-1- Fluid-flow apparatus as solar heat collector TECHNICAL FIELD 5 This
invention relates to an apparatus having a fluid-flow configuration for use,
inter alia, as solar heat collector. Heat from the solar rays incident on the
apparatus may be absorbed by the fluid flowing through the apparatus and
collected as warm fluid. The apparatus miy thus serve as a sunscreen or
sunshade against the sun with the fluid flow cooling it while fluid warmed by
the 10 sun rays may e EGYCIRrhar sl fo ush as walmdipid:
BACKGROUND ART 15 It is well-known that water has a relatively high
specific heat and even greater specific latent heat, i.e. capable of absorbing
a large amount of heat before its temperature rises to that of boiling, and
during Chinigiag REEIWDd form to gas form, i.e. steam at the boiling
temperature. Below boiling temperature, i.e. in its fluid form, it is also
well-known that a small amount of water may 20 evaporate from a wet
surface to produce a cooling effect as the evaporating water molecules draw
Tatent enertfyiRGTHOM RlaISSfAcRN SppRiREEREef dvHwsflow Rasfigeestion
known to be used since ancient times for coolln%gurposes For example, it
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water wheel to draw water u H ft low it to 0 n to cool the
bungh g appar tharrpg h%?qﬁtég%r% % ﬂ %Jﬁowmgt roug e apparatus and

collected as warm fluid. The apparatus may thus serve as a sunscreen or
sunshade against the sun with the fluid flow cooling it while fluid warmed by the

10 sunrays may be recycled or stored for use as warm fluid.

BACKGROUND ART

15 It is well-known that water has a relatively high specific heat and even
greater specific latent heat, i.e. capable of absorbing a large amount of heat
before its temperature rises to that of boiling, and during changing its fluid form
to gas form, i.e. steam at the boiling temperature. Below boiling temperature,
i.e. in its fluid form, it is also well-known that a small amount of water may

20 evaporate from a wet surface to produce a cooling effect as the evaporating

water molecules draw latent energy away from the surface.

Systematic use of water flow has been known to be used since ancient

times for cooling purposes. For example, it has been recorded that the palaces



used today. For instance, Singapore Zoological Garden has a roof cooling
system for its public toilets whereby water is pumped onto the roof to flow 5
downwardly. As the water used for such cooling purposes is generally clean
so as not to dirty the building roof or clog the water flow system, the running
water is usually collected for recycling by?a closed water flow system so as
not to waste 10 water. The running water, whether in a closed or recycled
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becomes warm as it continuously absorbs heat from the sun and as it

becanks it ifaBW v il ¢relingl@figet dumindneatiingde siiemvatietiely
water contacting the surfaces of the roof and building becomes less and less

untilusedlingdeffectas mceeved SiMyapdroyZedpyicalicbaeffect helerxcepof cooling
improvements to running water methods generally include providing means
for Rystarorfaioite euaporttietsayhheemainaioolingeffgescion® thereoef ddirfiaw
to cooling by surface contact and conduction. One such 20 improvement is to
ZpraoWavER 8o the roof so that more evaporation may be achieved with the
spray compares to normal evaporation of a running flow of water. With
spraying, less amount of water is used. Examples of such systems may be
found in U5 Patenis Nos, 1,831,880, 4plre 703 e 4 572 403 Inheze,
patents, waler 18 \glspersedjby spraying on‘%od{'hg oot to 957 CSoYiC %roug Its
evap(g)rap@,nthe building roof or clog the water flow system, the running water is
usually collected for recycling by a closed water flow system so as not to waste
10 water. The running water, whether in a closed or recycled water flow or an
open discharge method which is more wasteful, eventually becomes warm as it
continuously absorbs heat from the sun and as it becomes uniformly warm, the
cooling effect due to heat conduction with the water contacting the surfaces of
the roof and building becomes less and less until cooling effect is achieved only

15 Dby evaporation effect.

Hence, improvements to running water methods generally include
providing means for better or more evaporation as the main cooling effect since
there is a limit to cooling by surface contact and conduction. One such

20 improvement is to spray water onto the roof so that more evaporation may be
achieved with the spray compares to normal evaporation of a running flow of
water. With spraying, less amount of water is used. Examples of such
systems may be found in U.S. Patents Nos. 1,831,880, 4,175,703 and

4,372,493. In these patents, water is dispersed by spraying onto the roof to



In a hot but water-scarce environment, even the spraying of water for cooling
purposes may not be acceptable as the evaporation rate may be too 5 high
such as in an and or desert climate and the water loss rate would then be
significant. In a tropical environment, the application of spray-cooling

methods simultaneously by many buildings may lead to undesirable increase
in local humidity. 10 In the second aspect of the cooling art is the solar
eneggy RaricHlAlys s9sdraatnis merely absorbed by the cooling water flow
or sprays to aid evaporation and is not reclaimed at all. Solar energy
reclamation is thought to be the domain of solar heat collectors and heat
storage systems. Typical systems may be found in U.S. Patent Nos.
6,814,070)13,832 B8tandtdi5sé 686, 860irGoneatc alesiatseisprey fognoOivaiee Sor
in a box or case may be found in U.S. Patent No. 4,552,125 and 6,769,427.
Anotoslingppuspestiedtayintidglassaptieblaratuiie eivhperkiictiveagtaresy thattoo
axially focus the sunlight onto the tubes as recited in Chinese patents Nos.

20 2196308823 i 20 GIP3A0TESSThANTAS PPIFhe IvaterHesgedicey fylthewn be
inventions are designed mainly for heat collection and/or storage. The
conifHigRRb LR EANEHRROTHBENY (06 GRPLFRHR S8l EBYEABYRIHRFRgdS
due to eiI her rela}tivk()al Iarlqe %mltc){unt of Wat?r c rt1tainedd in tg’F collector ar tflle |
long’and fHick Water pipEE and' Sther mMaténafd uSed T TREDevidEL S ede 4@
solaﬁm[jﬁ{yheaters or solar collectors are only meant for installation on the
roof

10 In the second aspect of the cooling art is the solar energy, particularly
solar heat, is merely absorbed by the cooling water flow or sprays to aid
evaporation and is not reclaimed at all. Solar energy reclamation is thought to
be the domain of solar heat collectors and heat storage systems. Typical
systems may be found in U.S. Patent Nos. 6,814,070, 3,052,228 and

15 4,686,960. Some collectors in the form of pipes in a box or case may be found

in U.S. Patent No. 4,552,125 and 6,769,427.

Another type of collector is the glass vacuum tube with reflective plates

that axially focus the sunlight onto the tubes as recited in Chinese patents Nos.

