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(54) Solar collector and method for manufacture thereof

(57) The invention relates to a solar collector, com-
prising:

- a cover layer (7) to be directed toward the incident
solar radiation;

- a system of tubes (9) which is thermally coupled to
the cover layer (7) and through which heat transfer
medium, in particular liquid such as water, can flow
between a feed connection and a discharge con-
nection;

- a substantially form-stiff carrier layer (5) supporting
the tube (9) system and the cover layer (7).

The solar collector according to the invention has
the special feature that:

- the cover layer (7) consists of a weather-resistant
plastic roof-covering foil;

- the tubes (9) consist at least partially of a plastic
material welded fixedly to the cover layer (7);

- the carrier layer (5) is provided with recesses (15) in
which the tube system is accommodated.
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Description

[0001] The invention relates to a solar collector, com-
prising:

- a cover layer to be directed toward the incident
solar radiation;

- a system of tubes which is thermally coupled to the
cover layer and through which heat transfer
medium, in particular liquid such as water, can flow
between a feed connection and a discharge con-
nection;

- a substantially form-stiff carrier layer supporting the
tube system and the cover layer.

[0002] Such a solar collector is known in many
embodiments. Known solar collectors often have a rela-
tively high efficiency but, as a result of the design
requirements this entails, they have the drawback of
high cost.
[0003] It is an object of the invention to embody a solar
collector such that it can be manufactured with very sim-
ple and commercially available materials such that the
manufacture can take place with per se known simple
means and the solar collector can thereby be manufac-
tured very cheaply.
[0004] It is a further object of the invention to embody
a solar collector such that it is suitable for manufacture
not only in a factory but, if desired, also on-site. This lat-
ter embodiment can have the advantage that the collec-
tor can be easily adapted to the conditions, whereby, in
the case conditions vary slightly from working location
to working location, no delay in the work need occur.
[0005] A further advantage of manufacturing a solar
collector on-site can be that transport problems relating
to often vulnerable structures such as solar collectors
are essentially prevented. Only optionally pre-proc-
essed raw materials have to be transported.
[0006] A further advantage of a solar collector accord-
ing to the invention is that it is integrated into the roof-
covering, whereby the water-sealing layer does not
have to be drilled through for mounting of a solar collec-
tor, that less material is used for both roof-covering and
solar collector whereby there is less impact on the envi-
ronment, and that in the case no heat is absorbed from
for instance solar radiation, heat from the building on
which the roof-covering lies can be collected before it
reaches the outside air.
[0007] In respect of the above stated objectives the
invention generally provides a solar collector which has
the special feature that:

- the cover layer consists of a weather-resistant plas-
tic roof-covering foil;

- the tubes consist at least partially of a plastic mate-
rial welded fixedly to the cover layer;

- the carrier layer is provided with recesses in which
the tube system is accommodated.

[0008] The tubes of the tube system can be embodied
as known commercially obtainable tubes. An advantage
of this structure is that such tubes possess an excellent
technical medium-tightness and are relatively inexpen-
sive. The drawback of such a structure can be that both
the cover layer and the tube wall give rise to a certain
heat resistance, whereby in combination the heat trans-
fer from the outer surface of the cover layer heated by
the sun to the heat transfer medium may leave some-
thing to be desired in some conditions.

