EP 2 631 405 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 631 405 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
28.08.2013 Bulletin 2013/35

(21) Application number: 13150292.4

(22) Date of filing: 04.01.2013

(51) IntClL:

E06B 1/00 (2006.01) E06B 1/60 (2006.01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 09.01.2012 EP 12150507

(71) Applicant: FIBERLINE A/S
5500 Middelfart (DK)

(72) Inventor: Thorning, Peter
6000 Kolding (DK)

(74) Representative: Nielsen, Henrik Sten et al
Budde Schou A/S
Vester Sggade 10
1601 Copenhagen V (DK)

(54) Composite window support

(67)  The invention relates to a profiled element (20)

FIG. 1C

for supporting a frame (22) relative to an opening (14) of
a wall structure (10).

Printed by Jouve, 75001 PARIS (FR)

(Cont. next page)



EP 2 631 405 A1

20a

34/

34\\




1 EP 2 631 405 A1 2

Description

[0001] The presentinvention relates to a profiled ele-
ment for supporting a frame, a method of supporting a
frame and a building structure.

[0002] Buildings which are intended to be occupied by
humans typically have an indoor temperature of about
15°C - 22 °C. In countries having a colder climate, such
as the countries in northern Europe and North America,
a significant portion of the total energy consumed by a
typical building is used for heating the building, i.e. keep-
ing the indoor environment in the above-mentioned tem-
perature range. In recent years, the increasing energy
prices have resulted in a need for energy efficient building
methods both when constructing new buildings as well
as when renovating exiting buildings. Such energy effi-
cient building methods typically involve reducing the
amount of heat escaping from the building via the walls,
windows, doors, roofs etc. Since the heating for buildings
is very often obtained by the burning of fossil fuel or sim-
ilar non-renewable energy sources, a reduction of the
heating loss will, apart from reducing the operating cost
of the building, also reduce the negative impact on the
environment caused by the emission of CO,.

[0003] Typically, a modern building structure which is
constructed according to an energy efficient building
method has a wall structure which is made up of aninner
load-bearing structure made of e.g. wood, steel, concrete
or other similar rigid and durable material. Load-bearing
materials typically have low thermal insulation properties,
i.e. high heat conducting properties. Thus, any load-bear-
ing material which is located directly in-between a cold
outdoor environment and a warm indoor environment so
that a temperature gradient is established through the
load-bearing material will contribute to conduct heat en-
ergy from the warm environment to the cold environment
and thus result in increased energy used for heating, i.e.
increased heating costs. Thus, in order to reduce the
amount of energy conducted through e.g. an exterior wall
of a building, the inner load-bearing structure is covered
by an outerinsulating structure made of e.g. mineralwool,
foam or other similar insulating materials. Insulating ma-
terials have a low thermal conductivity and are thereby
capable of defining a thermal gradient between a cold
environment and a warm environment, i.e. between the
inner and outer surfaces of the insulating structure. In
other words, the insulating bearing material will prevent
heat energy from being conducted from the warm envi-
ronment to the cold environment. However, insulating
materials are typically flexible and non-rigid and therefore
typically non-load-bearing. The outer insulating structure
is in turn covered by a facade of a substantially rigid ma-
terial for protecting the insulating material from wind, rain
and dust etc.

[0004] In all such buildings as described above, open-
ings existin the wall structure for allowing air, light, goods
and people to enter and exit the building. Such openings
may be covered by windows, panels and/or doors. Most
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modern windows, e.g. 3 pane windows, and modern
doors, such as security doors, have excellent thermal
insulation capabilities. The insulation capability of win-
dows and doors may in many cases be comparably to
the insulation capability of the insulating structure of the
wall.

[0005] The windows and doors are typically provided
in frames which are mounted within the opening of the
wall structure. However, in order to not compromise the
insulation properties of the wall structure, the windows
and doors must be mounted so that the frame is juxta-
posing the insulating structure. The frame should not be
located adjacent the load-bearing structure since itwould
result in the load-bearing structure being exposed in the
vicinity of the opening. Such exposure of a non-insulating
building part, i.e. the load-bearing structure, to the envi-
ronment outside of the building is known as a thermal
bridge since it will allow heat from the inside environment
of the building to quickly escape to the outside environ-
ment of the building bypassing the insulating structure.
[0006] Inthe present context, it is well known in the art
that even the slightest penetration by a heat conductive
material through the insulating structure of the wall will
resultin large negative energy performance, i.e. a signif-
icant loss of heat energy resulting in increased operating
costs of the building due to heating. Further, the existence
of a thermal bridge will have an even worse effect on the
total energy efficiency of the building structure if the in-
sulating structure of the wall structure is very energy ef-
ficient. In other words, an improvement of the insulation
capacities of the insulating structure, e.g. by adding more
insulation to an already insulated wall structure, may re-
sult in a very small or even nonexistent reduction of the
heating energy required by the building due to the exist-
ence of one or more thermal bridges. Thus, the frame of
the window or door must not be located adjacent the load-
bearing structure.

