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ROOF WINDOW COMPRISING POLYMER PROFILES WITH METAL
REINFORCEMENT

The present disclosure relates to a roof window.

Background

Generally, roof windows for installation in a roof structure of a building are popular, since
such roof windows may provide ¢.g. increased inflow of natural light/sunlight, help to
provide heating, provide ventilation options and/or the like. However, such roof windows
may require a relatively complex window design in order to assure sufficient window
strength and/or water tightening. Various prior art discloses insertion of elongated metal
profiles with the purpose of frame profile reinforcement in roof windows. Such metal
profiles comprises pre-shaped metal plates inserted or attached to a roof window frame

profile.

Patent document W(02021080445 A1 discloses a roof window equipped with reinforcing
sections. Patent document US6427415B1 discloses a roof window comprising an insert that
serves as a heat conducting insert and a reinforcing member. Patent document
WO2008135048A1 discloses a roof window comprising metal insertions that may serve to
strengthen a plastic profile. Patent document PL232782B1 discloses a roof window

comprising a frame with metal reinforcement inserts.

The above mentioned solutions provides advantages with regard to ¢.g. frame profile
strength and/or heat conduction handling. However, the above mentioned solutions may
suffer from drawbacks with regards to ¢.g. window installation and/or environmental

impacts.

The present disclosure ¢.g. provides a solution for a roof window, which may be
advantageous from e.g. a roof window installation perspective and/or may provide a more

environmentally friendly solution.
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Summary

The present disclosure relates to a roof window. The roof window comprises a frame
comprising structural, elongated frame profiles. The frame profiles may comprise at least
side profiles, a top profile and a bottom profile. An insulating glass unit is supported by the
frame. The insulated glass unit comprises a first exterior major surface and a second exterior
major surface. The first and second exterior major surfaces are oppositely directed and

substantially parallel.

One or more of the structural, elongated frame profiles is a polymer frame profile. The
polymer frame profile comprises polymer profile walls which together shape and enclose
one or more longitudinally extending interior profile spaces. Moreover, the polymer frame
profile comprises a metal reinforcement, which reinforces the polymer frame profile. The
metal reinforcement may comprise a plurality of discrete, elongated metal bars, which
extend in the longitudinal direction of the polymer frame profile and which are secured to

one or more of the polymer profile walls.

The present inventors have found that the above-mentioned frame profile design may enable
providing a lightweight and at the same time structurally strong roof window frame
construction. This help to ¢.g. reduce the overall weight of the roof window, which may
enable easier installation and/or enhance working environment during window installation.
The requirements to the structural strength of roof windows are often high, as the roof
window may be needed, as a safety precaution, to be able to carry the weight of a person, the

weight of a thick layer of snow and/or the like.

Some roof windows may be designed and configured to be installed in inclining roofs having
¢.g. a roof pitch above 20 degrees. These types of roof windows may comprise a movable
frame and be of the top hung or centre hung type, or they may be un-openable. Such roof
windows may be installed manually, in some occasions by one or more persons lifting one or
more parts of the roof window from the interior of the building to the roof aperture to be
covered by the roof window, prior to fixating the roof window in the roof structure. The
present disclosure may provide a more lightweight roof window for €.g. such an installation

method, and this may be of advantage to the installing person(s) as the solution may be more
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lightweight. This may ¢.g. provide advantages as persons need to carry a lower weight to the

building loft/upper room part and to lift into the roof structure aperture.

Additionally or alternatively, the above mentioned frame profile design may enable less
frame profile material use, which may provide a more environmental friendly roof window
solution with regards to reduce CO; emission. The reduced material use may relate to one or

both of polymer frame wall material use and/or metal reinforcement material use.

Enhanced reuse options of the frame at end of life of the profile may also be obtained by

means of the present disclosure.

Additionally, the solution may be an advantage in relation to reducing cold bridges in the

profile.

The metal reinforcement e.g. provide one or more advantages relating to one or more of
structural strength in high temperature roof environment, recycling options and carbon

footprint.