20 ZL96208627.4, ZL00234075.5 and ZL97236463.3. The devices in these
inventions are designed mainly for heat collection and/or storage. The
common drawback is the relative heavy weight of the solar collector which is

due to either relatively large amount of water contained in the collector or the

long and thick water pipes and other materials used in the devices. These



of the building and not on the walls or windows. While the roof of a building
receives the most solar energy, the external 5 walls, particularly those west
or east oriented, also receives vast amount of solar energy, especially in the
tropics. For a high-rise building, the total area of the sidewall can be many
times of that of the roof. When solar enerfjy received by the roof only heats
up top rooms, that received by the sidewall heats up all the rooms on that
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ventilation roofs, even wall covers or sunlight or solar heat- mitigating facade

to refyse thadieqhabsunsemdtwdllde: ideridhee could block the sunlight
from entering the building to reduce the electricity consumption on

air-conditioning. 15 Contradictiously, people in summer or tropical area also
use electricity to heat water for bath, shower and the like. Such energy
consumptidhilechelingfthbafouidingoratisivemt) consissioraboeatdyalthsf exeernal
domestic electric bill. The heat energy of the hot water plus the heat wasted
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20 Furthermore, more greenhouse gases are emitted to the atmosphere as a
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sunshades are mainly designed for.the cantrol of Jift and tilt, and rolling or .
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bu”%%@%?’%ﬁﬁ; ﬁHQ&gmj top rooms, that received by the sidewall heats up all

the rooms on that side of the building. Many buildings in the tropical area have
10 double layer ventilation roofs, even wall covers or sunlight or solar heat-
mitigating facade to reduce the heat absorption. It will be ideal if we could
block the sunlight from entering the building to reduce the electricity

consumption on air-conditioning.

15 Contradictiously, people in summer or tropical area also use
electricity to heat water for bath, shower and the like. Such energy
consumption, including that for air-conditioning, counts for about half of the
domestic electric bill. The heat energy of the hot water plus the heat wasted in
the electricity generation eventually goes to and heats up the environment.

20 Furthermore, more greenhouse gases are emitted to the atmosphere as a

result of such heating.

In the third aspect of the cooling art, conventional sunshades are mainly

designed for the control of lift and tilt, and rolling or folding of the sunshade



The sunshades are cooled through natural ventilation, and reflection of
sunlight and emission of infrared waves back to the surroundings. Thus the
solar energy is not recovered but goes back to the environment. 5
SUMMARY OF DISCLOSURE Our invention endeavours to provide a solar
heat collector that is light 10 but durable®nough to be installed onto walls of
a building or window, or installed in place of roof so that it may be used as a

Sun%égﬁwdgmi RS UMDV NI SURIRITR Y/ O MR A ¥Rk ht.

in the colle so that the building is cooler and thus reduce energy

conguya RtiABHA &4 fendibiRaifgrola Anaiher aspaatioh oaidmeaatifthieteunlight
provide our solar heat collector with water flow means that enables water
heatad byrtiesisun g hhbharedawaeds dbaskato tohee siotechdind e piBloaes shidhsolar
fresh cool water so that the absorbed solar heat is not released or reflected
baclenendeienoirgtoeered het stoeedact todter emasptineenbe used for hot
shower or further heated to reach boiling point as 20 drinking water to save
2lectricity. In the general embodiment of our invention, it is provided a solar
heat collector comprising a first plate, a second plate, a plurality of ribs (17)
disposed between said first plate and said second plate, wherein said first

cap SRR e B ERIEET eroheral wals are provided 1o close of
the gap
Our invention endeavours to provide a solar heat collector that is light
10  but durable enough to be installed onto walls of a building or window, or
installed in place of roof so that it may be used as a sunshade in addition to
absorbing heat from the sunlight with water running in the collector so that the

building is cooler and thus reduce energy consumption on air-conditioning.

15 Another aspect of our invention is to provide our solar heat collector with
water flow means that enables water heated by the sunlight be channelled
away to be stored and replaced with fresh cool water so that the absorbed solar
heat is not released or reflected back to the environment. The stored hot water
may then be used for hot shower or further heated to reach boiling point as

20 drinking water to save electricity.

In the general embodiment of our invention, it is provided a solar heat
collector comprising a first plate, a second plate, a plurality of ribs (17)

disposed between said first plate and said second plate, wherein said first and



between the edges of said first and second plates to form a fluid-proof
enclosure. A fluid inlet and a fluid outlet to the enclosure are also provided. 5
Preferably, the solar heat collector is integrally formed to withstand

enclosure pressure of at least 1.5 atmospheres (about 150 kPa). The first
plate may be oriented to face solar ray ifftidence and which external surface
is heat- absorbing. Preferably still, the first plate's external surface is resistant

to ulga dhviphetdave. dh8BAARDRIGHR S8 aENW FeH ARt MRARERIEIaR hBFein

provided with heat-insulating material. As another preferred embodiment, the
fluidgstweater wiichvaeRalY [seAgRutadvialr said enelagede teiactbseflw et gap
and flows out of said enclosure via the fluid outlet. 15 Mounting holes (18)
maybpreksabiiideeduaaded faidnfitsntiagdsaiec aullepkaeto @ bidteing stinidtpreof
including any one of an outer wall, a roof, a window, door, building frame and
the kkelapuagorhduioréfietradceanbodiovdet, tthihintecioprsyate dlsbprowded.
portion 20 of said collector with the water flowing evenly through the
®nclosure through said gap formed between said first and second plates
separated by said ribs, wherein said water collects heat from said collector

as it flows HEIRARugHE MRV ASRInCARFRats: HIGE SHRENUR Bifistand

at are]ngﬁ seurr Orrté%rs], ?fesqlgt e%l?(it%raf%_olsng gFe%n atktlt)elftplrgéel{ﬁ%?. The first plate
embodiment, the solar heat collector may be

may be oriented to face solar ray incidence and which external surface is heat-

absorbing. Preferably still, the first plate’s external surface is resistant to ultra-

10 violet rays. The second plate’s external surface may preferably be provided

with heat-insulating material. As another preferred embodiment, the fluid is

water which supply is admitted into said enclosure via the fluid inlet and flows

out of said enclosure via the fluid outlet.

15 Mounting holes (18) may preferably be provided for mounting said
collector to a building structure including any one of an outer wall, a roof, a

window, door, building frame and the like.

