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ducts 1n which air 1s circulated receives 1n the air ducts
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film. Some water 1n the air ducts 1s vaporized and the
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turbine (62) or another type of energy conversion device.
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(54) Title: SOLAR ROOF COLLECTOR

(57) Abstract

A solar roof collector (20) comprising a plate collector (72) whith a plurality of transparent conduits to channel a thin film
of water from an insulated reservoir (58) in order to increase the temperature of water therein as a result of heat absorption in the
plate collector (72). An evaporative chiller (74) including transparent air ducts in which air is circulated receives in the air ducts |
pre-heated water from the insulated reservoir (58), distributed therein preferably under the form of a thin film. Some water in the
air ducts is vaporized and the vapour saturated air is passed through a vortex condensor (68), precipitating water which generates
thermal energy. The thermal energy may be used to drive a gas turbine (62) or another type of energy conversion device.
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SOLAR ROOF COLLECTOR

TECHNICAL FIELD

—___‘_—_w#

The present invention relates to the general field of
energy production and, more particularly, to a solar rooz
5 collector for converting solar energy into mechanical

energy. The invention also extends to a solar collector

for use in a solar roof construction.

BACKGROUND ART

Solar energy 1is «considered by many to be an
10 attractive alternative toO conventional energy generating

techniques which utilize fossil or nuclear fuels. Solar
energy 1is abundant, environmentally safe, renewable and

freely avallable everywhere. For these reasons,

considerable efforts and ressources have been devoted Dy

15 the past to the development of highly efficlient systems to

convert gsolar enerqy into electrical, thermal or

mechanical energy that 18 more convenlent to use.

Generally speaking, solar conversion systems may be
classified in two general categories., JSystems that belong

°0 to the first category utilize some type of heat collector,

exposed to the radiation from the sun and channeling a
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working fluid which absorbs heat and may then be used to
drive a turbine/electrical generator groﬁp. In order to
enhance the heat collection, the sun radiation may b.e
focused on the working £fluid channel by ‘means of
reflecting or refracting devices. Systems of this type
may reach a relatively high degree of efficlency, however
they require some type of expenéive and.complex trécking
device to maintain the optical focussing system at an

optimal angle with respect to."the sun.

The second catedory “of solar convertors i1ncludes

various types of photocell devices which convert directly

the sun radiation into electric power. These systems do

not have the reqguired efficiency for a wide spread
commercial use and thelr applications are Yyet véry

limited.

DISCLOSURE OF INVENTION

An object of the present invention 1is a solar rootf

collector for use on a bullding structure, having higher

efficiency than conventional solar roof conversion

devices.
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another object of the dinvention 1s a solar roof

collector with good light transmissilve characteristics to

allow sunlight to entex the bullding.

aAnother object of the invention i1s a solar heat
5 collector with provisions to generate directly electrical

power.,

A further object of the invention 1is an improved
solar focusing collector for use with a solar roof system,

.having gelective light reflecting or refracting

10 characteristics.

In one -aspect, the invention provides a solar roof

system including a two-stage collectoxr which allows to

convert a working fluid having a temperature which 1s not
sufficiently high to operate a conventional energy

15 conversion device, such as a gas turbine or a piston

device, into a higher temperature working £luid that can
directly drive a conventional energy conversion systemn.
The two-stage collector is transparent or translucent to

visible 1light to allow the visible 1light to penetrate

20 within the building structure on which the solar roof
system 1s mounted. The first stage comprises a plate
collector partly based on the concept of a s8olar collector

described in applicant‘s canadian patent number 1,150,586
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jgsued on July 26, 1983, including a light transmissive

conduit in which is flowed a working fluid, such as water,

?. to cool the conduit and also to absorb heat from the sun

radiation passing through the condult.

53 5 The second étage recelives the working fluid warmed at
’, the f£irst stage and through an evaporation-condenéation
7 process, generates a hotter working £luid which éan be
3 ‘used to drive an energy cqni{ersion device to produce

3 mechanical enerdgy. More p_a"‘rticularly, the second stage
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o causes rapld vaporization of a certain quantity of working
i | fluid, thereby extracting heat from the working fluid
'l which is equal to the latent heat of vaporization. The
ﬁ% return working fluid is therefore colder than the ilnlet

20 working fluid. The vapour containing alr passes through

a condensation device, such as a vortex precipltator that
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Tt will be appreciated that a certain energy input is

provided to the working fluid at the second stage of the
collector as a result of the flow of working.fluid through

a light transmissive ducting exposed to sunlight.