In one or more embodiments of the present disclosure, the total weight of metal
reinforcement per meter of the polymer frame profile may be less than 0.7 kg, such as less

than 0.5 kg, such as less than 0.3 kg. per meter frame profile.

This may e.g. provide a lightweight profile design and/or a solution that may provide good

heat insulating properties.

In one or more embodiments of the present disclosure, the total weight of the profile wall
material, and metal reinforcement per meter of the polymer frame profile may be less than
1.5 kg, such as less than 1.2 kg per meter polymer frame profile. This may e.g., in
embodiments of the present disclosure, be provided/obtained per meter of one or more of the

side profiles, the top profile and/or the bottom profile.

This may e.g. provide advantages in relation to one or more of environmental
advantages such as reduced CO2 footprint, reduced window weight and/or improved

cost efficiency.
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The profile weight is excluding/without any insulation material in the profile interior

and excluding any further material attached to the profile. It may also be excluding any skin
layer material providing the visible surface(s) of the profile. Hence, if the total weight of a
profile, per meter profile, is to be determined, any insulation material in the profile interior,
hinge parts and possibly also any skin layer and/or the like is/are to be removed before

weight determination.

In one or more embodiments of the present disclosure, the weight ratio between the total
weight of metal reinforcement per meter of the polymer frame profile and the total weight of
the polymer wall material per meter of the polymer frame profile may be less than 0.5, such

as less than 0.4, such as less than 0.2.

In one or more embodiments of the present disclosure, the total cross sectional area of metal
reinforcement at the profile may be between 4 mm? and 115 mm?, such as between 14 mm?

and 60 mm?, such as between 20 mm? and 40 mm?.

This may e.g. provide advantages in relation to one or more of environmental
advantages such as reduced CO- footprint, reduced window weight and/or improved

cost efficiency.

In one or more embodiments of the present disclosure, said metal bars may each have a cross

sectional area that is between 1 mm? and 30 mm?

In one or more embodiments of the present disclosure, said metal bars may each have a cross

sectional area that is between 2 mm? and 15 mm?, such as between 3 mm? and 10 mm?.

This may e.g. provide advantages in relation to one or more of environmental
advantages such as reduced CO- footprint, reduced window weight and/or improved
cost efficiency. Additionally or alternatively, it may provide an advantageous lightweight yet

strong metal reinforcement.

In one or more embodiments of the present disclosure, the polymer frame profile comprises

one or more partition walls arranged in the interior profile space, wherein the one or more
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partition walls extends between exterior walls of the polymer frame profile, and the one or

more partition walls is/are unitary with the exterior walls of the polymer frame profile.

In one or more embodiments of the present disclosure, said metal reinforcement may
comprise less than ten of the metal bars such as less than seven metal bars, such as less than
five metal bars or less. Additionally or alternatively, in one or more embodiments of the

present disclosure, said metal reinforcement may comprise three or more metal bars.

This may e.g. provide advantages in relation to one or more of environmental
advantages such as reduced CO2 footprint, reduced window weight and/or improved
cost efficiency while also obtaining sufficient structural profile strength. Also, it may hemp

to reduce mechanical complexity and/or cold bridges.

In one or more embodiments of the present disclosure, the frame is a rectangular, movable
frame of the roof window, wherein the frame is movably attached to a fixation frame of the
roof window by means of one or more hinges. In one or more further embodiments of the
present disclosure, the one or more hinges comprises a hinge part fixed to one of the side
profiles and/or the top profile of the movable frame and/or wherein the roof window is of the

centre hung type.

In one or more embodiments of the present disclosure, the hinge arrangement may be

configured to provide a rotation axis for the movable frame.

The rotation axis may generally, in various embodiments of the present disclosure, be
substantially parallel to the longitudinal direction of the top profile and bottom profile of the

movable frame may be perpendicular to the longitudinal direction of the side profiles.

The rotation axis may generally, in various embodiments of the present disclosure, be

substantially perpendicular to the longitudinal direction of the side profiles.