In another preferred embodiment, the inlet is provided at a lower portion

20 of said collector with the water flowing evenly through the enclosure through
said gap formed between said first and second plates separated by said ribs,
wherein said water collects heat from said collector as it flows therethrough,

and wherein said water flows out of the fluid outlet at an upper portion of said

collector.



configured to be installed on an inclined structure, including a gable roof,
wherein the fluid inlet is provided at a lower portion of said collector and the
5 fluid outlet is provided at an upper portion of said collector. One preferred
configuration of the ribs is to dispose them to extend horizontally in parallel
and alternately from an opposing verticat&ide walls to form a serpentine fluid
flow pathway through the enclosure, wherein said fluid 10 flows in via an inlet
provided at a lower portion of the collector and flows out via an outlet
provided at an upper portion of the collector. Yet another preferred

configuratipn i taadikeriptereifnpeesbhemede, exterdixerisallydndeasalishy be
leaving gap between the rib ends and the horizontal 15 walls to form

comeoofiguost antdigassadied atrihanrimelirdsiwhrreunréhangondpcaizgatig roof,
passage leads to the outlet, while the lower horizontal passages leads to the
inletwhetesetiondwenndelinseprtovidag: aventioar agticaliof stisotallbetar 2ad the
collectors may be provided, each in vertically elongated enclosures wherein

achugIRatet is RWGSERIAM EPRETPRI P ESRWSP RN connected to a

common fluid supply conduit and a fluid outlet at an upper portion connected
to a common fluid discharge conduit. Preferably, the plurality of solar heat

collectors gye hanged fim,anorzontaly sidable mechanismn ghe manacr, g
of -8- vertical b S, W ich Ho%zontally sliding posE'lons AneProtation a ong
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form a serpentine fluid flow pathway through the enclosure, wherein said fluid
10 flows in via an inlet provided at a lower portion of the collector and flows out via

an outlet provided at an upper portion of the collector.

Yet another preferred configuration of the ribs is to disposed them to

extend vertically in parallel leaving gap between the rib ends and the horizontal

15 walls to form common horizontal passages at the rib ends wherein the upper
horizontal passage leads to the outlet, while the lower horizontal passages

leads to the inlet.

In a second embodiment of our invention, a plurality of solar heat

20 collectors may be provided, each in vertically elongated enclosures wherein
each collector is provided with a fluid inlet at a lower portion connected to a
common fluid supply conduit and a fluid outlet at an upper portion connected to

a common fluid discharge conduit. Preferably, the plurality of solar heat

collectors are hanged from a horizontally slidable mechanism in the manner of



In one preferred embodiment, the plurality of solar heat collectors may 5
each be provided as horizontal elongated enclosures arranged as a series of
parallel slats in the manner of horizontal blinds wherein each collector is
provided a fluid inlet at a lower portion connected to a fluid outlet of the
adjacent slat below, and a fluid outlet at @h upper portion connected to a fluid
inlet of the adjacent slat above. Preferably the slats are hung in a vertically 10

windiggi¢all BRERANFTIANIRSIESIR DRFGNRS I8 QNGRS 8AGhy the

slat along its horizontal axis, which mechanisms are adjustable by a user. In

one feepfectnd eanadliseBtothiechsyirerind &laigjasasrlippsibieein the manner
of Venetian blinds and wherein the slats are hung in a vertically 15

collapsible mechanism and include a mechanism for adjusting tilt of each slat
along its horizontal axis. The foregoing embodiments may be used as water-
cooled surishertiz feefartedldimg etinsotethtcidiatitney spleroheat cotecios! raay
roof, a window, door, building frame and the like. 20 BRIEF DESCRIPTION
OF TR DRARWYNES ahBgsieydat RloBaaRe MO WEsR T4 88 AvAgkies of

reference to the accompanying drawings or figures, and the detailed _
des@FpR Aol naueinghdialriah Qe it BRIBEURREALSaIgCtor is

descieap DRI Saples L lustton B iy GIGHERA B
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adjacent slat below, and a fluid outlet at an upper portion connected to a fluid
inlet of the adjacent slat above. Preferably the slats are hung in a vertically
10 winding roll mechanism and include a mechanism for adjusting tilt of each slat

along its horizontal axis, which mechanisms are adjustable by a user.

In one preferred embodiment, the horizontal slats are collapsible in the

manner of Venetian blinds and wherein the slats are hung in a vertically

15 collapsible mechanism and include a mechanism for adjusting tilt of each slat
along its horizontal axis. The foregoing embodiments may be used as water-
cooled sunshade for a building structure including any one of an outer wall, a

roof, a window, door, building frame and the like.

20

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be better understood with reference to the

accompanying drawings or figures, and the detailed description that follows



5 heated water collection system of this invention; FIGURE 2 is a sectional
view of one embodiment of the inner structure of a water-cooled sunshade
shown with parallel flow passages; 10 FIGURE 3 is a sectional view of a
second embodiment of the inner structure of a water-cooled sunshade with a
serpentine flow passage; FIGURE 4 illus®ates one embodiment of the
sunshade in the form of a roll-up vertical sunblind assembly for window

appleatipRrer MRYEE 23 dlRtrales,BarHRS mbodireRitdne suRshaffiiAg

front elevation view in the form of a foldable sunshade with horizontal strips

suitaixiemine ybrdRutanpitaipnind 20 FIGURE 5b illustrates the
embodiment of FIGURE 5a in side elevation view. -10- DETAILED

DESCRIPTION OF PREFERRED EMBODIMENTS As a general overview of
the functional sunshade cum heat collection and storage system which
comprisesfdGiURdal e atsehitenadic RMGUIREEW shitiwsvataceréadsanghade cum
schematic layout view thereof. Accordingly, the invention comprises a

Rvatdreainsl iR &P HREICOIIRIP ¢1fhis AYeh#Pthe solar radiation, a water

tank (2) to recover and store both the water and heat energy, conduits (3, 9,
10, 11, 43) and valves (4, 5, 6, 7), 10 including water level ball valve (50) in

the water %&Eg colr%tr%l Vg%tc%rofrlm%YVview of one embodiment of the inner

structure of a water-cooled sunshade shown with parallel flow passages;

10 FIGURE 3 is a sectional view of a second embodiment of the inner

structure of a water-cooled sunshade with a serpentine flow passage;

FIGURE 4 illustrates one embodiment of the sunshade in the form of

a roll-up vertical sunblind assembly for window application;

15
FIGURE 5a illustrates another embodiment of the sunshade in front
elevation view in the form of a foldable sunshade with horizontal strips suitable
for window application; and
20 FIGURE 5b illustrates the embodiment of FIGURE 5a in side elevation

view.



and circulate the cool and hot water to and from the water tank (2).
Temperature sensors (13, 12) may be provided linked to a control unit (not
shown) which may be preset by the manufacturer or set by the user to

operate a circulation pump (8) controlling water flow from the water tank (2)

to the inlet 15 of the solar heat collector¥@). As shown in FIGURE 2, the

solar heat collector (1) generally comprises a thin rectangular block in the
shapg-9ia WingmseieTRb BRVRERE RREH BMAGISIAEREYNShade or as
large as a piece of roofing sheet, depending on 20 design application. A fluid
inlet (19) is generally provided at the lower portion of the solar heat collector
and a fluid outlet (16) is provided at the upper portion. In the general
embodimeAs, thgauded heaireelecibii{é )fofciomaventsimadorypriskesan tiodiection
plate (101) and a second plate (102) wherein a plurality of ribs -11- (17) is
disparestbeagresystam firbiql comnideseeonhao|20DE al @@l €Thas, firsEIRE 1 shows
second plates are arranged in parallel to each other with a narrow gap
FherdiheleipiEt . SobemréErdpYRicview3hareobrovided to close off the gap
between the edges of said first and second plates to form a fluid-proof
enclosure. At least a 5 fluid inlet (19) and a fluid outlet (16) is provided to said
enclosure. The éomporﬁents such as the plates, ribs and Rerip

