
are elggtripilingannentadstelgefesaienelreitiekynandertiiethedtyecontrciesRuy
pipepipefLiddlaneny ngatioFlandback it thellreat bromuggl €rimetionaticoof the
and waRsyspaneIsietbectasielahateddniciaimed tenpeengir bleeonceiereaslkad
set ageorgingigihecises fRadirekenidecasivene peitipgrtntedaratbenaeilid
comfeitoaighalioessirgs ysaxinanhsatdey eoetgyish. o pecvuntipistéunetinmal roof
and wall system method as claimed in claim 15 wherein the controller is able
to1 diffee nildtip keluvedordayoandri gvill Bystéme snauitgieo fLnatmmalreafyasshvert
wall spiieinadkiigdee cladmiedlienelgiyn Hatsvipete i the withirofher TERMDanel
nightdimegaihd dayivatesotie dsanmtiveeflaidoduripdehemaghataovarngukierntitom
the wiatenigvaieicsteragerdants by touthrioggithee WhRYY ahelatertarotiyd the
buildingRwWepatdemperature is lower than the set point. 18. The multiple
functional roof and wall system method as claimed in claim 16 wherein the
cadtirohe maldtiuitsforghivhinlecafidractiaitegstbe costhodiercpimegdtin clisiralage
the conlliiEteT GRNV thencioarsveltetritaliyomtanktéd fogetibralegiedidciiyCaid/
panethenhelhytbenbedttio g ynigee foe fypierdbwefis higting tnainctiodinger set
point.
15. The multiple functional roof and wall system method as claimed in claim 14
wherein the controller can be set according to the user requirement to achieve
either interior thermal comfort or harnessing maximum solar energy.

16. The multiple functional roof and wall system method as claimed in claim 15
wherein the controller is able to differentiate between day and night.

17. The multiple functional roof and wall system method as claimed in claim 16
wherein the controller detects night time and activates the warm water pump to
circulate warm water from the warm water storage tank to flow through the
TCRW panels when the building interior temperature is lower than the set point.

18. The multiple functional roof and wall system method as claimed in claim 16
wherein the controller detects night time and activates the cool water pump to
circulate the cool water from the cool water storage tank to flow through the
TCRW panels when the building interior temperature is higher than the user set
point.



