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(57) Abrege(suite)/Abstract(continued):

Insulated core 2 Is provided on an opposite second extremity of the radiation conductor 8, 9 Iin order to be heated by the solar
radiation released from the radiation conductor and temporarily storing the heat. For this purpose, the core Is provided with an
Insulated casing 4, virtually completely enveloping the core, which insulated casing 4 comprises a layer of porous ceramic material.
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(57) Abstract: A solar collector 1 for the tem-
porary storage of heat from solar radiation
comprising a radiation conductor 8, 9 for con-
ducting the solar radiation, and lens means 7
for concentrating solar radiation onto a first
extremity of the radiation conductor. A
thermally- insulated core 2 1s provided on an
opposite second extremity of the radiation
conductor 8, 9 in order to be heated by the sol-
ar radiation released from the radiation con-
ductor and temporarily storing the heat. For
this purpose, the core i1s provided with an insu-
lated casing 4, virtually completely enveloping
the core, which insulated casing 4 comprises a
layer of porous ceramic material.
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Solar Collector

The present invention relates to a solar collector tor the temporary storage of heat from
solar radiation at any time comprising a radiation conductor for conducting solar radiation,
S lens means for concentrating the solar radiation onto a first extremity of the radiation
conductor, and comprising a thermally insulated core to an opposite second extremity ot
the radiation conductor the core of which 1s heated by the solar radiation emitted from the

radiation conductor and 1s capable ot storing the heat temporarily.

10 Such a solar collector 1s known from the international patent application WO 2009/002168
of the applicant. This known solar collector comprises a thermally-conducting core which
can heat up tfrom solar radiation and 1s capable of retaining this heat over a certain period.
Unlike conventional solar collectors which heat a liquid by means of lens means to make
use of 1t directly, this known solar collector makes 1t possible to generate usable energy

15 even during periods in which the quantity of solar radiation received 1s relatively low, such
as during the night. The thermally conducted core can, in fact, store a relatively large
quantity of heat and 1s thus used as an energy buffer during such periods of low solar

radiation.

20 Although the known solar collector can already be used eftectively to generate energy
continuously for longer periods, it 1s apparent that improvements can be made, 1n other

words on the return, particularly by counteracting heat loss.

The purpose of the present invention 1s thus to create a further improved solar collector ot

25 the type mentioned above.

In order to achieve the intended aim, a solar collector of the type mentioned in the
preamble 1n accordance with the present invention i1s characterised in that the core 1s
provided with an msulated casing virtually entirely enveloping the core, which insulated
30 casing comprises a layer of porous ceramic material. The mmvention 1s based on the
understanding that, in spite of the inherent insulation problem, a core with as high as
possible a thermal capacity leads to the best results. Due to the high temperatures which
can be achieved with a core with a high thermal capacity, it 1s highly significant that the

insulation used 1s resistant to such temperatures. A layer of porous ceramic material 1s
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particularly well-suited as insulation to provide no or hardly any heat loss even at the
highest temperatures. To counteract a leakage of heat as much as possible, the layer 1s
provided 1 an insulated casing that virtually completely envelops the core anyway.
Although such an insulated casing with ceramic material 1s not particularly lightweight, it
1S apparent that in particular with regard to the scale of relatively large solar collectors it 1s
less inconvenient than expected. The energy loss by controlling the solar collector with
increased weight does not atfect the return by such a good insulation of a core with high

thermal capacity.

Given that every gap or weak point in the insulation layer increases the risk of a heat
leakage, the solar collector in accordance with the mvention in a preterential embodiment
1S characterised by the layer of ceramic material being virtually seamless. In this way, the
layer of ceramic material can be moulded around the core 1 accordance with a further
preferential embodiment of the solar collector in accordance with the present mvention.
Such moulding of the layer of ceramic material leads to a virtually uninterrupted integral
body without seams, that has a virtually unitform insulation value over the entire surtace.

This prevents weak spots 1n the insulation as far as possible.

To capture thermal radiation well, the layer of ceramic material 1s porous. For example,
this can be done by taking a porous material or, for example, by adding a supplementary
substance to the ceramic material that 1s burnt away from the layer when heating to leave

behind a desired network of pores in the layer.