. ‘Accordingly, the inveption comprises a.water- e r?grrarﬁlevféllf.ag%IIector
forming the enc agre Gfe prePerablg/ OREIB VAT G RE ErdEETE:

inte@gltgrwtﬂg%g%ﬁ‘éo%%, %@%P‘tﬁd“@{%ﬂ&h%c%%?%‘ﬁ'&e&&e both the

pressure, or about 15 It should be noted’by a skilled person that
any guitable, uid SoanBRYsednduits (3, 9, 10, 11, 43) and valves (4, 5, 6, 7),

10 including water level ball valve (50) in the water tank (2) to control water flow
and circulate the cool and hot water to and from the water tank (2).
Temperature sensors (13, 12) may be provided linked to a control unit (not
shown) which may be preset by the manufacturer or set by the user to operate
a circulation pump (8) controlling water flow from the water tank (2) to the inlet

15 of the solar heat collector (1).

As shown in FIGURE 2, the solar heat collector (1) generally comprises

a thin rectangular block in the shape of a window pane, or it may be as small as

a slat of a sunshade or as large as a piece of roofing sheet, depending on

20 design application. A fluid inlet (19) is generally provided at the lower portion of

the solar heat collector and a fluid outlet (16) is provided at the upper portion.

In the general embodiment, the solar heat collector (1) of our invention

comprises a first plate (101) and a second plate (102) wherein a plurality of ribs



in the fluid circulation system as shown schematically in FIG. 1. However, for
the obvious reasons of abundance and cost, water is probably the preferred
fluid and the present specification will refer to the application of water as an
exemplary fluid used in the present invention. 15 The first plate (101) is
preferably oriented to face solar ray inciddnce and which external surface is
heat-absorbing. As such, due to the long hours that it may be subjected to

solayiyira-yieldiMdeein Mt 19 ihahe bl Heoyhale SReRIHG ghd

sunlight (including UV and infrared wavelengths), it is 20 preferable that it is

madg:ebmagieried that isremisthit patdVepeineadhceoistingt, athasafefagdherein
material would be material inert to the fluid such as stainless steel sheet,

alunbetweeshaadrigltasalorgdis s aregiesidd doatohadsdeesiin thd/ gatabiisedn the
-12- Depending on the design of the solar heat collector, the materials used

to cedgeacftvrictctrapand seconthelaleldotéorema thidfluiocbfeegclnaee, At least a
properties, the first plate (101) may be transparent or opaque depending on
whelitish SoRlr Bt b Bellass et dekds myaneadater eridyahedrdteplatthe
5 (101) and conducted to the water flowing in the solar heat collector. With

the fRPBRABALY BHS) BRiEM AIXGHaBS AN RAT RO PAYARS JBTAH NG fiiglosure

secopd paje’s (102) eiernal sufare would fage lhe jnsds of 2. buldng of,
living Space. Accordingly, the Second plate’s eéxternal surface may

about one and a half of the atmospheric pressure, or about 150 kPa.

10 It should be noted by a skilled person that any suitable fluid may be used
in the fluid circulation system as shown schematically in FIG. 1. However, for
the obvious reasons of abundance and cost, water is probably the preferred
fluid and the present specification will refer to the application of water as an
exemplary fluid used in the present invention.

15

The first plate (101) is preferably oriented to face solar ray incidence and
which external surface is heat-absorbing. As such, due to the long hours that it
may be subjected to solar ultra-violet (UV) rays in addition to the heat from the
whole spectrum of sunlight (including UV and infrared wavelengths), it is

20 preferable that it is made of material that is resistant to UV aging. Accordingly,
the preferred material would be material inert to the fluid such as stainless steel
sheet, aluminium sheet, glass or polymeric material that has been UV-

stabilised.



10 preferably be provided with a layer of heat-insulating material so that the
heat transmitted by radiation into the living space from the solar heat
collector is minimised. Preferably still, the inner surface of the second plate
(102) may be provided with a light-blocking layer so that the living space
may be shaded from the sun's light in addition to its heat. 15 The solar heat
collector may have a fluid inlet (19) provided at a lower part of the collector

(1) and oupRlERNRIVHIEE FelignupPelPipiHES CAlRIHT (e AhiBIfals used

manner, the water may be supplied to the collector (1) via the inlet (19) so

thatithecloneaipartref therspdastes ivfillesd upotvery and 2hgradualle.g. water,

throughout the enclosure space of the collector formed from the gap
betvpeepethied)retd 1f04) plades éb@)dnia ) eolates sapatade b psqiles dé@endildy on
When exposed to sunlight, the water absorbs heat from the collector as it
flowwhietbeghalae kel dsueehsf dvswbled Heacityiiyctoe (Watey ambyiie fifvpiate
out of the fluid outlet at an upper portion of said collector (1). This
Qrrafigdmand Gendiiedirteearpiohdaving dafaedr!a ethreliestPhn inclined
structure, such 5 as a gable roof, i.e. the fluid inlet (19) is provided at a lower
portion of the collector (1) and the fluid outlet (16) is provided at an upper

o 3k ) G SRS B i B o
bu”q.isﬂg,frm@ese%gndtrkﬂate’s (102) external surface would face the inside of a
building or living space. Accordingly, the second plate’s external surface may
10 preferably be provided with a layer of heat-insulating material so that the heat
transmitted by radiation into the living space from the solar heat collector is
minimised. Preferably still, the inner surface of the second plate (102) may be
provided with a light-blocking layer so that the living space may be shaded from

the sun’s light in addition to its heat.

15

The solar heat collector may have a fluid inlet (19) provided at a lower
part of the collector (1) and outlet (16) provided at the upper part of the
collector (1). In this manner, the water may be supplied to the collector (1) via
the inlet (19) so that the lower part of the collector is filled up evenly and

20 gradually throughout the enclosure space of the collector formed from the gap

between the first (101) and second (102) plates separated by ribs (17).