This may help to provide a lightweight roof window that may be opened e.g. for ventilation

purpose.
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In one or more embodiments of the present disclosure, one or more of the plurality of
discrete metal bars may be secured to one or more of the polymer profile walls which are
exterior walls of the polymer frame profile. This may e.g. provide a mechanically strong and

simple construction and/or a solution where improved heat insulation may be obtained.

In one or more embodiments of the present disclosure, one or more of the plurality of
discrete metal bars, such as all metal bars of the metal reinforcement, 1s/are secured to one or
more of the exterior polymer profile walls, by being engaged in one or more slot tracks

formed as integrated parts of the polymer profile walls.

This may e.g. provides a solution where the metal reinforcement may be provided to be
comprised in the profile after profile extrusion, which may e.g. provide a less complex
profile extrusion. The metal reinforcement may in embodiments be engaged into the one or
more slot tracks by being pushed and/or pulled in the longitudinal direction of the profile, in
the profile interior. This may provide that the metal reinforcement engages into the slot

tracks and are thereby maintained as profile reinforcements in the slot tracks.

In one or more embodiments of the present disclosure, the one or more slot tracks may be
formed as integrated parts of the polymer profile walls by means of one or more protrusions

which are integrated with the exterior walls and extends into the interior space of the profile.

For example, in one or more embodiments of the present disclosure, a first protrusion may be
is integrated in a first of the exterior frame profile walls, and a second protrusion may be
integrated in a second of the exterior frame profile walls, and wherein the respective metal
bar abuts the first and second protrusion and is thereby secured, such as wedged, to/at the

polymer profile walls comprising said protrusions.

This may e.g. help to provide a more cost efficient solution and/or help to enable one or

more advantages mentioned e.g. above by means of a more simple profile design.

In one or more embodiments, the plurality of discrete metal bars may be secured to one or

more of the polymer profile walls by positive engagement.
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In one or more embodiments of the present disclosure, the first exterior major surface may
be configured to face the building interior and the second exterior major surface may be
configured to face the exterior of the building when the roof window is installed in a
building roof structure. The first exterior major surface is comprised in a first plane, and the
second exterior major surface is comprised in a second plane. The second plane may in

embodiments of the present disclosure be un-penetrated by the polymer frame profile.

This may e.g. provide a roof window that may be more space saving and/or a roof window
where space for ¢.g. water drainage may be obtained. Also, it may provide heat insulation

advantages.

In one or more embodiments of the present disclosure, a frame profile part of the polymer
frame profile and a part of the interior profile space may be arranged opposite to a side
surface of the insulated glass unit, where the side surface extends between the first exterior
major surface and the second, oppositely directed, exterior major surface of the insulated
glass unit. In further embodiments hereof, one or more, such as two, of the metal bars is/are
secured to an exterior wall of the frame profile part, such as at a corner, of the frame profile
part, which is arranged opposite to the side surface, i.¢. in the area between the planes of a

first exterior major surface and of a second exterior major surface of the insulated glass unit.

This may e.g. help to provide enhanced profile integrity and/or provide advantages with

regards to heat insulation.

In one or more embodiments of the present disclosure, the number of longitudinally
extending interior profile spaces of the polymer frame profile, such as within the polymer
frame profile, may be is less than five, such as less than three, such as less than two. In one
or more embodiments of the present disclosure, if more than two longitudinally extending
spaces are provided, said longitudinally extending interior profile spaces, are separated by

one or more partition walls of the profile.

In one or more embodiments of the present disclosure, one or more of said metals bars is/are
positioned at one or more corner portions of the profile. The comer portions may be/provide

one or more profile extremities.
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In one or more embodiments of the present disclosure, said one or more comer portions
comprises a comer portion where exterior profile walls which comprises an exterior surface
configured to be visible and face a room of the interior of a building and/or the frame

opening meet.

This may e.g. provide advantageous profile reinforcement.

In one or more embodiments of the present disclosure, one or more of the plurality of
discrete metal bars of the metal reinforcement, may be secured to one or more of the polymer

profile walls by being embedded therein, such as by means of co-extrusion.