[0007] Whiteitis crucial for the energy efficiency of the
wall structure to mount the frame of the window or door
within the opening of the wall structure at a location ad-
jacent the insulating structure of the wall structure, it is
not feasible to fixe the frame onto the insulating structure
since the insulating structure is typically non-rigid and
therefore not load-bearing. Any frame which is fixed to
the insulating structure will not be capable of supporting
its own weight and thus the window or door will fall out
of the opening. In order to both satisfy the thermal insu-
lation requirement and avoid a thermal bridge, while at
the same time allowing the frame to be properly support-
ed and capable of holding its own weight, the frame must
be fixed onto the load-bearing structure of the building
structure while still being juxtaposing the insulating struc-
ture of the building structure. This calls for the use of
support members which extend between the load-bear-
ing structure and the insulating structure.

[0008] In the prior art, elements such as beams or the
like are used for holding the window at an outwardly ori-
ented position while still being fastened at the load-bear-
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ing wall.

[0009] US 6,941,699 discloses a structural support for
windows. The structure includes horizontal beams 46 for
supporting the window and allowing the window to be
moved outwardly.

[0010] US 4,850,168 discloses a frame assembly for
windows etc. The frame assembly has an insulating core,
however, it does not allow the window to be positioned
in an outwardly oriented position.

[0011] US 6,922,958 discloses a window unit which
does extend outwardly, however, the window unit is fas-
tened by nails or screws to the outer surface of the wall.
[0012] US 6,182,405 discloses a window frame struc-
ture forawall. The wall has an inner supporting wall struc-
ture and an outer non-supporting wall structure and the
window frame is fastened directly onto the inner wall
structure.

[0013] US 2003/0041537 discloses a window and wall
assembly. The window frame is mounted on the exterior
side of the exterior wall. The window is fastened by
screws.

[0014] US 6,293,049 discloses a method for installing
a window assembly. The window assembly is located at
a junction between an inner wall and an outer wall.
[0015] EP 2096248, EP 1806469 and DK 176245 dis-
close a window structure with a mounting bracket for con-
necting the frame of the window to the wall opening. The
bracket is made of metal.

[0016] WO 2006/004560 discloses a window frame.
The window frame has an L shaped profile abutting
against an insulation.

[0017] US 4,958,469 discloses a window flange. The
flange seals between the wall and the frame of the win-
dow.

[0018] DE 202010009 994 U1 discloses a connection
profile element of thermoplastic material. The elementis
attached to a wall and has an L shape, however, the
window is inwardly oriented.

[0019] DE 202008 004 201 U1 discloses a window sill.
[0020] DE 20 2009 016 152 U1 discloses a window
bracket to be mounted in an opening in a wall. The frame
is intended to position the window in an outwardly orien-
tation.

[0021] The above-mentioned publications are hereby
incorporated in the present description by reference.
[0022] In summary, metal seems to be the most com-
monly used material for the purpose of supporting win-
dow frames and door frames at an outwardly oriented
position adjacent the insulating structure while still allow-
ing the frame to be fastened to the load-bearing structure
of the wall structure. However, all metals, such as alu-
minium and steel, have a high thermal conductivity and
thus any use of metal within the insulating structure of a
wall structure will establish a thermal bridge between the
warm environment within the building structure and the
cold environment outside the building structure.

[0023] Therefore, it is an object according to the
presentinvention to provide an element and correspond-
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ing methods for supporting a frame relative to an opening
of a wall structure while avoiding the occurrence of a
thermal bridge.

[0024] An advantage according to the present inven-
tion is that the absorbance of moisture by the element is
avoided.