collector (1) may preferably be provided with mounting holes (18) such as
that shown in FIG. 2. With such holes, the solar heat collector (1) may be
fastened to the desired structure with bolt-and-nut and like means. 15 With
reference to FIGURE 3, the solar heat collector (1) of our invention may be
configured in such manner that the watet#ows through the enclosure space
of the collector is a longer pathway so that each part of the water is in

contact Wi%ﬁ%ﬂrgwgédjw%ﬁﬁﬁlﬁ‘?t{?{e(%@n@o’%&%%‘se{mQpﬁmﬁmé)f:gﬂ@chor as

solar heat collector (1) is to have a plurality of ribs (17) disposed to exten

20 hprigaatel b i hatal s asslirdtermatebo s mean @mpesing yemcahsigatwaltsvs
to form a serpentine fluid flow pathway through the enclosure. The water, as
in poevisfukeeflixdutients aitouyp er pa taom iofeta(d Yopecuid €t) aThikoareangement
portion of the collector (1) and flows out via an outlet (16) provided at an
uppér pptioadlst erencotiesttnelnakistee ipensiades areraffoinatioatigiiracione tisgch
heat conducted to -14- and absorbed by the water is more efficient due to
Incrédse SacErafeaf thdritde ethel DatePaevinell & iddruaie RN Of the

available for ahsorption while within the enclosure before it flows out from
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interccoqlréré?ctfﬁwith one another so that the collectors may have a common
inletpipe &1 supplying incoming water to each of the inlet (23a) of the

respective collectors as shown in FIGURE 4. Water outlets (22) may be
provided at the upper portion of each of the collector. Each of the outlets

(23b) For ease of installing or mounting the solar heat collector (1) onto a
10  building structure such as roof, wall or window, door, building frame, etc., the
collector (1) may preferably be provided with mounting holes (18) such as that
shown in FIG. 2. With such holes, the solar heat collector (1) may be fastened

to the desired structure with bolt-and-nut and like means.

15 With reference to FIGURE 3, the solar heat collector (1) of our invention
may be configured in such manner that the water flows through the enclosure
space of the collector is a longer pathway so that each part of the water is in
contact with more parts of the collector (1). One such embodiment of the solar
heat collector (1) is to have a plurality of ribs (17) disposed to extend

20 horizontally in parallel and alternately from an opposing vertical side walls to
form a serpentine fluid flow pathway through the enclosure. The water, as in
previous embodiments, flows in via an inlet (19) provided at a lower portion of
the collector (1) and flows out via an outlet (16) provided at an upper portion of

the collector. In this serpentine water flow configuration, the heat conducted to



10 may then join with a common outlet pipe (22). In one embodiment, the
plurality of solar heat collectors may be provided as vertically elongated
enclosures and are arranged horizontally in series in the manner of vertical
blinds. Each of the collectors may be installed to hang from 15 a horizontally
slidable mechanism which horizontal slididg positions may be actuated by an
endless chain be rotated by pulling a chain to rotate a wheel. The vertical

louvie Aclinp By by MeNIpNR Y Mgwnefcriing atashed daLAc At Srea of

collectors so that their angle of turning along the respective axes of the

collegiomBiayybe adjkstehacrendiiglici e the sesend e kadipssrbibe while
plurality of solar heat collectors may be provided as vertically elongated

encleihite he2dhcosLiechafvan gdib s nzo faiythe cette16)the manner of
vertical blinds. Each of the collectors (24) may be inlayed to a horizontal
hollow bar (26) with a long wedge(s) (30). The horizontal -15- bar (26) may

be rotated by pulling a chain (28) to rotate a wheel (27). The common outlet
%22) is confle XEERIRYidef tHBEoHRIW bARRP 6T edaresutBRY2Pe tifanged o be

co-axis with the hollow bar (26). The vertical blind can be rolled-up when the
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respective collectors as shown in FIGURE 4. Water outlets (22) may be

provided at the upper portion of each of the collector. Each of the outlets (23b)

10  may then join with a common outlet pipe (22).

In one embodiment, the plurality of solar heat collectors may be provided
as vertically elongated enclosures and are arranged horizontally in series in the
manner of vertical blinds. Each of the collectors may be installed to hang from

15 a horizontally slidable mechanism which horizontal sliding positions may be
actuated by an endless chain be rotated by pulling a chain to rotate a wheel.
The vertical louvre action may be achieved by having a string attached to each
of the collectors so that their angle of turning along the respective axes of the
collector may be adjusted accordingly.

20

In the second embodiment, the plurality of solar heat collectors may be
provided as vertically elongated enclosures (24) and are arranged horizontally
in series in the manner of vertical blinds. Each of the collectors (24) may be

inlayed to a horizontal hollow bar (26) with a long wedge(s) (30). The horizontal



arranged as a series of parallel slats (31) in the manner of horizontal or
Venetian blinds as shown in FIGURE 5. Each of the collectors may be 10
provided with a fluid inlet (32) at a lower edge portion and an outlet (34) at an
upper edge portion corresponding to the lower edge portion of an adjacent
slat above or below. A connector pipe (32a) may be provided to connect the
outlet (34) of one slat to the inlet (32) of the adjacent slat so that a water flow

Is egtabhged SeualhoRed By ddn df At Alah o8Pt TetaRCh WHEE B The

may be narrow enough as a solar heat collector to allow only one rib (33)

whiciy peiBhts dfietwagrisocddpnesam praientddnbipvothar @oy ﬁﬁﬁhbaﬁhlet (29)

again before exiting via outlet (34) to enter the next slat immediately above

it. Detyae ihchin g @o-tpaswidith thiethelklat bao(2ahamenetib2 ®83)caapdeoclled-up
provided as long as a serpentine flow is established and preferably the water
flowveristhe tvetsathereimd oflisehatgesito facilitate ease of interconnecting

the outlet (34) and inlet (32) of adjacent slats. The slats (31) may be hung in

2 vertically winding or retractable roll -16- mechanism wherein a pair of

strings or cables (38) may be retractable to pull up the slats. It m cz]ralso

include a dﬁbéﬂ%@ﬁ?(@@?‘?&?%ﬁ&‘n@tm@rﬁ\%%ﬁel‘?%%a&&ﬂﬁ'&%rﬁ 2GEgrding

axis Botp m%%ggﬂlsv%?c re a tz(a_jbl(?I ¥, user a}s n conventl (r)]glljr\/enetlarb
bllné% °GheE arrangement W c‘# AoWs the°diars eifjle up anoe?OI
in aﬁ%&?g%&f&?'@Psséh&aB@Bngﬂa“Efétéo(%&fiviﬂetﬂe manner of horizontal or
Venetian blinds as shown in FIGURE 5. Each of the collectors may be
10 provided with a fluid inlet (32) at a lower edge portion and an outlet (34) at an
upper edge portion corresponding to the lower edge portion of an adjacent slat
above or below. A connector pipe (32a) may be provided to connect the outlet
(34) of one slat to the inlet (32) of the adjacent slat so that a water flow is
established serially and upwardly from slat to slat.
15
Each of the slats may be narrow enough as a solar heat collector to
allow only one rib (33) which permits the water to flow from one end to the
other end and back again before exiting via outlet (34) to enter the next slat
immediately above it. Depending on the width of the slat, more than one rib
20 (33) may be provided as long as a serpentine flow is established and preferably
the water flow ends at the same end of the slats to facilitate ease of

interconnecting the outlet (34) and inlet (32) of adjacent slats.

