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SOLAR THERMAL COLLECTOR SYSTEM
Technical Field

The present invention concerns solar thermal collectors, and more specifically a
module-based solar thermal collector frame, a solar thermal collector comprising
said frame, and a method for installing or assembly of a solar thermal collector
frame.

Background of the invention

A solar thermal collector is commonly made up of a solar thermal collector frame, a
solar heat absorber installed in said frame, and an above-arranged clear top-plate.

The effect of a solar thermal collector is restricted by the size of the area it covers.
Most of the solar thermal collectors presently on the market are pre-assembled in a
factory and transported to the building site for mounting. These premade solar
thermal collectors often covers a relatively small area since they would be very
heavy and difficult to handle if they where produced in a large format. As an
example of further potential disadvantages of large premade solar thermal collectors
it is referred to Aventa, which is a supplier/producer of a solar thermal collector
which also acts as a roof covering. The height (or length) of these solar thermal
collectors has to be decided during the production at the factory, and it will
naturally cause significant problems if, for instance, any of the components are
damaged during transportation since it will take an extended amount of time to
produce a new collector.

ASV Solar is a module-based solar thermal collector system which avoids many of
the problems connected to solar thermal collectors which are premade on a factory.
In this system the solar thermal collector frame is assembled by use of six different
solar thermal collector frame modules. This solar thermal collector system may
cover a small or large area and functions technically as a roof covering replacing
roof covering tiles or other roof covering materials. Even if said solar thermal
collector system solves some of the problems connected to solar thermal collectors
which are premade at a factory, the system results in complicated logistics related to
production and delivery due to the large number of different solar thermal collector
frame modules.

There is consequently a need for a solar thermal collector system which avoids the
disadvantages of factory-assembled solar thermal collectors and which at the same
time avoids at least some of the disadvantages of the known module-based
solutions.
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Summary of the invention

The present invention provides a module-based solar thermal collector frame
system, a solar thermal collector based on said system and a method for assembly of
a solar thermal collector frame. The invention is defined by the appended claims,
and in the following:

In one aspect, the present invention provides a solar thermal collector frame system
comprising at least a plate module, a start module and a stop module, wherein

- the plate module comprises a frame plate having two opposing first side
edges and two opposing second side edges, and a spacing element is arranged along
each of the first side edges such that a top-plate may be mounted parallel to the
frame plate at a determined distance;

- the second side edges are complementary, or equal, such that at least two
plate modules may be mounted against each other along said second side edges; and
- the start module and the stop module are shaped to be mounted along a
second longitudinal edge.

In one embodiment of the solar thermal collector system according to the invention,
one of the spacing elements on the plate module comprises through-bores for
collector pipes.

In one embodiment of the solar thermal collector system according to the invention
the start module comprises a longitudinal element suitable for having a transition
plate mounted thereupon, wherein the transition plate is preferably suitable for
providing a transition between the longitudinal element and a roof covering.

In one embodiment of the solar thermal collector system according to the invention,
the start module has a transverse cross-section being substantially L- or V-shaped.

In one embodiment of the solar thermal collector system according to the invention
the stop module comprises a longitudinal element having a transition plate mounted
thereupon, preferably the transition plate is suitable for providing a transition
between the longitudinal element and a roof covering.

In one embodiment of the solar thermal collector system according to the invention
the stop module comprises a longitudinal element which after mounting along a
second side edge of a plate module has a contact surface which face away from,
extend over, and is parallel to the frame plate, wherein the distance between the
contact surface and the frame plate is such that a top-plate will be in contact with
said contact surface after being mounted.
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In one embodiment of the solar thermal collector system according to the invention
the spacing element has a projection comprising a contact surface which face away
from, extend over, and is parallel to the frame plate, the distance between the
contact surface and the frame plate is such that a top-plate will be in contact with
said contact surface after being mounted.

In one embodiment the solar thermal collector system according to the invention
comprises multiple plate modules. The term “multiple” is intended to mean that the
solar thermal collector system according to the invention may comprise any number
of plate modules more than one, i.e. at least two.