[0025] The above object, the above need and the
above advantage together with numerous other objects,
advantages and needs which will be evident from the
below detailed description of the present invention are
according to a first aspect of the present invention ob-
tained by a profiled element for supporting a frame rela-
tive to an opening of a wall structure, said wall structure
comprising:

a load-bearing structure defining an inwardly facing
surface and an outwardly facing surface, and,

an insulating structure defining an inner surface and
an outer surface, said inner surface of said insulating
structure covering said outwardly facing surface of
said load-bearing structure, said insulating structure,
defining a temperature gradient along a transverse
direction extending between said inner surface and
said outer surface,

said opening of said wall structure extending be-
tween said inwardly facing surface of said load-bear-
ing structure and said outer surface of said insulating
structure,

said profiled element being made of an insulating poly-
meric material, said profiled element comprising:

afirstflange adapted to be mounted to said outwardly
facing surface of said load-bearing structure con-
cealed behind said insulating structure and prefera-
bly below said opening,

an interconnecting member connected to said first
flange and extending a specific distance from first
flange, said interconnecting member being con-
cealed within said insulating structure,

a second flange connected to said interconnecting
member opposite said first flange, said second
flange being exposed relative to said insulating struc-
ture and defining a support area for supporting said
frame within said opening of said wall structure at a
specific position along said transverse direction be-
tween said inner surface and said outer surface of
said insulating structure.

[0026] The profiled element preferably has a shape re-
sembling an I-beam. The profiled element is capable of
supporting a frame. The frame is typically a rectangular
structure capable of supporting its own weight and the
weight of a panel or window pane enclosed within the
frame. The frame is located within an opening of a wall
structure. The opening extends completely through the
wall structure.

[0027] The wall structure comprises the load-bearing
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structure and the insulating structure. The inwardly facing
surface of the wall structure is intended to face the interior
ofthe building. Since the interior of the building is typically
heated, the inner wall of the load-bearing structure faces
awarm environment. The outwardly facing surface of the
load-bearing structure faces the inner surface of the in-
sulating structure and is thus also located within the warm
environment. Thus no temperature gradient exists be-
tween the inwardly facing surface and the outwardly fac-
ing surface of the load-bearing structure. A small spacing
in-between the outwardly facing surface of the load-bear-
ing structure and the inner surface of the insulating struc-
ture may exist for allowing ventilation. Typically, a tem-
perature gradient is present in the transverse direction
between the inner surface and the outer surface of the
insulating structure. The inner surface of the insulating
structure, thereby defines the boundary of the warm en-
vironment, and the outer surface of the insulating struc-
ture thereby defines the boundary of the cold environ-
ment.

[0028] The profiled element is made of an insulating
polymeric material which is substantially rigid and which
is capable of supporting the total weight of the frame in-
cluding any panels or window panes. By using polymeric
materials instead of metals, no thermal bridge is created
between the inner surface and the outer surface of the
insulating structure. Polymeric materials have a signifi-
cantly lower thermal conductivity than metal. Further, pol-
ymeric materials have, in contrast to wood, the advan-
tage that that they do not absorb any moisture. The ab-
sorbance of moisture into a wooden element will weaken
the element and result in an increased risk of material
degradation caused by decomposition and fungi. Fur-
ther, the more insulation that is used in the insulating
structure, the greater is the risk of moisture formation.
Further, the moisture within the wooden element may
contaminate the insulation structure.

[0029] Typically, two profiled elements are used for
supporting one frame, however in some cases three, four
or even more profiled elements are used for supporting
one frame, depending on the structural stability of the
frame. The profiled element comprises a first flange
which is firmly mounted onto the outwardly facing surface
oftheload-bearing structure. The firstflange may be fixed
by e.g. bolts or screws to the load-bearing structure. The
interconnecting member is connected to the first flange
and extends in a direction away from the first flange and
the outwardly facing surface. The interconnecting mem-
ber is dimensioned to extend into the insulating structure
to a position in-between the inner surface and the outer
surface of the insulating structure.

[0030] The interconnecting member is thus intended
to be concealed within the insulating structure so that it
is at least partially invisible when the insulating structure
covers the load-bearing structure and cannot be ac-
cessed at the opening without removing the insulating
structure. The second flange is connected to the inter-
connecting member at a location opposite the first flange,
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i.e. the first flange and the second flange are not directly
connected. The second flange defines the support area
which is indented to hold the frame. The frame may be
loosely positioned on the support area or alternatively
fixed by bolts, screws etc. The profiled element is dimen-
sioned so that the support area is located between the
inner surface and the outer surface of the insulating struc-
ture. The second flange is exposed relative to the insu-
lating structure meaning that the support area is visible
and accessible at the opening when the insulating struc-
ture covers the load-bearing structure.

[0031] The first flange, interconnecting member and
second flange are typically manufactured in one piece.
The support area is thus capable of holding the frame at
a position adjacent the insulating structure and thus no
thermal bridge will exist through the wall structure be-
tween the interior environment of the building and the
outside of the building.