Preferably, the solar roof system further includes a
high grade heat collection system which 1s genérally
transparent to light in the visible and in the infra-red
range of the spectrum, positioned above the two-stage
collector. The high grade collector includes a focusing
system to direct non-visible short wave radiation, such as

ultra-violet rays toward one OX more conduits that channel
a working f£luid. As a result of the heat transfer, the

working fluid 1s super~heated and may be used to drive an

energy conversion device.

Preferably, the solar roof system also includes a

+thermal mass that can be used to store low grade heat from

the plate collector, that can be supplied when needed to

‘the evaporative chiller. In its simplest <form, the

rhermal mass may be a reservoir for the working f£fluiad,
having good insulation characteristics. Advantageously,

reject heat from the turbine operated by the evaporative

chiller collector may be dissipated in this thermal mass

to reduce energy losses of the system.
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The high grade and the two-stage collectors may be

used to supply power, such as electrlcity, to the various
power operated components of the system, such as pumps,
blowexs, etcC. When the power input exceeds the power

5 output of the system, the energy excedent may be stored in

batteries, mechanical devices, etc. or supplied to the

v o=,

utility grid.

. ‘.d
5

-,I

The solar roof collector, according to the invention,
is expected to have a relatively high efficiency which can

10 contribute to significantly reduce the heating and cooling

costs of the building on which the solar roof collector i1is

installed. During the winter and the summer, the high
grade collector provides electrical energy to assist in
heating or cooling the building, therefore reducing the

15 required energy input to the heating and to the cooling

systems. During the summer, the two-stage collector will
cool the roof structure by absorbing heat, to produce in

turn, useable energy in addition to reducing the thermal
load to the cooling system of the building by preventing
20 heat to enter the building. The light transmissivity is
another desirable feature of the solar roof system,

allowing to reduce lighting costs.

In a preferred embodiment, the solar roof collector

'is supplemented with a replaceable foam insulation system
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of the type described in applicant’s Canadian patent

1,179,821 issued on December 27, 1984.

Tn another aspect, the invention provides a solar

focussing collector including a conduit channeling a
5 working £luid, and a focussing structure to direct

ralatively short wavelength radiation, s8such as ﬁltra-
violet radiation toward the condult £for heating the
‘working fluid therein. The focussing structure 1is
substantially transparent to radiation in the visible
10 range of the spectrum, whereby the focussling structure may

he used in the construction of a solar roof collector

witaout preventing sunlight to enter the building.

In a preferred embodiment, the focussing structure

comprises a thin reflective film arranged to create a
15 plurality of parallel reflective cavities. In each cavity

is mounted a vacuum tube collector that channels a working

fluid. The thin film may either be supported on a rilgid
structure or only suspended at spaced apart locations, 1its
final shape being obtained as a result of an alr pressure

20 differential created on either side of the film.

In a variant, a refraction technique may be used to
focus the ultra-violet light toward. the conduit channellng

working £luid. Recently developed micro-embossing
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technigues of films may be used to construct a'refractive

£11lm. Other types of lenses may be used as well 1in order
to concentrate the ultra-violet rays toward the condult

which channels the working fluid.

5 Tn another aspect, the invention provides a hybrid
solar collector, preferably used in combination with a

4

solar radiation focqéging device, to produce heated
working fluid and electrical powver. The hybrid solar
collector includes an evacuated light transmissive

10 envelope in which is mounted a conduit to channel heat

absorbing working £lulid that may be supplied to an

appropriate enerqgy conversion device to produce mechanical
energy, when it has been sufficiently heated by solar
radiation concentrated on the condult. One or more
15 photocells are mounted 1in the envelope and thermally
coﬁpled to the conduilt. The cells generate directly
eiectrical pover. Tt will be appreciated that the heat
absorbing working fluid fulfills a dual role. Firstly, it
collects heat which can then be transformed into some

20 other type of energy. Secondly, it cools the photocells

and prevents them to overheat.

In summary; the invention relates to a solar

focussing collector, comprising:
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- a conduit to channel a heat absorbing wofki;d
fluid;
- ultra-violet focussing means coupled to the conduit
for directing solar ultra-violet radiation toward the

5 conduit, the focussing means being substantially

transparent to visible and infra-red solar radiation.