In another aspect the present invention provides a solar thermal collector
comprising a solar thermal collector frame system according to any of the
embodiments described above, comprising a collector plate arranged on the frame
plate, at least one collector pipe arranged on the collector plate, and a top-plate.

In a further aspect the present invention provides a method of mounting a solar
thermal collector frame, comprising the following steps:

- arranging a first plate module on a roof, wherein the plate module comprises
a frame plate having two opposing first side edges and two opposing second side
edges, and wherein a spacing element is arranged along each of the first side edges,
such that a top-plate may be mounted parallel to the frame plate at a determined
distance;

- arranging a start module along the second side edge which is turned in the
downward direction of the slope of the roof (or face away from the roof ridge); and
- arranging a stop module along the second side edge which is turned in the
upward direction of the slope of the roof.

An embodiment of the method according to the invention comprises the step of:

- arranging a second plate module on the roof such that one of the second side
edges of said module is arranged adjacent to one of the second side edges of the
first plate module. Further, the spacing elements of the first and the second plate
module is aligned when one of the second side edges of the second plate module is
arranged adjacent to one of the second side edges of the first plate module.

In the context of the present invention, the terms «start module» and «stop module»
denote longitudinal elements suitable to constitute a side edge of a solar thermal
collector frame after assembly. The start module, the stop module, the frame plate,
and the spacing elements will, together with the top plate, delimit a space/volume,
in which a collector plate and collector pipes are mounted.
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In the context of the present invention, the term «top plate» is ment to denote a
plate capable of letting sunlight pass through it. The top plate is preferably
completely transparent (crystal-clear) such that the short-waved sunlight will pass
through the "crystal-clear” top plate and hit the collector plate. This results in the
transformation of the short-waved sunlight to long-waved heat radiation. This heat
remains in the space/volume delimited by the start module, the stop module, the
frame plate, the spacing elements and the top plate, and will heat the liquid in the
collector pipes and the layer of air between the collector plate and the top plate. The
top plate may be manufactured in various materials, preferably transparent polymers
having suitable mechanic properties. Preferably, the top plate is manufactured in
polycarbonate. In a particularly preferred embodiment, the top plate is 5-7 mm
thick, and is preferably a corrugated plate. The advantage of having a thickness of
5-7 mm is that the top plate is easy to adapt at the construction site by for instance a
utility knife, and the whole solar thermal collector frame may consequently be
adapted at the construction site. In many solar thermal collectors it is common to
use tempered glass. Top plates in tempered glass may also be used in the solar
thermal collector system according to the invention, but the disadvantage of
tempered glass is that its heavy and may not be adapted at the construction site.

Short description of the drawings

Fig. 1 shows a known module-based solar thermal collector system.

Fig. 2 shows a module-based solar thermal collector frame system according to the
invention.

Fig. 3 shows a module-based solar thermal collector frame system according to the
invention comprising multiple plate modules.

Fig. 4 shows details of the start module of the solar thermal collector system.

Fig. 5 shows details of the stop module of the solar thermal collector system.

Fig. 6 shows a solar thermal collector frame according to the invention.

Fig. 7 shows details of the stop module in fig. 6.

Fig. 8 shows details of the start element in fig. 6.

Fig. 9 shows details of the start element in a fully assembled solar thermal collector
according to the invention.

Fig. 10 shows details of the stop module in a fully assembled solar thermal collector
according to the invention.

Fig. 11 shows a module-based solar thermal collector frame system according to the
invention featuring mounted collector pipes and collector plate.
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Detailed description of the invention

A known module-based solar thermal collector frame system is shown in fig. 1. This
system comprises six different modules; two stop modules (R stop and L stop), two
start modules (R start and L start), and two intermediate modules (R and L). Both
the planning/design of solar thermal collector systems, the logistics connected to
production/stock etc., as well as assembly of these at the construction site, is
complicated by the large number of different modules required for a complete solar
thermal collector plate.