[0009] In respect of the above, the solar collector in
this specific embodiment can have the special feature
that the tubes are embodied as gutters, the free end
zones of which are welded to the cover layer. In this
embodiment the stated heat resistance consists solely
of the heat resistance formed by the cover layer,
whereby an increased efficiency is obtained.
[0010] A specific embodiment has the feature that the
cover layer consists of polyvinyl chloride (PVC) or a foil
of thermoplastic olefin (TPO) such as polyethylene
(PE), an ethane-propene copolymer (EP) or other weld-
able materials. It is noted that this material is highly suit-
able since it has very little tendency to static charging
and thus attraction of dirt.
[0011] According to a specific aspect the solar collec-
tor according to the invention can have the special fea-
ture that the cover layer consists of EPROTOP<, Gebr.
Kooij, Enschede, the Netherlands.
[0012] Alternatively, the cover layer can consist of
MECHAFOL<, Gebr. Kooij, Enschede, the Nether-
lands.
[0013] Depending on the nature of the material of the
carrier layer, an appropriate technique can be chosen
for arranging the recesses. Generally deemed very
practical is an embodiment in which the recesses are
formed in the carrier layer by milling.
[0014] An alternative embodiment has the special fea-
ture that the carrier layer with the recesses is formed by
means of a correspondingly modelled mould, for
instance by moulding, injection moulding or the like.
[0015] Different materials can be considered suitable
for manufacture of the carrier layer. A very suitable
embodiment has the feature that the carrier layer con-
sists at least partially of mineral wool, polyurethane
(PU), polystyrene (PS) or the like, optionally with a
cover layer consisting of a web of fibre material, for
instance glass fibres.
[0016] In order to optimize heat transfer a preferred
embodiment can have the special feature that the outer
surface of the cover layer possesses spectrum-selective
properties, is for instance matt black.
[0017] For a very good dimensional stability the solar
collector can have the special feature that the cover
layer comprises a reinforcement.
[0018] The tubes can consist of any suitable material.
Suitable choices include materials corresponding with
the roof-covering.
[0019] The invention further provides a method of
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manufacturing a solar collector of the above specified
type. According to the invention this method comprises
the following steps, to be performed in suitable
sequence, of:

(a) providing a cover layer consisting of a weather-
resistant plastic roof-covering foil;
(b) providing elongate structures for forming a tube
system;
(c) providing a carrier layer;
(d) welding the elongate structures fixedly to the
cover layer to form a tube system coupled insepara-
bly to this cover layer;
(e) modelling or treating the carrier layer such that it
acquires recesses into which the tube system fits;
(f) placing the cover layer with the tube system on
the carrier layer in register with the recesses.

[0020] A specific embodiment comprises the step of

(g) performing step (d) by welding the elongate
structures and the cover layer to each other over
the nominal elongate contact surfaces by means of
a welding head, for instance a hot air blowing
device, moved at a chosen speed along said con-
tact surfaces by for instance causing the welding
head, in the case of said blowing device, to blow hot
air continuously into the pinch between these con-
tact surfaces or by heating these contact surfaces
in other manner, followed by pressing thereof such
that first melting, followed by pressing, fusing and
cooling occur.

[0021] Finally, the invention provides a method of the
type stated in the foregoing paragraph, comprising the
following steps, to be performed in suitable sequence,
of:

(h) providing a tray serving as mould;
(i) placing the cover layer with tube system obtained
in step (g) into the tray such that the cover layer lies
on the bottom of the tray;
(j) filling the tray with curable, optionally foaming
plastic, for instance polyurethane (PU);
(k) closing the tray with a cover, at least when foam-
ing plastic is used;
(l) causing the plastic to cure;
(m) removing the finished solar collector.

[0022] The invention will now be elucidated with refer-
ence to the annexed drawings. Herein:

figure 1 shows a perspective view with partly cut-
away parts of a solar collector according to the
invention;
figure 2 is a schematic view of the method accord-
ing to the invention;
figure 3 is a schematic cross-section through a sec-

ond embodiment;

figure 4 is a cross-section corresponding with figure
3 through a third embodiment; and
figure 5 is a cross-section corresponding with figure
3 through a fourth embodiment.