The invention also extends to a solar roof collector,

comprising:

- a high grade collector, including:

10 a) a conduit to channel a heat absorbilng working

fluld;

b} an ultra-violet focusgsging means coupled to

t+he conduit for directing ultra-violet radiation toward
the conduit, the focussing means being substantially

15 transparent to infra-red and visible radiation;

¢c) a first energy converter means in a £luld

communication with the conduit to produce mechanical

energy as a result of flow of heated working £luid

therethrough;

20 - a low grade collector, comprising:

a) an insulated reservolr for storing a light

transmissive working £luid;

bh) a plate collector, including:
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i) a conduit means mounted under the high
grade collector, the conduit means transmitting visible
radiation;

1) means to flow working fluid from the
insulated reservoir through the conduit means and back to
the insulated reservoir to increase the temperature of

working fluiq in the insulated reservoir as a result of

heat absorption Dby working’ﬁluid flowing in the conduit

mears;
c) an evaporaglve chiller, including:
1) an air duct transmitting visible
radlation; .
1i1) means to create an air flow through the
alr duct;

111) means to flow working fluid f£rom the
insulated reservoir through the air duct and back to the
insulated reservolir to cause vaporization of working £fluid
in the alr duct;

11ii) condensing means in fluid

communication with the air duct for receiving vapour

containing air, said condensing means precipitating
working fluid to produce heat;

d) a second energy. converter means thermally
coupled tc the condensing means for producing mechanical
energy as a result of thermal energy receilved from the

condensing means.
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The invention also comprehends a solar roof

collector, comprising:
- an lnsulated reservolr for storing a 1light

transmissive working fluid;
> -~ a plate collector including a conduit means
.transmitting visible radiation;

- means to flow working f£fluid from the insulated

reservoir through the conduit means and back to the

insulated reservoir to increase the teémperature of working

10 fluid therein as a result of heat absorption by working

fluid flowing in the conduit means;

- an air duct adjacent the condult means, the ailr

duct transmitting visible radiation;
-~ means to create an ailr flow through the air duct:
15 - means to flow working fluid from the insulated

reservolr through the air duct and back to the insulated

reservoir'to cause vaporization of working fluid in the

alr duct:
- condensing means in £luld communication with the
20 air duct for receiving vapour <containing air, the
condensing means precipitating working fluid to produce
heat: and
~ an energy converter means thermally coupled to the
condensing means for producing mechanical energy from heat

25 received from the condensing means.
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Furthermore, the invention also comprises a hybrid

solar collector, comprising:

- an evacuated light transmissive envelqpe;

- a conduit mounted in the envelope to channel heat
absorbing working fluid;

- a photocell mounted in the envelope and thermally

coupled to the condult.

BRIEF DESCRIPTION OF THE DRAWINGS

- Figure 1 1is a perspective view of a solar roof
collector, according to the present 1invention, sonme

elements being omitted for clarity;

- Figure 2 is a detailed isometric view lllustrating

one embodiment of a vacuum tube for locating at the focal

location of a high grade solar collector, according to the

1nvention;

- Figure 3 is a front elevational view of a canopy
system module for use with the solar roof collector,

according to the invention;
- Figure 4 1is a block diagram illustrating the

operation of the solar roof system according to the

invention;
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- Figure 5 18 a schematic‘view illustrating tﬁe alr '

flow path in the evaporator chiller of the solar roof

system depicted in Figure 4; .and

- Figure 6. 1s a cross-sectional front elevation

through a high-grade collector according to a variant.

MODES FOR CARRYING OUT THE INVENTION

Referring now to the drawings, Frigure 1 l1llustrates
a bullding structure having columns 10 extending from

foundations 12 and supporting roof grid beams 14. Beam

sectiong 16 extend upwardly from the grid beams 14 and run

for the length of the bullding. On the top of each beam

section 16 i1s a gutter 18.

A solar roof system 20 i1s supported on the beam

sections 16. The solar roof system 20 may be adapted to

"roof supporting structures other than the one shown in

Figure 1. The solar roof system 20 includes a solar high

grade collector 22, which is a focussing collector located

above a low grade collector 24.