The slats (31) may be hung in a vertically winding or retractable roll



string or cable (38a) attached to a lower edge of the slats in an alternating
manner along either side of the retractable cable (38). It will be apparent for a
skilled person that, with the above-described 10 plurality of solar heat
collectors configurations, they may be used as a sunshade for or on a
building structure such as an outer wall,-#8of, window, door, building frame
and the like instead of a single large piece of solar heat collector in place of

thesg QWIHRGSIHERISS: pair BrgrmpuiBiechgledn@syathay BangadQubiaR pull

the window, the solar heat collector must be thin, light and strong.
Accopinglyiads| OV TRESEEILEE YIS ki $n dtRch Bent(Ey ) on inaLBt iickines e &th slat
materials may be used. The solar heat collector is therefore quite thin having
a vedijplayges raba zofinsairfaxie. arBathvere sraluims 28r & erdjuslishpp lisatonséneas in
solar heat collector (1) may preferably be provided as an integrated cavity
alunsisnivenial Mewetiby dkndsio®oe atiiengmeaingieichnalogys. theeslats to be
exemplary solar heat collector (1) is made of two sheets of galvanized plates
§1019L&|@g>)l Yo rried frdgedh &y &ifhoaRLIr negitaEsyle] ATRNGERIABL- IFRT PTQyYide a
which comprises Né?;%trimethox silyl) propyl)- ethylenodiamina, _
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It will be apparent for a skilled person that, with the above-described
10 plurality of solar heat collectors configurations, they may be used as a
sunshade for or on a building structure such as an outer wall, roof, window,
door, building frame and the like instead of a single large piece of solar heat

collector in place of these building structures.

15 To be mounted on the wall or hanged outside the window, the solar heat
collector must be thin, light and strong. Accordingly, a low-pressure system is
used so that minimum thickness of materials may be used. The solar heat
collector is therefore quite thin having a very large ratio of surface area over
volume.

20

For wall application, the solar heat collector (1) may preferably be
provided as an integrated cavity aluminium plate made by extrusion or other
forming technology. The exemplary solar heat collector (1) is made of two

sheets of galvanized plates (101, 102) bonded together with “liquid nail” (17)



5 lower part of the sunshade may be provided as shown in FIG. 2. A plurality
of the interconnected solar heat collectors which are made of aluminium may
be arranged or configured to form a facade for the aesthetically covering or
blocking sunlight from the building wall while serving as solar heat collector
and sunshade. 10 For tent or shelter application, a roll-up water-cooled
sunshade configured from the solar heat collector (1) is preferred.

Plagicpagied alumidyim Sheehdn Prefprshir the-(EoRkirieiccR)syl)  propyl)-

fibre-reinforced plastic sheet is preferred for the rear plate. Aluminium can

resigimiengaighaitecinbaumistiriane9r NOwa et plastigreatinawalsoearkiese)]

the convenient heat- sealing. A roll-up assembly of the sunshade or solar
heataoliegtoe tigansyt atiésd dldxeppsseiges] d s shooreith&h®. dn-trickiadtw middle
application, roll-up vertical sunblinds and collapsible 20 Venetian sunshade
are peefeheizdoislinipertoassadeavingingsthenveidjcatipssorgkghndeanigrardand
wind to pass through. Alternatively, transparent or translucent material may
be Usugtbam G SHNGHELS PB3Y BereRHARE R SRAMI Edtadnedy mulRty of

solar heat collector (1). -18- In an exemplary embodiment of the vertical

sunBRRAMEIE QNG SR folEHAhBIRIGh 8 Safisshtalygaym may be
aluminium and a whale sheet o Iplasti(i,film Tl?e t\/\ﬁo sheeths are eat-sealed
arranged._or, conigur f?efto gfn acade for the aesthetically” covering or
to form passage pattern illustrate
blocking sunlight from the building wall while serving as solar heat collector and
sunshade.
10
For tent or shelter application, a roll-up water-cooled sunshade
configured from the solar heat collector (1) is preferred. Plastic-coated
aluminium sheet is preferred for the front plate and fibre-reinforced plastic
sheet is preferred for the rear plate. Aluminium can resist ultraviolet effect
15 much longer. The rear plastic coating also enables the convenient heat-

sealing. A roll-up assembly of the sunshade or solar heat collector (1) may

also be provided as shown in FIG. 4.

For window application, roll-up vertical sunblinds and collapsible

20 Venetian sunshade are preferred. It is important to have gaps among strips for
light beams and wind to pass through. Alternatively, transparent or translucent
material may be used to enable sunlight to pass through water medium

contained in the solar heat collector (1).



in Fig. 4. Vertical narrow gaps between adjacent strips are formed by cutting
5 off. A PVC pocket for thermo sensor may be attached by heat-sealing on
the rare side near the common outlet prior to heat-sealing to the aluminium
foil. The efficiency in cooling and the efficiency in heat absorbing in a solar
heat collector are inter-related paramete#®-To increase the efficiency, the 10
temperature of the solar heat collector is kept low by transferring its heat to

the water fiQuing.1aaRBiR QNRBNAIS RLNIENS JuiISICMRNINMIZENSFRAERR! is

surface area between the absorber and the cooling water so that the heat is

trangigfredripihe Wik théde srpistiencRassibiguMRMIRE W@ LI SRIERYE: of
the heated water from the solar heat collector and replace it with cool water

15 quieckly,fmciThs toolsivedes ienhdae sapletie folar peesatage! ipat@ns nilaytrated
have their respective outlets (16) connected to a common outlet pipe (11)
whidh Higivéery eréchbaastbweagepsobetweenvatiacank Ripasashdovmet igcuatting-
The water tank (2) may initially be empty 20 and is gradually filled with hot
JvatéffironPiffe BERIHTOIRLINSISIFE1E2) Aihbe Hetanaest moReH=edlagfunthe
collectors are channelled to the common outlet pipe (11). Fresh, cool ta
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each of the solar heat collectors. -19- Preferably, temperature sensors (13)
such as a thermocouple is provided to monitor the temperature of the hot

water 'eavmtgﬁiéfé\%g;ﬁ‘ﬁg%%‘ﬂﬂ‘acé% e RIBREH 3G SBE MG Y 2 Wbrar

example, arranged to provi
heat collector are inter-related parameters. To increase the efficiency, the

10 temperature of the solar heat collector is kept low by transferring its heat to the
water flowing therein. One way to achieve this is to maximize the contact
surface area between the absorber and the cooling water so that the heat is
transferred to the water to the maximum possible. Another way is to remove
the heated water from the solar heat collector and replace it with cool water

15 quickly, such as cool water from the tap.