In one or more embodiments of the present disclosure, all metal bars of the metal
reinforcement, may be secured to one or more of the polymer profile walls by being

embedded therein, such as by means of co-extrusion.

This may e.g. help to provide a cost efficient solution and/or a solution that may provide
improved structural integrity of the frame profile with reduced metal use. Additionally or
alternatively, it may provide heat insulation advantages, such as with regards to reducing

cold bridges.

In one or more embodiments of the present disclosure, the polymer frame profiles may have

been manufactured by co-extruding the wall material and the metal reinforcement.

In one or more embodiments of the present disclosure, the polymer frame profile consist of
said polymer profile walls and said metal reinforcement. Hence, e.g. any insulation material,

if placed inside the profile cavity/cavities, may not be considered a part of the profile.

In one or more embodiments of the present disclosure, one or more exterior polymer profile
walls of the profile comprise a skin layer and a structural base wall, wherein said skin layer
comprises, such as provides, an exterior, visible surface of the exterior polymer profile walls

of the frame.
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In one or more embodiments of the present disclosure, the Uvalue (Usrame) of the polymer

frame profile is below 1.2 W/m?K, such as below 1.0 W/m?2K.

In one or more embodiments of the present disclosure, one or more of the one or more

longitudinally extending interior profile spaces are filled with a heat insulation material.

In one or more embodiments of the present disclosure, the heat insulation material may be or
comprise a wood fibre insulation, an expanded polymer insulation such as an expanded

polystyrene insulation and/or a fibre insulation, such as a glass fibre insulation.

In one or more embodiments of the present disclosure, the number of longitudinally
extending interior profile spaces within the polymer frame profile may be less than six, such

as less than five, such as less than four, for example less than three, such as less than two.

In one or more embodiments of the present disclosure, the elongated metal bars may be solid

metal bars.

In one or more embodiments of the present disclosure, the elongated metal bars may be
metal bars having cross sections. The respective metal bar may ¢.g. in embodiments of the
present disclosure have a circular cross section, a T-shaped cross section, a L-shaped cross
section, a U-shaped cross section, an S-shaped cross section, a square shaped cross section,
an rectangular cross section, plate shaped, such as a |-shaped, cross section or an otherwise

polygonal cross section.

Two or more metal bars, such as all metal bars of the metal reinforcement, may in
embodiments of the present disclosure have substantially the same/identical cross-sectional

shape.

In one or more embodiments of the present disclosure, the metal bars each extends in the

longitudinal direction of the profile. Here, the metal bars may be parallel to each other.

In one or more embodiments of the present disclosure each metal bar extends substantially in

the total frame profile length.
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In one or more embodiments of the present disclosure, one or more of the metal bars are
positioned at a corner portion of the profile cross section where two of said exterior polymer

profile walls meet.

In one or more embodiments of the present disclosure, one or more of the metal bars are

positioned at an extremity of the profile cross section.

In one or more embodiments of the present disclosure, a plurality of the metal bars may be

positioned at a plurality of different extremities, such as corner portions, of the profile.

In one or more embodiments of the present disclosure, one or more of the metal bars may be
positioned at a corner portion providing exterior wall surfaces extending with a mutual angle

larger than 180° such as larger than 250°.

In one or more embodiments of the present disclosure, one or more of said metals bars are
positioned in or at a wall and/or a corner which comprises an exterior surface configured to

be visible and face a room of the interior of a building and/or the frame opening.

In one or more embodiments of the present disclosure, the exterior surface of an exterior
polymer profile wall of the polymer frame profile, which is placed proximate the second
plane, faces and is placed with a distance to the side of the second plane which faces the first

plane.

In one or more embodiments of the present disclosure, at least two metal bars are secured to

the same polymer profile wall.

In one or more embodiments of the present disclosure, a part of an elongated water drain
channel may be placed opposite at least a part of the side surface of the insulating glass unit

that extends between the first and second exterior major surfaces of the insulated glass unit.