[0023] Functionally corresponding elements are des-
ignated where possible and appropriate in the figures
with the same reference numerals.
[0024] Figure 1 shows a solar collector 1 according to
the invention. This solar collector 1 comprises a number
of panels 2, an inlet channel 3 and an outlet channel 4.
Each panel 2 comprises a carrier layer 5 with grooves
15 formed therein in which a gutter 6 is accommodated,
and a cover layer 7 arranged over these gutters. Gutters
6 are connected in liquid-tight manner to cover layer 7
along edges 8 such that channels are formed through
which heat transfer medium can flow. Each panel 2 is
connected in lengthwise direction of gutters 6 to the
adjacent panels such that the gutters of both panels lie
mutually in line and connect mutually in liquid-tight man-
ner. Cover layers 7 of adjacent panels 2 are herein
welded to each other.
[0025] On the edges of such an assembled roof-cov-
ering an inlet channel 3 and outlet channel 4 are con-
nected liquid-tightly to gutters 6. It hereby becomes
possible to allow a liquid through gutters 6, whereby the
flowing liquid can absorb and carry along heat. During
periods when the sun shines this heat comes from solar
radiation which is converted by cover layer 7, which
preferably has a matt black form, into heat which is sub-
sequently absorbed by the liquid flow. In the case of
periods without solar radiation, for instance at night or
when a layer of snow covers the roof, the liquid is
heated by heat coming from the building.
[0026] Instead of using inlet channels 3 and outlet
channels 4 it is also possible to mutually connect gutters
6 such that one long meandering gutter is effectively
formed.
[0027] Figure 2 shows schematically a method of
manufacturing a solar collector according to the inven-
tion. In accordance with this method there results a
panel 2 as is applied in the roof-covering of figure 1.
[0028] According to the method a number of tubes 9
are preferably placed parallel and adjacent to each
other in step A. A cover layer 7 is then connected to
tubes 9 by means of for instance hot air. The heated and
thus softened contact surfaces are pressed against
each other by making use of one or two pressure rollers
connected to heating nozzle 11. This latter, which is
transported either manually or automatically as accord-
ing to arrow 12, provides suitable heating, while pres-
sure rollers 13, 14 pressed towards each other by
spring means (not shown) ensure that the still warm and
thus softened contact surfaces are pressed intimately
against each other. A complete fusion subsequently
takes place through cooling.
[0029] It is noted that heating nozzle 11 and rollers 13,
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14 are shown very schematically. They can preferably
be embodied as one integral unit.

[0030] In step B this unit of tubes 9 and cover layer 7
is then placed in a tray 10 such that the cover layer lies
on the bottom of the tray. The tray is then filled with cur-
able, optionally foaming plastic. This plastic can be for
instance polyurethane or polystyrene. After curing of
plastic 5 the panel 2 can be removed from tray 10 in
step C and employed for a solar collector as in figure 1.
In the case of foaming plastic the mould is closed by a
cover after the plastic has been introduced. With an
overmeasure of plastic an integral foam structure is
obtained with closed skin.
[0031] Alternatively, a sheet of for instance polysty-
rene or polyurethane can be provided by means of mill-
ing with gutters in which an assembly as formed in step
A can be placed.
[0032] Figure 3 shows an alternative structure which
in principle corresponds with the structure according to
figure 1. Gutters 6' have a general omega shape,
wherein the edges or flanges 8 are welded to cover
layer 7. In this embodiment the recesses 15' are curved
and formed more or less semi-cylindrically in accord-
ance with the relevant shape of gutters 6'.
[0033] Attention is drawn to the fact that for the sake
of clarity in this figure 3, and also in figures 4 and 5, the
gutters and tubes are drawn at some distance from car-
rier layer 5. In practical conditions they will be in contact
therewith.
[0034] Figure 4 shows a third embodiment corre-
sponding with figure 2. Tubes 9 are welded with their
upper surfaces 16 to cover layer 7.
[0035] Figure 5 shows an embodiment wherein tubes
9' have a cross-section which is not rectangular as in
figures 2 and 4, but round. In this embodiment the cover
layer 7 is also welded to the upper surface of tubes 9' as
in the embodiment according to figure 4.
[0036] The embodiments of figures 4 and 5 make use
of prefabricated tubes, while the embodiments of fig-
ures 1 and 3 make use of gutters which, together with
cover layer 7, bound channels.
[0037] Appropriate choices for cover layer 7 consist
inter alia of roof-covering materials supplied by Gebr.
Kooij, Enschede, the Netherlands under the trade
names EPROTOP< and MECHAFOL<.
[0038] Attention is drawn to the fact that carrier layer
5 can also consist of a supporting roof structure, for
instance a roof boarding. The advantage of using ther-
mally insulating materials lies however in the fact that
they generally lend themselves more readily to model-
ling or processing such that the recesses required for
the tube system are formed therein and that in respect
of solar collectors they further possess generally favour-
able thermally insulating properties.