[0032] In the present context, insulation is construed
to mean thermal insulation. Although the above element
primarily concerns the prevention of a thermal bridge be-
tween a warm environment inside a building structure
and a cold environment outside the building structure, it
is contemplated that the same element may be used be-
tween a cold environment inside a building structure and
a warm environment outside a building structure, e.g. in
a temperature controlled building in a country having
tropical heat.

[0033] According to a further embodiment of the first
aspect, said interconnecting member and/or second
flange is partially hollow or foam-fitted for reducing the
thermal conductivity of the second flange. Although pol-
ymeric materials typically have a very low thermal con-
ductivity, the thermal conductivity may be even further
reduced by making the interconnecting member and/or
second flange partially hollow or foam-filled. The foam
may be generated either by foaming of the polymeric
material itself, e.g. by including a foam generator when
producing the profiled element, or a piece of foam or hol-
low material may be included in the polymeric material.
In order not to compromise the structural stability of the
profiled element, the hollow or foam-filled portions of the
interconnecting member are preferably located in the
core of the interconnecting member.

[0034] According to a further embodiment of the first
aspect, said profiled element is made of fibre reinforced
composite material. Fibre reinforced composite material
includes a mixture of polymeric material and high
strength fibres. In this way the structural strength of the
profiled element may be increased compared to using
polymeric materials only.

[0035] According to a further embodiment of the first
aspect, said profiled element is manufactured by using
the pultrusion technology. By using the pultrusion tech-
nology, high strength fibre reinforced composite ele-
ments may be produced in a simple and efficient way.
Pultrusion is a technique in which a fibre bundle is pulled
through a die together with polymeric material preferably
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in the form of a curable resin.

[0036] According to a further embodiment of the first
aspect, said fibre reinforced composite material includes
impregnation material being either polyurethane (PUR),
polyisocyanurat (PIR) or epoxy. The above are examples
of curable resins which may be used as the polymeric
material.

[0037] According to a further embodiment of the first
aspect, said fibre reinforced composite material includes
reinforced fibres being either glass fibres, aramid fibres,
natural fibres or thermoplastic fibres. The above are ex-
amples of high strength reinforcing fibres which may be
used to increase the structural strength of the profiled
element.

[0038] According to a further embodiment of the first
aspect, said reinforced fibres are provided in the form of
a woven or non-woven web. The web structure is pref-
erably oriented in a direction which substantially coin-
cides with the force which the profiled element is to be
supporting between the support surface and the outward-
ly facing surface of the load-bearing structure.

[0039] According to a further embodiment of the first
aspect, said structural element defines an overall heat
transfer coefficient U between said second flange and
said first flange of no more than 0.5 Wm=2-K-1, preferably
no more than 0.25 Wm=2-K-1, more preferably no more
than 0.15 Wm=2K-1, most preferably no more than 0.10
Wm-2:K-1. The above are typical preferred values of the
thermal conductivity of the profiled element for avoiding
any thermal bridge and when using suitable polymeric
materials.

[0040] According to a further embodiment of the first
aspect, said interconnecting member has a tapered con-
figuration from said first flange towards said second
flange. A tapered configuration of the interconnecting
member is preferred in order to translate the vertical load
force from the frame onto the load-bearing structure
which is positioned at a horizontally translated position
rotative to the frame. Further, the tapered configuration
reduces the torque force onto the load-bearing structure.
Yet further, the tapered configuration reduces the total
amount of materials needed for the interconnecting,
member.

[0041] According to a further embodiment of the first
aspect, said specific distance between said first flange
and said support area of said second flange is between
10mm and 1000mm, preferably between 50mm and
500mm, more preferably between 100mm and 200mm
or 200mm and 300mm such as about 160 mm or about
240 mm. The above values correspond to the typical
thickness of the insulation structure usedin modern build-
ings.

[0042] The above, object, the above need and the
above advantage together with numerous other objects,
advantages and needs which will be evident from the
below detailed description of the present invention are
according to a second aspect of the present invention
obtained by a method of supporting a frame relative to
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an opening of a wall structure, said wall structure com-
prising;

a load-bearing structure defining an inwardly facing
surface and an outwardly facing surface, and,

an insulating structure defining an inner surface and
an outer surface, said inner surface of said insulating
structure covering said outwardly facing surface of
said load-bearing structure, said insulating structure
defining a temperature gradient along a transverse
direction between said inner surface and said outer
surface,

said opening of said wall structure extending between
said inwardly facing surface of said load-bearing struc-
ture and said outer surface of said insulating structure,
said method comprising the steps of:

providing a profiled element made of an insulating
polymeric material, said profiled element comprising
afirst flange, an interconnecting member connected
to said first flange and extending a specific distance
from said first flange, and a second flange connected
to said interconnecting member opposite said first
flange and defining a support area,

mounting said first flange onto said outwardly facing
surface of said load-bearing structure concealed be-
hind said insulating structure and preferably below
said opening, and

supporting said frame within said opening of said
wall structure by said support surface of said second
flange at a specific position along said transverse
direction between said inner surface and said outer
surface of said insulating structure, said intercon-
necting member being concealed within said insu-
lating structure and said second flange being ex-
posed in relation to said insulating structure.