In a turther preterential embodiment, the solar collector in accordance with the mvention 1s
characterised in that the layer of ceramic material comprises a light flame-resistant
masonry product. Such a masonry product, such as retractory materials, 1s to be applied
simply 1n a desired form in a layer around the core, 1s resistant to very high temperatures

and has outstanding insulation values.

In a particular embodiment, the solar collector in accordance with the invention 1is
characterised in that around one of the side of the insulated casing away from the core 1s
provided with at least one retlector body with a radiation-retlecting side pointing towards
the core. The retlector body shall only retlect the infrared radiation escaping through the
insulated casing back to the core, which results 1in a further improvement of the isulation

value of the whole.

A further preferred embodiment of the solar collector in accordance with the mvention 1s
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characterised in that the core and insulated casing are accommodated 1n a virtually air-tight
closed housing and that means are provided for creating a virtual vacuum within the
housing around the core and insulated casing. By creating a vacuum 1n the solar collector in
all the spaces between the parts, a possible release of heat by conduction or convection heat
transfer 1s limited as much as possible. In so doing, the thermal loss 1s virtually exclusively
possible via radiation, which, however, due to the measures described above 1n accordance

with the invention, 1s counteracted as much as possible.

In a tfurther preferred embodiment, the solar collector i accordance with the present
invention 1s characterised in that the core comprises a heat-resistant, conductive material
with a relatively high thermal capacity. A further particular embodiment of the solar
collector in accordance with the present imvention has the characteristic that the core
comprises a solid block ot steel. Steel has a suitable thermal capacity tor use in the solar
collector, and has a high melting point so that it can be used as a solid block 1n spite of the
high temperature accumulating in the core. By using such a steel core, it 1s possible to heat
the core to a temperature of 1500 degrees Celsius. The solar collector in accordance with
the present mvention thus has a turther particular embodiment, however, as a characteristic
that the core stores a temperature up to a maximum of 1200 degrees Celsius. Such a
temperature of the core provides a sutficiently long energy butfer to bridge periods of less
or no solar radiation, while all the components ot the solar collector such as the radiation

conductor appear to be resistant to this temperature.

A ftfurther particular embodiment of the solar collector in accordance with the present
invention has the characteristic that the core comprises a liquid mass of aluminium.
Aluminium has an excellent thermal capacity, 1s relatively lightweight and 1s also very
conductive, so that the heat can be extracted from it very quickly to generate energy from
it. Due to the relatively low melting pomnt of aluminium, a liquid mass of aluminium 1s

necessary to achieve etticient temperatures in the core.

In a further preferential embodiment, the solar collector in accordance with the present
invention 18 characterised in that the light conductor partly comprises quartz fibre. Such a
quartz fibre 1s particularly suitable for conducting solar radiation over the length of the
fibre without any significant loss of light. In particular, the quartz fibre 1s good at
withstanding high temperatures achieved in the core of the solar collector, up to 1200
degrees Celsius. In this way, the quartz fibre 1s suitable for use close to the core ot the solar

collector.
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Although 1t 1s possible to manutfacture the radiation conductor completely trom quartz
fibre, the use ot glass fibre also provides advantages. Glass fibre 1s clearly less expensive
compared with quartz fibre and, furthermore, 1s much more flexible. As a result, glass fibre
1S better suited for use 1n a radiation conductor with bends and curves. However, at higher
temperatures, such as those which may occur in the core of the solar collector, the glass
fibre 1s atfected so that the radiation conduction 1s no longer optimum as a result. For this
reason, a further particular embodiment of the solar collector in accordance with the
present mvention 1s characterised in that the quartz fibre comprises the second extremity of
the radiation conductor and extends to outside the insulated casing, and that a glass fibre 1s
bonded with the quartz fibre and comprises the first extremity of the radiation conductor.
Only that part of the radiation conductor that must withstand the highest temperatures, in
particular the part between the core and the mnsulated casing, 1s manufactured from heat-
resistant quartz fibre, while the other part of the radiation conductor trom the insulated

casing until close to a focus of the lens means 1s made of more flexible glass fibre.