The solar heat collectors may have their respective outlets (16)

connected to a common outlet pipe (11) which delivers the heated water to a

hot water tank (2) as shown in FIG. 1. The water tank (2) may initially be empty

20 and is gradually filled with hot water from the common outlet pipe (11) as the
hot water from the solar heat collectors are channelled to the common outlet

pipe (11). Fresh, cool tap water may then be channelled via a common inlet

pipe (10) to inlets (19) of each of the solar heat collectors.



electronic signal to a controller unit which operates a circulation pump (8)
which 5 operation may be determined upon signal being received to indicate
a particular temperature value is attained, thereby pumping in fresh cool
water and/or open valve (6) to allow water to flow into the common supply or
inlet pipe (10). Additional temperature séBsor (12) may be provided to jointly
control a circulation pump (8) together with temperature sensor (13) so that

the 10 circglafanag W?é%ré%t‘?{%‘ér(ﬁ@” é@ﬁﬁ?@rg%?t calRctas andie s irnkis

only occurs when the out perature of the collector is higher than that of

the wairid@nt fPoaiRiessd sernidsdiaereranbimriesindbengh&@Mar heat
cooling when the weather changes. This includes monitoring the

tempelatuoe. of hatempeatenidovdangoin{o3 pndipy foo@xaatele flawimgedtofrovide
tank (2). 15 The preset surplus feature may be explains as follows. The water
templacitoricaignalidoteone i aher tamk udible dpakasesl Bthiscdaloaratume £8)mdich
outlet of the collector is equal to that of the tank bottom, circulation by
Zon PEEBIPRIINRY 10PR) P HRIAERGE ARAB WAIBR! HRRIRY SICFRIXATY tRe MAESE @
20 the tank when cooler water (c_ompared to the average temperature in the
tankjIEGHIRS dGRMETRHER YaLIRabiAUAREH tHeteRYHBHARIRY K} frRSBUiRA! oyater
the gnoélf(e)(r:tor‘ies only slight hiﬁ;h\sr ittind'{ca s that the enenrﬁx obtaina]ble
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open vatve. ater to flow intq the conmmon, su or inlet
front circuidRieh ¥R ziana e%’émperatures will be"equalized ve%) oon
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a circulation pump (8) together with temperature sensor (13) so that the
10 circulation of water between the solar heat collector and the water tank only
occurs when the outlet temperature of the collector is higher than that of the
water tank for a preset surplus to prevent the water in the tank from cooling
when the weather changes. This includes monitoring the temperature of warm

water flowing into, and/or cool water flowing out of, tank (2).

15

The preset surplus feature may be explains as follows. The water
temperature at the bottom of the tank is the lowest. If the temperature at the
outlet of the collector is equal to that of the tank bottom, circulation by
convection will no longer further heat the water. However, mixing the water in
20 the tank when cooler water (compared to the average temperature in the tank)
is introduced is not desirable. When the temperatures at the outlet of the
collector is only slightly higher, it indicates that the energy obtainable from
circulation is limited and the temperatures will be equalized very soon after

circulation, which will lead to too frequent switching on-and-off of the pump. It



is also a waste of power. A preset surplus can solve this problem so that the
pump is switched on at a preset surplus or flow of amount of water. It is
known that, the higher the temperature differential the faster heat is 5
conducted or transferred from a hotter region to a cooler region. After the
water tank (2) is full, the coolest water n@&r the bottom of the tank is
withdrawn from the tank and circulated to the solar heat collector to achieve

maxuTu|es SHEISRCY YR aRSHEUR ARHLY BRI LN W ABBR M AS tHERThe

the solar heat collector is discharged through the discharging pipe to just

beloyythe id Qwiaies SuH g ier@sevanipiuB omiauxsigaMmiBhriher orater water at
the lower layer of the tank. If the reservoir of warm water in the tank (2) is to

be withdrawn to be used for some other purposes, for warm water shower, a
second outlet (43) 15 may be provided at just below the water level of the
tank so that srkpelhe Weainidst higher ibevitipavaiuaadifieiential o faisted e is
the cooler water at the bottom of the tank (2). It will be appreciated that a

hunfisEidgeing apdlansfes@ath&@reaielast roedulindertiRR magioe adsede

modularly, modified, reconfigured, or alternatively adapted according to the
reqUiRIEHBK datialile BRERNES SrAEE e B LR A ifientapk Sl ilayn
on the safne generalrancenlePAlUes and working pripcinies ofie presentn
invention. -21-"These variations and alternative empodiments may be used In
efficiency of heat absorption and transfer. The warmed water from the solar
heat collector is discharged through the discharging pipe to just below the
10 water surface to prevent it from mixing with the cooler water at the lower layer

of the tank.

If the reservoir of warm water in the tank (2) is to be withdrawn to be

used for some other purposes, for warm water shower, a second outlet (43)

15 may be provided at just below the water level of the tank so that only the
warmest water is withdrawn and which is not mixed with the cooler water at the

bottom of the tank (2).

It will be appreciated that a number of the above-described features of

20 our invention may be adopted modularly, modified, reconfigured, or
alternatively adapted according to the required heat exchange efficiency or
demands by users which are still based on the same general concept, features

and working principles of the present invention.



substitution of the aforesaid parts, components, materials, steps or processes
as alternative configurations or embodiments not specifically described

herein but which may still be used to effectively work the concept and

working principles 5 of this invention. Accordingly, they are not to be
considered as departures from the pres@ht invention but shall be considered
as falling within the letter and scope of the following claims. -22- CLAIMS 1.

A solar heghegllecigrisanrrising -fdifRiRiates AbRRSRAd RIglE: 5@ used in
plurality of ribs (17) disposed between said first plate and said second plate;
whesaiisgaigotr o anel sREE5E PIgies acerapaigrs imparalle! MRk Bhtesses
with a narrow gap therein between; 10 and wherein peripheral walls are
prowadedlttorcioge obhtivgigajpimetwesnboderetyenof spadificstlgriksedosd herein
plates to form a fluid-proof enclosure; at least a fluid inlet to said enclosure;
and butiwisaktnaafiustliceleses saieffepivesuneri 12 .canssipi-dnshvodilegtprinciples
according to Claim 1 which is integrally formed to withstand enclosure
PreHuhisdneenEgs: 1srdpsphdiey BB Gl iBbkPaysiteredAardepartures from

collector according to Claim 1 wherein the first plate is
the present invention but shall be considered as falling within the letter and scope

of the following claims.



oriented to face solar ray incidence and which external surface is heat- 20
absorbing. 4. A solar heat collector according to Claim 1 wherein the first
plate's external surface is resistant to ultra-violet rays. -23- 5. A solar heat
collector according to Claim 1 wherein the second plate's external surface is
provided with heat-insulating material. 62&-solar heat collector according to
Claim 1 wherein the fluid is water 5 which supply is admitted into said
encleguiigeia the fluid inlet and flows out of said enclosure via the fluid
outlet. 7. A'solar heat collector according to Claim 1 wherein mounting holes
(18) are provided for mounting said collector to a building structure including
any 10 one of an outer wall, a roof, a window, door, building frame and the
like.18. A salaolheataotetitetacmongiigitg Claim 6 wherein the inlet is
provided at a lower portion of said collector with the water flowing evenly
through the fesighhatgie through said gap formed between said first and
second plates 15 separated by said ribs, wherein said water collects heat
JronT said GoReeraateflows therethrough, and wherein said water flows out
of the fluid outlet at an upper portion of said collector. 9. A solar heat

colléctor aBddHIMEY 18! ERntle hERREAbREINSREIFE M58 SIRIEARY TRdRfAgnd

aga I(%er_oof, wherein the fluid inlet is provided at a lower portion of said
colléttorand the fluid outlet is provided at an upper portion of

wherein said first and second plates are arranged in parallel to each other with
a narrow gap therein between,;

10 and wherein peripheral walls are provided to close off the gap between
the edges of said first and second plates to form a fluid-proof enclosure;
- at least a fluid inlet to said enclosure; and

- at least a fluid outlet to said enclosure.