[0043] It is evident that the method according to the
second aspect of the present invention may be used to-
gether with the profiled element according to the first as-
pect of the present invention.

[0044] The above object, the above need and the
above advantage together with numerous other objects,
advantages and needs which will be evident from the
below detailed description of the present invention are
according to a third aspect of the present invention ob-
tained by a building structure comprising a wall structure,
said wall structure defining an opening and comprising:

a load-bearing structure defining an inwardly facing
surface and an outwardly facing surface,

an insulating structure defining an inner surface and
an outer surface, said inner surface of said insulating
structure covering said outwardly facing surface of
said load-bearing structure, said insulating structure
defining a temperature gradient along a transverse
direction between said inner surface and said outer
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surface, said opening of said wall structure extending
between said inwardly facing surface of said load-
bearing structure and said outer surface of said in-
sulating structure,

a profiled element being made of an insulating pol-
ymeric material, said profiled element comprising a
first flange being mounted to said outwardly facing
surface of said load-bearing structure concealed be-
hind said insulating structure and preferably below
said opening, aninterconnecting member connected
to said first flange, concealed within said insulating
structure and extending a specific distance from said
first flange, and a second flange connected to said
interconnecting member opposite said first flange,
said second flange being exposed relative to said
insulating structure and defining a support area, and
a frame being supported within said opening of said
wall structure by said support surface of said second
flange at a specific position along said transversel
direction between said inner surface and said outer
surface of said insulating structure.

[0045] Itis evidentthatthe building structure according
to the third aspect of the present invention may be con-
structed by using the method according to the second
aspect of the present invention together with the profiled
element according to the first aspect of the present in-
vention. The building structure may be any building which
is intended for human habitation.

[0046] According to a further embodiment of the third
aspect, said frame being a window frame or a door frame,
said frame preferably including a glazing sheet or a panel.
The panel/glazing sheets are preferably insulated. More
preferably, multiple panels and/or glazing sheets are
used with insulating material/vacuum in-between each
of the panets/sheets.

[0047] According to a further embodiment of the third
aspect, said frame defines a top edge, a bottom edge
and two oppositely located side edges, and wherein said
support surface of said second flange is supporting said
frame at said bottom edge and/or at said top edge and/or
at said side edges. Typically, the frame is supported at
the bottom edge onto which the gravity force is acting.
However, in order to stabilize the frame and hold it in a
securely fixed position, the frame may also be fastened
at its side edges or top edge. Alternatively, the side or
top edges may also be held by significantly smaller and
non-load-bearing brackets or supports, preferably made
of polymeric material. Nevertheless, it is also feasible to
support the frame at its side and/or top edges only using
the profiled elements according to the present invention.
[0048] According to a further embodiment of the third
aspect, said first flange or said profiled element is mount-
ed by and/or screws onto the outer surface of the load-
bearing structure. In this way the profiled element may
be securely fastened onto the load-bearing structure.
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Brief description of the drawings

[0049]

Fig 1 shows a perspective view of a wall structure
according to the present invention

Fig 2 shows a perspective view of a profiled element
according to the present invention

Fig 3 shows a perspective view of a profiled element
having a foam filled core according to the present
invention,

Detailed description of the drawings

[0050] Fig 1A shows a perspective view of a wall struc-
ture 10 according to the presentinvention. The wall struc-
ture 10 forms of a building structure (not shown in its
entirety). The building structure is intended to be occu-
pied by humans and may be e.g. a house or similar build-
ing used for residential purposes, industrial purposes,
commercial purposes etc. The wall structure 10 includes
a load-bearing structure 12. The load-bearing structure
12 and the wall structure 10 define an opening 14. The
load-bearing structure 12 further defines an outwardly
facing surface 16 intended to face the outside environ-
ment of the building and an inwardly facing surface 18
intended to face the inside environment of the building.
The load-bearing structure 12 may be divided into a bot-
tom load-bearing structure part 12a, a top load-bearing
structure part 12¢ and two oppositely located side load-
bearing structure parts 12b,12d.