Claims

1. Solar collector, comprising:

- a cover layer to be directed toward the incident
solar radiation;

- a system of tubes which is thermally coupled to
the cover layer and through which heat transfer
medium, in particular liquid such as water, can
flow between a feed connection and a dis-
charge connection;

- a substantially form-stiff carrier layer support-
ing the tube system and the cover layer,
characterized in that

- the cover layer consists of a weather-resistant
plastic roof-covering foil;

- the tubes consist at least partially of a plastic
material welded fixedly to the cover layer;

- the carrier layer is provided with recesses in
which the tube system is accommodated.

2. Solar collector as claimed in claim 1, wherein the
tubes are embodied as gutters, the free end zones
of which are welded to the cover layer.

3. Solar collector as claimed in claim 1, wherein the
cover layer consists of polyvinyl chloride (PVC) or a
thermoplastic olefin (TPO) such as polyethylene
(PE) or an ethene-propene copolymer (EP).

4. Solar collector as claimed in claim 3, wherein the
cover layer consists of EPROTOP<, Gebr. Kooij,
Enschede, the Netherlands.

5. Solar collector as claimed in claim 3, wherein the
cover layer consists of MECHAFOL<, Gebr. Kooij,
Enschede, the Netherlands.

6. Solar collector as claimed in claim 1, wherein the
recesses are formed in the carrier layer by milling.

7. Solar collector as claimed in claim 1, wherein the
carrier layer with the recesses is formed by means
of a correspondingly modelled mould, for instance
by moulding, injection moulding or the like.

8. Solar collector as claimed in claim 1, wherein the
carrier layer consists at least partially of mineral
wool, polyurethane (PU), polystyrene (PS) or the
like, optionally with a cover layer consisting of a web
of fibre material, for instance glass fibres.

9. Solar collector as claimed in claim 1, wherein the
outer surface of the cover layer possesses spec-
trum-selective properties, is for instance matt black.

10. Solar collector as claimed in claim 1, wherein the
cover layer comprises a reinforcement.

11. Solar collector as claimed in claim 1,
wherein
the tubes consist of polypropylene (PP).
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12. Method of manufacturing a solar collector as
claimed in any of the foregoing claims, comprising
the following steps, to be performed in suitable
sequence, of:

(a) providing a cover layer consisting of a
weather-resistant plastic roof-covering foil;
(b) providing elongate structures for forming a
tube system;
(c) providing a carrier layer;
(d) welding the elongate structures fixedly to
the cover layer to form a tube system coupled
inseparably to this cover layer;
(e) modelling or treating the carrier layer such
that it acquires recesses into which the tube
system fits;
(f) placing the cover layer with the tube system
on the carrier layer in register with the
recesses.

13. Method as claimed in claim 12, comprising the step
of

(g) performing step (d) by welding the elongate
structures and the cover layer to each other
over the nominal elongate contact surfaces by
means of a welding head, for instance a hot air
blowing device, moved at a chosen speed
along said contact surfaces by for instance
causing the welding head, in the case of said
blowing device, to blow hot air continuously into
the pinch between these contact surfaces or by
heating these contact surfaces in other man-
ner, followed by pressing thereof such that first
melting, followed by pressing, fusing and cool-
ing occur.

14. Method as claimed in claim 13, comprising the
steps of:

(h) providing a tray serving as mould;
(i) placing the cover layer with tube system
obtained in step (g) into the tray such that the
cover layer lies on the bottom of the tray;
(j) filling the tray with curable, optionally foam-
ing plastic, for instance polyurethane (PU);
(k) closing the tray with a cover, at least when
foaming plastic is used;
(l) causing the plastic to cure;
(m) removing the finished solar collector.
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