A solar thermal collector frame system 1 according to the invention is shown in fig.
2. The system comprises only three modules; a plate module 2, a start module 3, and
a stop module 4. The plate module 2 comprises a frame plate 5, and has a pair of
opposing first side edges 6, and a pair of opposing second side edges 7. Spacing
elements 8 are arranged along the first side edges. During assembly of a complete
solar thermal collector, a top-plate 9, se fig. 9 and 10, will be arranged upon these
spacing elements such that it will be parallel to the frame plate at a given distance.
The distance between the frame plate and the top plate is decided by the height of
the part of the spacing element, the projection 8a, which is in contact with the top
plate.

A solar thermal collector frame system comprising multiple plate modules 2 is
shown in fig. 3. All the plate modules 2 are equal and have opposing second side
edges 7 which are complementary such that the plate modules 2 may be mounted
closely adjacent to each other along said side edges 7. In this way, the multiple
frame plates 5 form a unitary surface. The number of plate modules 2, and
consequently the area of the final solar thermal collector frame, or the total surface,
may easily be changed according to need.

Details of the frame module 2, the start module 3 and the stop module 4 are shown
in figs. 4 and 5. The start module 3, fig. 4, is made up of a longitudinal element
having a transverse cross-section. The cross-section, perpendicular to the
longitudinal direction of the longitudinal element, is substantially L-shaped. The
start module thereby provides a down-step at one side of the completed solar
thermal collector frame. The start module is mounted on the side edge of the solar
thermal collector frame which is turned downwards when mounted, for instance, on
a roof. The stop module 4 comprises a first 4a and a second 4b longitudinal element
wherein the cross-section perpendicular to the longitudinal direction of the
longitudinal element is substantially I-shaped having two broad sides and two
narrow sides. The first 4a and second 4b longitudinal elements are assembled such
that the first longitudinal element 4a forms a side piece, wherein one of its broad
sides may be arranged along a second side edge 7 of a frame module 2. The second
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longitudinal element 4b is mounted on the first longitudinal element, such that the
second longitudinal element 4b extends over the frame plate 5 of the frame module.
After mounting of the stop module 4, one broad side of the second longitudinal
element 4b, i.e. the surface 4c which is turned away from the frame plate 5, will be
at the same level as the projection 8a of the spacing element §.

A fully assembled solar thermal collector frame according to the invention is shown
in Fig. 6-8. In fig. 7, the stop module 4 is shown in more detail. The second
longitudinal element 4b of the stop module is shown arranged over the frame plate
at the same level (or height) as the projection 8a. A section of a top-plate 9 is shown
arranged on the broad side (i.e. surface 4c) of the second longitudinal element,
which is turned away from the frame plate, and the projection 8a of the spacing
element.

A solar thermal collector comprising a solar thermal collector frame according to
the invention is shown in figs. 9 and 10.

Fig. 9 shows a start module 3 and a first side edge 6 of a plate module 2. An
underlying transition plate 10 is mounted on the start module 3 and forms a
transition between the solar thermal collector and an existing roof covering. The
underlying transition plate 10 is arranged below a top-plate 9. The top plate 9 is
made of a transparent (crystal clear) material as described above, and is kept in
place by the overlying transition plate 11. The top plate is also kept in place by a
side transition plate 12 which, similar to the underlying transition plate 10, forms a
transition to an existing roof covering.

Fig. 10 shows a stop module 4 and a first side edge 6 of a plate module 2. The
transparent top plate 9 is kept in place by side transition plate 12 and top transition
plate 13. The top transition plate 13 ensures that water from an overlying roof
covering will flow over the solar thermal collectors.