[0051] The load-bearing structure 12 is typically made
of substantially non-insulating but rigid materials such as
concrete, brick, wood, metal, or fibre reinforced compos-
ite material. The load-bearing structure 12 is directly or
indirectly in contact with the ground (not shown) e.g. by
being fixed to afoundation (not shown) or to an underlying
floor (not shown) of the building structure. The wall struc-
ture, 10 may carry a roof (not shown) or any overlying
floors (not shown) of the building structure. A multitude
of wall structures 10, such as e.g. four wall structures
forming a block structure, together with a roof (not shown)
and a floor (not shown) may make up one level of the
building structure. The building structure may be a single
level or multi level building structure.

[0052] Fig 1B shows a perspective view of a wall struc-
ture 10’ according to the presentinvention. The wall struc-
ture 10’ further comprises three profiled elements 20 lo-
cated below the opening 14 of the wall structure 10’. The
profiled elements 20 are securely mounted onto the out-
wardly facing surface 16 ofthe bottom load-bearing struc-
ture 12a and extend a specific distance in an outwardly
direction from the outwardly facing surface 16 of the load-
bearing structure 12. The profiled elements 20, which will
be explained in more detail below, are made of fibre re-
inforced material.

[0053] Fig1C shows a perspective view of a wall struc-
ture 10" according to the present invention. The wall
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structure 10" further comprises a frame 22 being sup-
ported by the three profiled elements 20. The number of
profiled elements may vary, e.g. two, three, four or more,
depending on the width of the opening 14 and the prop-
erties, e.g. weight and structural stability, of the frame
22. The frame 22 is located outside the outwardly facing
surface 16 of the load-bearing structure 12 and surrounds
the opening of the load-bearing structure 12.

[0054] The frame 22 includes a window 24. The win-
dow 24 may be openable, i.e. movable in relation to the
frame by means of hinges (not shown) for allowing light
and air to enter the building. Alternatively, the window 24
may be non-openable. The frame 22 may alternatively
include other covering structures such as a door for al-
lowing persons and goods to enter the building or a panel
such as a glass panel for a glass facade. The frame 22
may optionally be fastened by screws onto the profiled
elements 20 in order to fixe the frame 22 to the load-
bearing structure 12. Preferably, the frame 22 is fixed to
the side and top load-bearing structure parts 12b-d by
means of either further profiled elements (not shown) or
by brackets (not shown) which may be structurally weak-
er than the profiled element and constitute non-load-
bearing brackets, i.e. not capable of supporting the entire
frame 22 but merely serving to stabilize the frame 22 in
a sideways or lateral direction.

[0055] Fig 1D shows a perspective view of a wall struc-
ture 10" according to the present invention. The wall
structure 10" further comprises an insulating structure
26 covering the outwardly facing surface 16 of the load-
bearing structure 12. The insulating structure 26 is made
of insulating and substantially non-load-bearing materi-
als such as Rockwool or foam. The insulating structure
defines an inner surface 28 juxtaposing the outwardly
facing surface 16 of the load-bearing structure 12. Asmall
gap may be provided between the outwardly facing sur-
face 16 of the load-bearing structure 12 and the inner
surface 28 of the insulating structure to allow for ventila-
tion. The insulating structure 26 further defines an outer
surface 30. The outer surface 30 is typically covered by
a substantially rigid facade made of brick, concrete etc.
which will protect the insulating structures from rain, dust,
fire etc.

[0056] In order to avoid a thermal bridge between the
outside of the wall structure 10" and the load-bearing
structure 12 at the opening 14, the frame 22 is located
between the inner surface 28 and the outer surface 30
of the insulating structure 26. In this way, the frame is
located adjacent the insulating structure 26 and there is
no direct connection between the outside of the wall
structure 10™ and the load-bearing structure 12. Modern
windows, doors and glass panels have very good insu-
lation properties due to the use of two or three pane win-
dows and insulated doors. The weight of the frame 22,
which may range from of several kilograms up to few
hundred, kilograms for a large glass facade, cannot be
supported by the insulating structure 26 and is thus sup-
ported by the profiled element 20 which in turn is sup-
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ported by the load-bearing structure 12 of the waft struc-
ture 10™. The profiled element 20 extends between the
inner surface 28 and the outer surface 30 of the insulating
structure 26 and may thus potentially cause a thermal
bridge, however, being made of composite fibre rein-
forced materials it will have a low thermal conductivity in
comparison with other rigid materials e.g. metal or con-
crete. Further, due to the high structural capabilities of
composite fibre reinforced material, the profiled element
20 can be made thin thus reducing the effective heat
conductive surface. Yet further, the composite fibre re-
inforced material is non-organic and thus not affected by
decomposition and fungus like wood.