The high grade collector 22 comprises a reflector

assembly 26 utilizing a plurality of dgenerally parallel

reflectors 28 which are supported on the beam sections 16
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by appropriate support structures 30. The reflectors 28

are made of a relatively 1light thin £i1lm, therefore

massive supporting structures are not required. The
reflectors 28 focus ultra-violet rays from the sun on a
5 foecal location 'where vacuum tube collectors 32 are
pogsitioned, and allow visible and infra-red radiation to
pass therethrough. It 1is preferred that the ;:urved
surface of the reflectgfsﬁzs be on a north to south axis
so that as the sun sw:i.ngs from east to west, 1t 1is
10 relatively perpendicuiar'to the optical axis of the curved

surface of the reflectors 28 during peak midday insolation

periods.,

Referrin'; to Figure 2, a vacuum tube collector 32
comprises a clear outside tube 34 having a vacuum therein.

15 Tt has a black radiation absorbing center tube 36 to
channel working £fluids therethrough and flanges 38
extending at both sides to assist in collecting heat to

transmit to the center tube 36 and also to position the
tube 36 in the approximate center of the outside tube 34.

20 Photocells 41 are mounted on the flanges 38 on each side
of the center tube 36 thus the radiant energy from the sun
is absorbed not only by the liquid or vapour passing in

the center tube 36, but also transformed into electric

energy by the photocells 41. It will also be appreciated
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that working £luid cools the photocells 41 and prevent

them to overheat.

In a variant not shown in the drawlings, the outside

tube 34 may be provided with a rotatabie shield having a

5 reflective surface on its exterilor. This reflective
shield can be rotated to block radiation from reachiﬁg the
collector should the flow of working flﬁid be cut off, and
therefore to cause the vacuum tube collector to overheat.
Tn another variant, the vacuum tube collector 32 may be

10 made moveable so that it can be placed out of the focal

location thus, i1t is not heated in the same way as when

the ‘rays of the sun are focused directly on 1it.

Referring now to Figures 1 and 3, Dbeneath the high
grade solar collector 22 is a canopy system 40 which forms
15 part of the low grade collector 24. The canopy system 40

comprises adjacent hollow sleeves 42 arranged in a zig zag

fashion. Figure 3 shows a module formed by a pair of
adjacent sleeves 42. Each sleeve 42 1s constituted by a
pair of slanted top and bottom transparent membranes 44
20 and lateral walls 46. Within each sleeve 42 is provided
a longitudinally extending working fluid distribution
conduit 48, mounted at the high end of the sleeve 42. The
conduit 48 creates a thin £ilm of working £fluid, such as

water, flowing on the lower membrane 44 and belng
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collected in a gutter 50 at the low end of the sleeve 42.
This type of canopy system 1s described in the earller

referenced Canadian patent 1,150,586. If desired, the

canopy system may be equipped with a foam generator 52 of
the type described in the earlier referenced Canadian
patent 1,179,821, to £ill the hollow sleeves 42 with
removeable foam to insulate the canopy system 40

temporarily, such as dunihg the night.

«/

‘a
o’

Between the canopy system 40 and the reflectors 28

are created parallel air ducts 54 which form part of a low
pressure evaporative chiller, a component of the low grade

collectoxr 24. The evaporative chiller, whose structure
will be described in more details later, includes working
fluld distribution condults 56 which create a thin film of
working fluid, such as water, flowing on the top membranes

44 of the canopy system 40 and is collected in the gutters

18. The air flow 1in the ducts 54 creates a negative
pressure in thee ducts resulting in a pressure

differential on either side of the thin £ilm reflectors 20

and may be used to give the reflectors their final shape.

With this arrangement, the thin reflective £ilm needs to

be supported only on a few points above the canopy system

40.

" w— —— ah
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Beneath the floor of the building which supports the

roof system 20 1s a thermal mass under the form of an

insulated water reservolir 58. FYor example, the reservoir

58 may include a water-proof lining surrounding a gravel

5 or a water flooded rock bed. The thermal mass 58 1s
preferably within the footing system of the building. In

one embodiment, the thermal mass may extend beyond the

building or in another embodiment, it may consist of a
deep ground well. The thermal mass 58 provides storage of

10 heat so that heat produced during the day can be utilized
at night and at colder periods. In addltion, the thermal
mass 58 may be partitiéned to contain gquantities of

working fluid at different temperatures.

The operation and structure of a solar energy roof

15 system, according to the 1lnvention, and utlilizing the

construction shown in Figure 1, is depicted in Figure 4.