A turther preterential embodiment of the solar collector in accordance with the mvention 1s
characterised 1n that the radiation conductor i1s fastened with the second extremity to an
outer side of the core at the location of a recess in the core and under the inclusion of a
space 1n the recess to allow solar radiation emitting from the radiation conductor being
converted 1nto energy to come mto contact with the surtace ot the core. The recess in the
core creates a larger core area within the recess, by which the solar radiation being emitted
from the radiation conductor 1s mcident to remove the radiation energy in the form of heat
to the core. In a turther preferred embodiment, the solar collector in accordance with the
present invention 1s characterised in that an anti-retlection coating against the core 1s
applied into the recess. The anti-retlection coating absorbs the solar radiation emitted from
the radiation conductor and emits this as heat to the core. In this way, the solar radiation
being able to be retlected back into the radiation conductor, which would mean a loss ot

energy, 18 counteracted.

The mvention will now be explamned in more detail using an illustrative example and

associated drawing. In the drawing:

Figure 1 shows an 1llustrative example of a solar collector in accordance with the
invention 1n a side elevation of a cross section;

Figure 2 shows a perspective view of the core in a housing ot the illustrative
example of a solar collector 1n accordance with the invention as shown in
Figure 1;

Figure 3 shows a cross-section detailled view of the core 1n a housing in
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accordance with the region B as shown in Figure 1.

Incidentally, the figures are purely schematic and not drawn to scale. In fact, some of the

dimensions are shown exaggerated for the sake of clarity.

Corresponding parts are indicated with the same reference number 1n the figures where at

all possible.

The solar collector 1 shown in Figure 1 for the temporary storage ot heat from solar
radiation comprises a thermally-conducting core 2 within a cylindrical metal housing 3, as
better shown 1n Figure 2. The core 2 1n this illustrative example 1s a solid block of steel
that, 1n accordance with the present invention, can be heated to 1200 degrees Celsius. To
retain this heat for longer periods, around the core 2 an insulated casing 4 1s provided
completely enveloping the core. The insulated casing 4 comprises a layer of ceramic
material with a high insulation value. At a distance trom the insulated casing 4 1s provided
a first retlector body 5 which has one side retlecting radiation towards the core, to retlect
back radiation escaping tfrom the insulated casing back towards the core. At a distance from
the first reflector body 3 18 provided a second retlector body 6 for a further reflection ot
radiation back to the core. The housing furthermore comprises means (not shown) ot being
able to create a vacuum within the housing, so that in spaces between the retlector bodies 3,
6 and the mnsulated casing 4 a virtually complete vacuum prevails. This virtually excludes a

heat loss by convention or conduction.

The outer side of the housing remains at a temperature when using the solar collector
which virtually corresponds to that of an ambient temperature at a temperature of the core
of 1200 degrees Celsius. So there 1s a negligent quantity of heat loss to the outside
environment. The solar collector in accordance with the present invention, thus provides a
particularly thorough return, and 1s capable not only of providing energy during hours ot
sunshine, but also of creating an energy bufter from which, during periods ot less solar

radiation, continuous energy can be extracted.

For heating ot the core 2, in tront of the housing 3 a screen 7 1s placed i which lens means
are provided to concentrate solar radiation. The lens means comprise a system of lenses
placed at an equal distance apart and directed towards the sun, where 1n each case the solar
radiation incident on the lens concentrates on its own focus. However, at the focus, behind
each lens a first extremity of a radiation conductor in the form of a glass fibre 1s placed, so

that the concentrated solar radiation 1s collected in the fibre. Through the glass tibres ot
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each lens, the solar radiation 1s conducted towards the housing 3. For a maximum

collection of solar radiation, tracking means are provided to be able to follow the passage

of the sun over the day. For this purpose, the housing 3 1s situated on a rotating first frame

20 that can be turned completely within a horizontal base 21 on which the solar collector 1s

> supported, while the screen with lenses 1s fastened to a rotating second frame 30 that
rotates over a distance around the housing 3. A continuous adjustment of the lenses tfrom

one position to the next 1s realised by automatic driving of the rotating frames in response

to a signal of the tracking means. It will be apparent to a person skilled 1n the art that the

tracking means, for example, may comprise a sensor which continuously records the

10 position of the sun and passes on to processing means such as a processor, tor example,
which processing means then sends an output signal to duly provided driving means which

achieve a necessary adjustment of one ot either frames 20, 30.