[0057] Fig 2A shows a front cut-out view of a profiled
element 20 according to the present invention. The pro-
filed element 20 is preferably manufactured according to
the pultrusion technique. The profited element 20 com-
prises a first flange 32 defining a substantially flat rec-
tangular surface having a height A to A’ of about 280mm
and a width B to B’ of about 120mm. The first flange 32
has four holes 34 each located about 30mm from a lon-
gitudinal edge and 40mm from a transverse edge of the
first flange 32. The holes 34 are used for fastening the
first flange 32 and thereby the profited element 20 onto
the outward surface of the load-bearing structure. The
first flange 32 further a slope 36 at the lower edge near
A’ of the first flange 32.

[0058] Fig 2B shows a side view of a profiled element
20 according to the present invention. The profiled ele-
ment 20 further comprises an interconnecting member
38 extending outwardly from the first flange 32 perpen-
dicular to the flat rectangular surface of the first flange
32. The interconnecting member 38 defines a stope be-
tween reference numerals 36 and 36’ at the lower edge
of the interconnecting member 38. The interconnecting
member thus defines a tapered configuration in order to
optimise the amount of materials used versus the struc-
tural stability of the profiled element 20. The length of the
interconnecting member 38 depends on the thickness of
the insulation structure and typically ranges from 10mm
to 1000mm, typically between 50mm and 500mm, more
typically between 100mm and 200mm or 200mum and
300mm. The presently preferred embodiments are 160
mm and 240 mm. The thickness of the interconnecting
member 38 should be chosen depending on the struc-
tural requirement of the profiled element 20, however,
topically a thickness between a few mm up to a few cm
is used.

[0059] The profiled element 20 further comprises a
second flange 40 connected to the interconnecting mem-
ber and located opposite the first flange 32. The second
flange defines a substantially flat rectangular surface
having a height of about 60mm and a width of about
120mm. The second flange further defines a slope 36’
at the lower edge of the second flange 40.

[0060] Fig 2C shows a perspective view of a profited
element 20 according to the present invention. The pro-
filed element 20 may e.g. be produced by first making a
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pultruded I-beam and then making a non-perpendicufar
cut across the I-beam.

[0061] Fig 3 shows a perspective view of a profiled
element 20a according to the present invention, In order
to achieve improved insulation capabilities, the intercon-
necting member 38 may include a foamed core 42 in-
between the fibre reinforced material. The foamed core
42 may consist of e.g. polymeric foam having high insu-
lation capabilities. The interconnecting member 38 thus
forms a sandwich structure having both high structural
strength and high insulation capabilities.

List of parts with reference to the figures
[0062]

10.  Wall structure

12.  Load-bearing structure
14.  Opening

16.  Outwardly facing surface
18.  Inwardly facing surface
20. Profiled element

22.  Frame

24.  Window
26. Insulating structure
28. Inner surface

30.  Outer surface

32. Firstflange

34. Hole

36. Slope

38. Interconnecting member
40  Second flange

42. Foamed core

Claims

1. A profiled element for supporting a frame relative to
an opening of a wall structure, said wall structure
comprising:

a load-bearing structure defining an inwardly
facing surface and an outwardly facing surface,
and,

an insulating structure defining an inner surface
and an outer surface, said inner surface of said
insulating structure covering said outwardly fac-
ing surface of said load-bearing structure, said
insulating structure defining a temperature gra-
dient along a transverse direction extending be-
tween said inner surface and said outer surface,
said opening of said wall structure extending be-
tween said inwardly facing surface of said load-
bearing structure and said outer surface of said
insulating structure,

said profiled element being made of an insulating
polymeric material, said profiled element compris-
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ing:

a first flange adapted to be mounted to said out-
wardly facing surface of said load-bearing struc-
ture concealed behind said insulating structure
and preferably below said opening,

an interconnecting member connected to said
first flange and extending a specific distance
from said first flange, said interconnecting mem-
ber being concealed within said insulating struc-
ture,

a second flange connected to said interconnect-
ing member opposite said first flange, said sec-
ond flange being exposed relative to said insu-
lating structure and defining a support area for
supporting said frame within said opening of said
wall structure at a specific position along said
transverse direction between said inner surface
and said outer surface of said insulating struc-
ture.