Fig. 11 shows a plate module 2 having a collector plate 14 and collector pipes 15
mounted thereon. One of the spacing elements have through-bores 16 for the
collector pipes 15. During assembly/mounting of a solar thermal collector according
to the invention, multiple plate modules 2 may be mounted together along their
second side edges, and collector plates and collector pipes arranged on the frame
plate. A start module 3 is mounted on the first side edge 6 which is turned in the
downwards sloping direction at the site of assembly (for example a roof) and a stop
module 4 is mounted on the first side edge 6 which is turned in the upwards sloping
direction at the site of assembly. The underlying transition plate 10 may then be
mounted on the start module 3 before the top plate 9 is arranged on the projections
8a of the spacing elements and the second longitudinal element 4b of the stop
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module 4. The top plate 9 is further kept in place by mounting the overlying
transition plate 11, side transition plate 12 and top transition plate 13. In addition,
the transition plates ensure a transition to the roof covering.
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1. A solar thermal collector frame system (1) comprising at least a plate module

(2), a start module (3) and a stop module (4), wherein

- the plate module (2) comprises a frame plate (5) having two opposing
first side edges (6) and two opposing second side edges (7), and a spacing
element (8) arranged along each of the first side edges (6), the spacing
element formed such that a top-plate (9) may be mounted in parallel to
the frame plate (5) at a predetermined distance;

- the second side edges (7) are complementary such that at least two plate
modules (2) may be mounted against each other along said second
longitudinal edges; and

- the start module (3) and the stop module (4) are mountable along a
second longitudinal edge (7).

. A solar thermal collector frame system according to claim 1, wherein one of

the spacing elements of the plate module (2) comprises through-bores for
collector pipes.

. A solar thermal collector frame system according to claim 1 or 2, wherein

the start module (3) comprises a longitudinal element having a transverse
cross-section suitable for having a transition plate mounted thereon,
preferably the transition plate is suitable for providing a transition between
the start module and a roof covering.

. A solar thermal collector frame system according to claim 3, wherein the

start module (3) has a cross-section, perpendicular to the longitudinal
direction of the longitudinal element, which is substantially L- or V-shaped.

. A solar thermal collector frame system according to any one of claims 1-4,

wherein the stop module (4) comprises a longitudinal element (4a,4b) having
a transverse cross-section suitable for having a transition plate mounted
thereon, preferably the transition plate is suitable for providing a transition
between the stop module (4) and a roof covering.

. A solar thermal collector frame system according to any one of claims 1-5,

wherein the stop module (4) comprises a longitudinal element (4b) having a
transverse cross-section (4b) which after mounting along a second side edge
(7) has a contact surface (4c) which face away from, extend over, and is
parallel to, the frame plate (5), and the distance between the surface and the
frame plate (5) is such that a top-plate (9) will be in contact with said contact
surface after mounting.
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10.

1.

A solar thermal collector frame system according to any one of the preceding
claims, wherein the spacing element (8) has a projection (8a) which
comprises a contact surface which face away from, extend over, and is
parallel to the frame plate (5), the distance between the contact surface and
the frame plate (5) is such that a top-plate (9) will be in contact with said
contact surface after mounting.

A solar thermal collector frame system according to any one of the preceding
claims, comprising multiple plate modules (2).

A solar thermal collector comprising a solar thermal collector frame system
according to any of the preceding claims, comprising a collector plate (14)
arranged on the frame plate (5), at least one collector pipe (15) arranged on
the collector plate (14), and a top-plate (9).

A method of mounting a solar thermal collector frame, comprising the
following steps:

- arranging a first plate module (2) on a roof, wherein the plate module (2)
comprises a frame plate (5) having two opposing first side edges (6) and
two opposing second side edges (7), and a spacing element (8) arranged
along each of the first side edges (6), such that a top-plate (9) may be
mounted parallel to the frame plate (5) at a predetermined distance;

- arranging a start module (3) along the second side edge which is turned
in the downward direction of the slope of the roof; and

- arranging a stop module (4) along the second side edge which is turned in
the upwards direction of the slope of the roof

A method according to claim 9, comprising the step of:

- arranging a second plate module (2) on the roof such that one of the
second side edges (7) of said module is arranged adjacent to one of the
second side edges (7) of the first plate module (2).