As shown 1n Figure 3 1in more detail, an extremity of the glass fibre & 1s fastened by means
15 of fastening means 10 to an outer side of the housing 3. The extremity of the glass fibre 1s
thus recerved fitting onto an extremity of a quartz fibre 9, so that the solar radiation from
the glass fibre transfers into the quartz tfibre without loss of radiation. The quartz fibre 9 1s
fastened by means ot further fastening means 11 to the inner side of the housing 3. Flexible
adjustable means in the form of O-rings are provided in the leadthrough ot the housing
20 through which the radiation conductor extends to seal off the entirety. The quartz fibre 9 1s
guided trom the inner side of the housing 3 to virtually up to the core 2 where the quartz
fibre Y forms the second extremity of the radiation conductor. The second extremity of the
radiation conductor 1s fastened by means of fixing means 12 against the core 2 at the place
of a recess m the core 2. Radiation particles released from the radiation conductor thus
25 come 1nto the space 1n the recess, so that the radiation can be incident at a greater core area

and loss by retlection of radiation back to the radiation conductor 1s minimised.

Although the mvention 1s further explamned by means of merely a single illustrative
example, 1t may be clear that the invention 1s no way restricted to it. On the contrary, many
30 more variations and embodiments are possible to an average person skilled in the art within

the framework of the invention.
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Claims:
1. Solar collector tor the temporary storage of heat from solar radiation comprising

a radiation conductor tor conducting solar radiation, lens means for concentrating solar
radiation onto a first extremity of the radiation conductor, and comprising a thermally
insulated core on an opposite second extremity of the radiation conductor which core 1s
heated by the solar radiation emitted from the radiation conductor and 1s 1n a position to
store the heat temporarily, with the characteristic that the core 1s provided within an
insulated casing virtually completely enveloping the core, which 1nsulated casing

comprises a layer of porous ceramic material.

2. Solar collector 1n accordance with Claim 1, characterised in that the layer ot

ceramic material comprises a light fire-resistant layer of masonry.

3. Solar collector 1in accordance with any one of Claims 1 to 2, characterised in that

the layer of ceramic material 1s virtually seamless, 1n particular 1s moulded around the core.

4. Solar collector 1n accordance with any one or more of the preceding claims,
characterised 1n that around the insulated casing on the side away from the core, at least

one retlector body 1s provided with a retlective side pointing towards the core.

d. Solar collector 1in accordance with any one or more of the preceding claims,
characterised in that the core and insulated casing are accommodated 1n a housing enclosed
virtually air-tight and that means are provided tfor virtually creating a vacuum within the

housing around the core and insulated casing.
0. Solar collector 1 accordance with one or more of the preceding claims,
characterised 1n that the core comprises a heat-resistant, conductive material, particularly a

metal.

7. Solar collector 1n accordance with Claim 6, characterised that the core comprises

a solid block of steel.

3. Solar collector in accordance with Claim 6, characterised in that the core

comprises a liquid mass of aluminium.

9. Solar collector in accordance with any one or more of the preceding claims,
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characterised in that the core stores a temperature up to maximum 1200 degrees Celsius.

10. Solar collector 1in accordance with any one or more of the preceding claims,

characterised 1n that the light conductor comprises partly a quartz fibre.

11. Solar collector 1n accordance with Claim 10, characterised 1n that the quartz fibre
comprises the second extremity of the radiation conductor and extends to outside the
insulated casing and that a glass fibre 1s connected to the quartz fibre and comprises the

first extremity of the radiation conductor.

12. Solar collector 1n accordance with any one or more of the preceding claims,
characterised 1n that the radiation conductor 1s fastened with the second extremity to an
outside side of the core at the location of a recess in the core and under the inclusion of a
space 1n the recess to allow the solar radiation from the radiation conductor changing into

energy to come into contact with a surtace ot the core.
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