The profiled element according to claim 1, wherein
said interconnecting member and/or second flange
is partially hollow or foam filled for reducing the ther-
mal conductivity of the second flange.

The profiled element according to any of the preced-
ing claims, wherein said profiled element is made of
fibre reinforced composite material.

The profiled element according to claim 3, wherein
said profiled element is manufactured by using the
pultrusion technology.

The profiled element according to any of the claims
3-4, wherein said fibre reinforced composite material
includes impregnation material being either poly-
urethane (PUR), polyisocyanurat (PIR) or epoxy.

The profiled element according to any of the claims
3-5, wherein said fibre reinforced composite material
includes reinforced fibres being either glass fibres,
aramid fibres, natural fibres or thermoplastic fibres.

The profiled element according to claim 6, wherein
said reinforced fibres are provided in the form of a
woven or non-woven web.

The profiled element according to any of the preced-
ing claims, wherein said structural element defines
an overall heat transfer coefficient U between said
second flange and said first flange of no more than
0.5 W-m2K-1, preferably no more than 0.25
W-m-2-K-1, more preferably no more than 0.15
W-m2-K-1, most preferably no more than 0.10
W-m-2-K-1,

The profiled element according to any of the preced-
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ing claims, wherein said interconnecting member
has a tapered configuration from said first flange to-
wards said second flange.

The profiled element according to any of the preced-
ing claims, wherein said specific distance between
said first flange and said support area of said second
flange is between 10mm and 1000mm, preferably
between 50mm and 500mm, more preferably be-
tween 100mm and 200mm or 200mm and 300mm
such as about 160 mm or about 240 mm.

A method of supporting a frame relative to an open-
ing of a wall structure, said wall structure comprising:

a load-bearing structure defining an inwardly
facing surface and an outwardly facing surface,
and,

an insulating structure defining an inner surface
and an outer surface, said inner surface of said
insulating structure covering said outwardly fac-
ing surface of said load-bearing structure, said
insulating structure defining a temperature gra-
dient along a transverse direction between said
inner surface and said outer surface, said open-
ing of said wall structure extending between said
inwardly facing surface of said load-bearing
structure and said outer surface of said insulat-
ing structure, said method comprising the steps
of:

providing a profiled element made of an in-
sulating polymeric material, said profiled el-
ement comprising a firstflange, an intercon-
necting member connected to said first
flange and extending a specific distance
from said first flange, and a second flange
connected to said interconnecting member
opposite said first flange and defining a sup-
port area,

mounting said first flange onto said out-
wardly facing surface of said load-bearing
structure concealed behind said insulating
structure and preferably below said open-
ing, and

supporting said frame within said opening
of said wall structure by said support surface
of said second flange at a specific position
along said transverse direction between
said inner surface and said outer surface of
said insulating structure, said interconnect-
ing member being concealed within said in-
sulating structure and said second flange
being exposed in relation to said insulating
structure.

A building structure comprising a wall structure, said
wall structure defining an opening and comprising:
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a load-bearing structure defining an inwardly
facing surface and an outwardly facing surface,
an insulating structure defining an inner surface
and an outer surface, said inner surface of said
insulating structure covering said outwardly fac-
ing surface of said load-bearing structure, said
insulating structure defining a temperature gra-
dient along a transverse direction between said
inner surface and said outer surface, said open-
ing of said wall structure extending between said
inwardly facing surface of said load-bearing
structure and said outer surface of said insulat-
ing structure,

a profited element being made of an insulating
polymeric material, said profiled element com-
prising a first flange being mounted to said out-
wardly facing surface of said load-bearing struc-
ture concealed behind said insulating structure
and preferably below said opening, an intercon-
necting member connected to said first flange,
concealed within said insulating structure and
extending a specific distance from said first
flange, and a second flange connected to said
interconnecting member opposite first flange,
said second flange being exposed to said insu-
lating structure and defining a support area, and
a frame supported within said opening of said
wall structure by said support surface of said
second flange at a specific position along said
transverse direction between said inner surface
and said outer surface of said insulating struc-
ture.

The building structure according to claim 12, wherein
said frame being a window frame or a door frame,
said frame preferably including a glazing sheet or a
panel.

The building structure according to any of the claims
12-13, wherein said frame defines a top edge, a bot-
tom edge and two oppositely located side edges,
and wherein said support surface of said second
flange is supporting said frame at said bottom edge
and/or at said top edge and/or at said side edges.

The building structure according to any of the claims
12-14, wherein said first flange or said profiled ele-
ment is mounted by bolts and/or screws onto the
outer surface of the load-bearing structure.
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