15 2 A solar heat collector according to Claim 1 which is integrally formed to

withstand enclosure pressure of at least 1.5 atmospheres (about 150 kPa).

3. A solar heat collector according to Claim 1 wherein the first plate is
oriented to face solar ray incidence and which external surface is heat-

20 absorbing.

4. A solar heat collector according to Claim 1 wherein the first plate’s

external surface is resistant to ultra-violet rays.



said collector. -24- 10. A solar heat collector according to Claim 1 wherein the
plurality of ribs are disposed to extend horizontally in parallel and alternately
from an opposing vertical side walls to form a serpentine fluid flow pathway
through the enclosure, wherein said fluid flows in via an inlet provided at a
lower portion of 5 the collector and flowsZut via an outlet provided at an
upper portion of the collector. 11. A solar heat collector according to Claim 1

whegein thg QLRI AT SR 6P SSBRSIRY 18 SMERcVARIGEY MPIEUFl plate's

leaving gap between the rib ends 10 and the horizontal walls to form

comenentpzaa RAFSIRR Jithdskx-andsawigraiidhg upper horizontal

passage leads to the outlet, and the lower horizontal passages leads to the
inlet. 12. A solar heat collector according to Claim 1 wherein the plurality of
ribs 15 are disposed to extend horizontally or vertically in parallel wherein

the plates Apgelphdedtwalecnd absosdimontal £faom Hexitsieemdteriflbilus water
enabling the collector to be rolled up. 13. A plurality of solar heat collectors,
%acWBWHﬁ@WéSai\ﬂ}Tﬁﬁ%dd[ﬁw'ﬁF—e@G“ﬁ%% ViarthalilyigidMghasy flows out of
enclosures wherein each collector is provided with a fluid inlet at a lower

portRHOMHERER Y ANeMHIA G iRld supply conduit and a fluid outlet at an

upper portion connected to a common fluid discharge conduit. -25-

7. A solar heat collector according to Claim 1 wherein mounting holes (18)
are provided for mounting said collector to a building structure including any

10 one of an outer wall, a roof, a window, door, building frame and the like.

8. A solar heat collector according to Claim 6 wherein the inlet is provided
at a lower portion of said collector with the water flowing evenly through the
enclosure through said gap formed between said first and second plates
15 separated by said ribs, wherein said water collects heat from said collector as it
flows therethrough, and wherein said water flows out of the fluid outlet at an

upper portion of said collector.

9. A solar heat collector according to Claim 6 installed on an inclined
20  structure, including a gable roof, wherein the fluid inlet is provided at a lower
portion of said collector and the fluid outlet is provided at an upper portion of

said collector.



14. A plurality of solar heat collectors according to Claim 13 hanging from a
horizontally slidable mechanism in the manner of vertical blinds, which
horizontally sliding positions and rotation along the respective vertical axes of
the collectors is adjustable by a user. 5 15. A plurality of solar heat collectors,
each according to any one Claim 1 - 11;24-horizontal elongated enclosures
arranged as a series of parallel slats in the manner of horizontal blinds

whejgin each qalletel i IRKOMFSER Y et RinAIANMREBRIIRE FRIARGISH ribs

to a fluid outlet of the adjacent slat below, and a fluid 10 outlet at an upper
portige axpasetethtedciidithbnigs mhiarngirarat shat akorateGrdbhd alyoing
solar heat collectors according to Claim 15 wherein the slats are hung in a
vertioatligavirsilileg walllsnech&mesmaarsdipehtite afimechiams patorad)dstong tiltthe
of each slats along its horizontal axis, which mechanisms are 15 adjustable
by eenssure, whsigulisaiof Bolthflbwaticoliacorisiet coodidgd@Gldpwansportion of
wherein the horizontal slats are collapsible in the manner of Venetian blinds
and i &RIacPreadidans MuhyiR aveulelIpreyitassidlemerRaniBaTtEOf the
include a 20 mechanism for adjusting tilt of each slat along its horizontal
axis?‘i'@cﬁ?blurality of solar heat collectors according to any one of Claims 12

- 17 used as water-cooled sunshade for a building structure including any

one of an outer wall, a roof, a window, door, building frame and the like.

11. A solar heat collector according to Claim 1 wherein the plurality of ribs
are disposed to extend vertically in parallel leaving gap between the rib ends
10 and the horizontal walls to form common horizontal passages at the rib ends
wherein the upper horizontal passage leads to the outlet, and the lower

horizontal passages leads to the inlet.

12. A solar heat collector according to Claim 1 wherein the plurality of ribs
15 are disposed to extend horizontally or vertically in parallel wherein the plates,
peripheral walls and ribs are made from flexible material thus enabling the

collector to be rolled up.

13. A plurality of solar heat collectors, each according to any one Claims 1 -
20 12, in vertically elongated enclosures wherein each collector is provided with a
fluid inlet at a lower portion connected to a common fluid supply conduit and a

fluid outlet at an upper portion connected to a common fluid discharge conduit.
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14. A plurality of solar heat collectors according to Claim 13 hanging from a
horizontally slidable mechanism in the manner of vertical blinds, which
horizontally sliding positions and rotation along the respective vertical axes of

the collectors is adjustable by a user.

15. A plurality of solar heat collectors, each according to any one Claim 1 -
11, in horizontal elongated enclosures arranged as a series of parallel slats in
the manner of horizontal blinds wherein each collector is provided a fluid inlet at
a lower portion connected to a fluid outlet of the adjacent slat below, and a fluid

outlet at an upper portion connected to a fluid inlet of the adjacent slat above.

16. A plurality of solar heat collectors according to Claim 15 wherein the
slats are hung in a vertically winding roll mechanism and include a mechanism
for adjusting tilt of each slats along its horizontal axis, which mechanisms are

adjustable by a user.

17. A plurality of solar heat collectors according to Claim 15 wherein the
horizontal slats are collapsible in the manner of Venetian blinds and wherein
the slats are hung in a vertically collapsible mechanism and include a

mechanism for adjusting tilt of each slat along its horizontal axis.

18. A plurality of solar heat collectors according to any one of Claims 12 - 17
used as water-cooled sunshade for a building structure including any one of an

outer wall, a roof, a window, door, building frame and the like.