" The high grade collector 22 receives working fluld such as

water from a pump 60, whereby the water flows through the
vacuum tube collectors 32, heats the water up to
20 temperétures of 200°C or more, where the liquid vaporizes
and the vapour is used to drive a gas turbine 62 of known

construction before returning to a condensor 64 which 1is

part of a heat exchanger 66 contalning a vortex

precipitator system 68 and a boliler 70. In the condensor
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64, the vapour condensates to a liquid which 1is then

pumped again through the vacuum tube collectors 32.

The low grade collector 24 may be divided in two main
components, namely a plate collecter 72 and an evaporative
chiller 74. The plate collector 72 comprises the canopy

gystem 40, which receives water from the thermal mass 58,
elevated to the conduits-48'of the canopy system 40 by a

nump 76 and channeled back to the thermal mass 58 through
the gutters 50, The circulation o0f water through the

plate collector 72 causes the water to warm, whereby the

section of the thermal mass which suppllies water will see

its temperature gradually 1lncrease.

The evaporative chiller 74 1includes an air nioving
device such as a blower or compressor 78 which causes a
forced convection of ailr in the duct-like cavities 54 in
crogs~current to a water flow provided over the top of the
canopy system 58 from the thermal mass 58. This water
flow consists of a thin f£i1lm £flow from the peak of the
canopy system from the conduits 56 and 1t is returned to
the thermal mass 58 from the gutters 18. The flow of air
to the chiller device causes the rapld vaporization of
some of this water, thereby extracting heat from the

chiller water flow equal to the latent heat of

vaporization. The return water 1s therefore colder and is
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is

returned to the section of the thermal mass 58 which

- 19 -

being currently chilled. This section of the thermal mass

will become relatively cold. When 1ts temperature 1is

depressed to a certain limit, say SOOF, the chillexr water

supply will be switched to a warmer section of the thermal

mass. The heat in these warmer sections is the result of

solar thermal heat acguired and stored when these sections

have previously been used as a healt storage Ifor the plate

collector 72.

Figure 5 illustrates schematically the arrangement of
the ducts 54 and the vortex precipitator system 68. The
vapour saturated air stream moves through the compressor
78 into a first vortex condensor 68a, of a type known in
the art, where a sudden pressure drop occurs. The
pressure drop together with a reversing flow vortex actilon
causes the water vapour to precipitate and to separate

from the air stream. The alr stream enters the adjoining
chiller duct and as it is now dry it is used as a sﬁpply
of air into this adjoining chiller duct. This dry air
then converts 1in the reverse direction Dback along the

length of the roof system to become saturated once more

hefore entering a similar air mover vortex precipitator
68b at the opposite end of the roof. Thus, the alr stream
enters again the first mentioned chilller duct. It 1is

preferred to combine each vortex condensor with a
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compressor 78 into a single unit, as shown schematically

in Figure b.

Referring back to Figure 4, the vortex precipitator

system 68 generates a significant quantity of water and
5 heat, being the heat of condensation. The precipitate 1is
cooled and returned to the thermal mass 58. The héat ls
delivered to the heat exchanger €66 thermally coupled to
the boiler 70 of an efficient closed cycle gas turbine
power generator'system. The boiler 70 for the gas turbine
10 80 extracts heat from the vortex precipitator system 68

and the condensor 64, and the condensor element 82 of this

closed cycle gas turbine power generator system delivers
the rejection heat to the thermal mass 58. A pump 84 1is
used to circulate the working fluid from the condenser 82

15 to the boiller 70.

The configuration of this system 1s very efficilent

because it is "regenerative” that 1s to say the rejected

condenser heat is recovered in the thermal mass 58 and can

be extracted again by the chiller device 74.

20 The turbine 62 1is mechanically coupled to the
compressor 78 which in turn drives, through a mechanical

connection, an electrical generator 86. The turbine 80 is

also méchanically coupled in a driving relationship to the

SUBSTITUTE SHEET
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generator 86. It may also be envisaged to couple both
turbines solely to the generator 86 which will drive the

compressor 78 by the 1ntermediary of an electric motor.

The power. output of generator 86, driven by the
turbine 62 and/or turbine 80, less the energy consumed to

drive <the compressor 78 1s used to charge a battery

storage {(or any other suitable form of electrical energy

storage). Any non-electric storage system providing fast
chargling and efficient reconversion and durable:
charge/discharge capabllities can also be emploved. If
the output is not stored it may be consumed directly

and/or s0ld lnto the utility grid.