PCT/EP2015/052650

WO 2015/121201

1/6

Fig. 1. Prior art



WO 2015/121201 PCT/EP2015/052650
2/6

8a

Fig. 2

Fig. 3



WO 2015/121201

3/6

Fig. 4

Fig. 5

PCT/EP2015/052650

4a



WO 2015/121201 PCT/EP2015/052650
4/6

Fig. 6

4b

da

8a

Fig. 7



WO 2015/121201 PCT/EP2015/052650
5/6

Fig. 8

Fig. 9



WO 2015/121201 PCT/EP2015/052650
6/6

Fig. 10

Fig. 11



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2015/052650

A. CLASSIFICATION OF SUBJECT MATTER

INV. F2492/26 F2492/46
ADD.

F2492/52

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

F24J

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

HIRAT GIKEN KK)
17 January 1979 (1979-01-17)

page 5, line 78 - line 92; figures 29,35

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X DE 20 2011 000264 Ul (SOLARWATT AG [DE]) 1-5,8,
1 June 2011 (2011-06-01) 10,11
Y paragraph [0014] - paragraph [0028]; 6,7,9
figures 1-11
Y WO 2005/075900 Al (EUROP ORGANISATION FOR 9
NUCLEAR [CH]; BENVENUTI CRISTOFORO [FR])
18 August 2005 (2005-08-18)
page 14 - page 15; figure 1b
Y GB 2 000 860 A (SHOWA ALUMINIUM CO LTD; 6,7

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

31 March 2015

Date of mailing of the international search report

10/04/2015

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Delval, Stéphane

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2015/052650

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

WO 2012/094701 Al (RHEEM AUSTRALIA PTY LTD
[AU]; REARDON JOSEPH [AU]; CHAPMAN GREGORY
[AU) 19 July 2012 (2012-07-19)

the whole document

WO 2011/000035 A1 (DENSO AUTOMOTIVE
SYSTEMS AUSTRALIA PTY LTD [AU]; LOFHELM
STEFAN KARL [) 6 January 2011 (2011-01-06)
the whole document

US 4 215 675 A (EMBREE JOHN M [US])

5 August 1980 (1980-08-05)

the whole document

US 20047187909 Al (SATO HIROTAKA [JP] ET
AL) 30 September 2004 (2004-09-30)

the whole document

1-11

1-11

1-11

1-11

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2015/052650
Patent document Publication Patent family Publication

cited in search report date member(s) date

DE 202011000264 Ul 01-06-2011  NONE

WO 2005075900 Al 18-08-2005 AT 369530 T 15-08-2007
AU 2004315226 Al 18-08-2005
BR PI0414823 A 14-11-2006
CA 2534753 Al 18-08-2005
CN 1856683 A 01-11-2006
cy 1106956 T1 26-09-2012
DE 602004008116 T2 24-04-2008
EC SP066723 A 28-02-2007
EP 1706678 Al 04-10-2006
ES 2291846 T3 01-03-2008
JP 4511559 B2 28-07-2010
JP 2007518957 A 12-07-2007
KR 20070017293 A 09-02-2007
PT 1706678 E 19-11-2007
US 2007039611 Al 22-02-2007
WO 2005075900 Al 18-08-2005

GB 2000860 A 17-01-1979 CA 1099605 Al 21-04-1981
DE 2829281 Al 11-01-1979
FR 2396939 Al 02-02-1979
GB 2000860 A 17-01-1979
SE 7807570 A 07-01-1979
us 4228791 A 21-10-1980

WO 2012094701 Al 19-07-2012 AU 2011355594 Al 01-08-2013
WO 2012094701 Al 19-07-2012

WO 2011000035 Al 06-01-2011 AU 2010268759 Al 02-02-2012
WO 2011000035 Al 06-01-2011

US 4215675 A 05-08-1980 ES 478587 Al 16-06-1979
us 4215675 A 05-08-1980

US 2004187909 Al 30-09-2004 DE 102004015305 Al 25-11-2004
JP 4056419 B2 05-03-2008
JP 2004300824 A 28-10-2004
US 2004187909 Al 30-09-2004

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