A variant of the high~grade collector i1s8 shown 1in

Figure 6. The collector uses refractive cavities 28’

instead of reflectors. The cavities 28’ of the high grade
collector may be made of glass, fabric, silicone, plastic

or a laminated composition which 1s transparent, thus

admitting light and 1infra-red rays therethrough. The

optical system for focusing the ultra-violet light from
the sun regardless of its position in the sky is provided
within the sheet of the refractor. The focusing is done
by a thin optical element using total internal refraction

so that at least part of the direct beam radiation energy

SUBSTITUTE SHEET
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from the sun, regardless of whexe it is in the éky, 1s

focused on the vacuum tube 32.

The refractors 20° may be built by embossing on the

suitable thin sheet to support a micro-prismatic or

5 holographic structure to obtain the desired refraction

characteristics. The details of the manufacturing of the
refractors are not deemed to be necessary here since

micro-prigmatic emboésing 1s known in the art and it does

not form part of»ﬁhis invention.
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CLAIMS:

1. A solar roof collector, comprising:

- an 1nsulated reservoilir (58) for storing
a light transmissive working fluid;

- a plate collector (72) 1including a
conault-means (48) transmitting visible radiation:

-~ means (76) to flow working fluid from
sald 1nsulated reservoir (58) through said conduit
means (48), (50) and back to said insulatedi
reservolr (58) to increase the temperature of working
fluid therein as a result of heat absorption by
working fluid flowing 1n said conduit means (48),
(50); characterized 1n that

- an air duct (34) 1s provided adjacent
said conduit means (48), (50), said air duct (54)
transmitting visible radiation;

- means (78) to <create an air flow
through said air duct (54);

- means (56), (1l8) to flow working fluid
from said insulated reservoir (58) through said air
duct (54) and back to said insulated reservoir (58)

to cause vaporization of working fluid in said air
duct (54);

- condensing means (64) in fluid com-
munication with said air duct (54) for receiving
vapour c¢ontaining alir, salid condensing means (64)

precipitating working fluid to produce heat; and

- an energy converter means (70), (80)
thermally coupled to said condensing means (64) for
producing mechanical energy from heat received from

sald condensing means (64).
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2 . A solar roof «collector as defined 1in
claim 1, wherein saild condensing means is a vortex

precipitator (68).

3. A solar roof collector, as defined 1in
claim 1, wherein said energy converter means (66) is
in a driving relationship with said means (86), (78)

Lo Create an air flow through said air duct.

-y )

4 . A solar roof <collector as defined in
claim 1, wherein said conduit means (48) includes a
plurality of hollow sleeves (42) arranged side%
by-side, each hollow sleeve (42) having top and
pottom slanted walls (44) which transmit visible
light.

5. A solar roof collector comprising the

combination of

- a high grade collector (22), including:

a) a conduilt (36) to channel a heat
apsorbing working fluid;

b) an ultra-violet focussing means (28),
(28') coupled to said conduit (36) for directing
ultra-violet radiation toward said conduit (36), said
focussing means being substantially transparent to
infra-red and visible radiation:

c) a first energy converter means (62) in
a fluid communication with said conduit (36) to
produce mechanical energy as a result of flow of
neated working fluid therethrough:

| = a low grade collector (24), comprising:

&) an 1nsulated reservoir (58) for storing

& light transmissive working fluid characterized in

that a plate collector (72) includes:

SUASTITUTE SHER



CA 02076043 1998-04-16

A4 (47 05,03 %2

1) a conduit means (48) mounted under
sald high grade <collector (22), sald conduit
means (48) transmitting visible radiation:

11) means (76) to flow working fluid
from said insulated reservoir (58) through said con-
duit means (48) and back to said insulated reser-
voir (58) to increase the temperature of working
fluid in said insulated reservoir (58) as a result of
heat absorption by working fluid flowing in said
condult means:

b) an evaporative chiller (74), including:

1) an alr duct (54) transmittin%
visible radiation;

11) means (78) to create an air flow
through said air duct;

iii) means (56), (18) to flow working
fluid from said insulated reservoir (58) through said
alir duct (54) and back to sald 1nsulated
reservolr (58) to cause vaporization of working f£luid
ln said air duct (54);

1111) condensing 'means (68) in fluid
communication with said air duct (54) for receiving
vapour containing air, sald condensing means (64)
precipitating working fluid to produce heat:

c) a second energy converter means (68),
(70) thermally coupled to said condensing means (64)
for producing mechanical energy as a result of ther-

mal energy received from said condensing means.

6. A solar roof collector as .defined in

claim >, wherein said ultra-violet focussing means 1is
a reflector (28),(28"').

7. A solar roof collector as defined 1in
claim 6, wherein said reflector (28),(28"') comprises

a thin reflective film.

Siig
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3. A solar roof collector as defined 1in
claim 5, wherein saild ultra-violet focussing
means (28),(28') 1is a refracting structure (28') di-

recting ultra-violet radiation toward a focal
location, said conduit (36) beilng positioned at said

focal location.

9. A solar roof collector as defined 1in
claim 5; wherein said condult (36) is mounted in a

substantially transparent evacuated envelope (34).

10. A solar roof collector as defined ing
claim 9, wherein said conduit (36) has a black

radiation absorbing coating.

11. A solar roof <collector as defined 1in
claim 5, wherein said high grade collector (22)
includes a gas turbine (62) 1n a fluid path with said

conduit, downstream of said conduit.

12. A solar roof collector as defined 1in
claim 11, wherein said high grade collector (22)
includes a condensor (64) 1n a fluid path with said

gas turbine (62), downstream of said gas turbine.

13. A solar roof collector as defined 1in
claim 12, wherein sald high grade collector (22)
includes a pump (60) in a fluid path containing said
conduit (36), saxld gas turbine (62) and sald

condensor (64).

14. A solar roof collector as defined 1in
claim 11,  wherein said gas turbine (62) 1is 1in a
driving relationship with said means (78) to create

an air flow through said air duct (54).

Q‘ 2 -
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15. A solar roof collector as defined 1in
claim 5, whereln salid condensing means 1s a vortex

precipitator (68).

16. A solar roof <collector as defined in
claim 5, wherein said second energy converter means
includes a closed loop fluid path comprising a
boiler (70) thermally coupled to said condensing
means (68), and a gas turbine (80) downstream of said
boller (70).

17. A solar roof <collector as defined in%
claim 16, wherein said closed 1loop fluid path

includes a pump (84).

18. A solar roof collector as defined 1in
claim 16, whereiln sald closed 1loop fluid path 1is
thermally coupled to said insulated reservoir (58) to

transfer heat thereto.

19. A solar roof collector as defined in
claim 5, further comprising an electrical gener-
ator (86) coupled to an energy converter

means (68), (70).

20. A solar roof collector as defined 1in
claim 5, further comprising an electrical gener-

ator (86) coupled to said first and second energy

converter means (62),((78),(70),(80).
21. A solar roof collector as defined 1in
claim 5, wherein said air duct (54) 1i1is located

between said ultra-violet focussing means (28) and

sald conduit means (48).

NERAPE A Tt !'i“?’E :\AQ'*' .
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22. A solar roof collector as defined 1in
claim 5, comprilsing a plurality of elongated
ultra-violet reflectors (28) extending generally

parallel to one another and defining respective
reflective cavities; a pailir of vertically spaced
apart membranes (44) extending under said reflective
cavities, and working fluid distribution means (48)

between said membranes.

“‘

23. A solar roof collector as defined 1in
claim 22, <comprising a plurality of air ducts (54)
between said membranes (44) and said reflective!

cavities (28).

24 . A solar roof collector as defined 1in
claim 5, comprising:

- a plurality of elongated ultra-violet
focussing means (28) arranged side-by-side;

- a condult (36) assocliated with each of
said ultra-violet focussing means to channel heat
absorbing working fluid:

- a plurality of hollow sleeves (42)
arranged silde-by-side under said plurality of
elongated ultra-violet focussing means (28), each of
sald hollow sleeves (42) transmitting visible light
and comprising top and bottom slanted and vertically
spaced apart walls (44), the respective top and
bottom walls (44) of adjacent hollow sleeves (42)
being oriented at an angle relatively to one another;

- working fluid distribution. means (48)
to flow working fluid in each hollow sleeve;

- said evaporative chiller (74) including
a plurality of air ducts (54) defined between said

hollow sleeves (42) and said plurality of elongated

ultra-violet focussing means (28).
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