In one or more embodiments of the present disclosure, a part of the water drain channel may
be arranged opposite to, such as is supported by and/or attached to, the exterior polymer
profile wall of the polymer frame profile, which is placed proximate a plane which

comprises the second exterior surface.



WO 2024/088752 PCT/EP2023/078046

10

15

20

25

30

11

In one or more embodiments of the present disclosure, the first exterior major surface may
be configured to face the building interior when the roof window is installed in a building
roof structure, wherein the first exterior major surface is comprised in a first plane, wherein
the second exterior major surface is comprised in a second plane, wherein one or more of the

metal bars are positioned at the side of the first plane which faces the second plane.

In one or more embodiments of the present disclosure, the first exterior major surface may
be configured to face the building interior when the roof window is installed in a building

roof structure when the movable frame is in a closed position.

In one or more embodiments of the present disclosure, the insulating glass unit may be
arranged substantially on top of the frame wherein the frame profile substantially extend

below and away from the insulating glass unit.

In one or more embodiments of the present disclosure, the insulated glass unit is adhered to

the frame by a bond seal and/or an adhesive.

In one or more embodiments of the present disclosure, the frame is rectangular and
comprises parallel top and bottom profiles and parallel side profiles, wherein the longitudinal
extent of the side profiles are perpendicular to the longitudinal extent of the top and bottom
profiles.

In one or more embodiments of the present disclosure, the polymer profile walls enclosing

the interior profile space are integrated walls.

In one or more embodiments of the present disclosure, the polymer frame profiles are

extruded profiles.

In one or more embodiments of the present disclosure, the fixation frame comprises
structural, elongated fixation frame profiles comprising side profiles, a top profile and a
bottom profile, wherein said fixation frame profiles together provides a fixation frame

opening,
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wherein one or more of the elongated fixation frame profiles is a polymer frame profile
comprising:

- polymer profile walls enclosing an interior fixation profile space, and

- metal reinforcement, which reinforces the polymer frame profile,
wherein the metal reinforcement of the fixation frame profile comprises a plurality of
discrete, metal bars, such as massive metal bars, which extends in the longitudinal direction
of the fixation frame profile and which are secured to one or more of the polymer profile

walls.

In one or more embodiments of the present disclosure, the total weight of polymer wall
material per meter of the polymer frame profile of the fixation frame, such as per meter of
one or more of the side profiles, the top profile and/or the bottom profile, is less than 1.5 kg,
such as less than 1.3 kg, such as less than 1 kg per meter fixation frame profile. This may

help to provide a low weight roof window.

In one or more embodiments of the present disclosure, the total weight of metal
reinforcement per meter of the polymer frame profile of the fixation frame, such as one or
more of the side profiles, the top profile and/or the bottom profile may be less than 0.7 kg,

such as less than 0.5 kg, such as less than 0.3 kg per meter fixation frame profile.

In one or more embodiments of the present disclosure, the weight ratio (VVVVm:Ve ) between the

total weight (Wmre) of metal reinforcement per meter of the polymer frame profile and the
total weight of the polymer wall material (Wpw) per meter of the polymer frame profile may

be less than 1, such as less than 0.6, such as less than 0.5.

In one or more embodiments of the present disclosure, the weight ratio (VVVVm:Ve

) between the

total weight (Wmre) of metal reinforcement per meter of the polymer frame profile and the
total weight of the polymer wall material (Wpw) per meter of the polymer frame profile may

be less than 0.5, such as less than 0.4, such as less than 0.2.

In one or more embodiments of the present disclosure, the weight ratio (VVVVm:Ve

) between the

total weight (Wmre) of metal reinforcement per meter of the top profile (2b) and/or bottom
profile and the total weight of the polymer wall material per meter of the top profile and/or
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Wmre

bottom profile may be less than the weight ratio ( ) between the total weight (Wmre) of

Wpw
metal reinforcement per meter of the side profiles and the total weight of the polymer wall

material per meter of the side profiles.

In one or more embodiments of the present disclosure, the weight ratio (Wm:ve ) between the

total weight (Wmre) of metal reinforcement per meter of the side profiles and the total
weight of the polymer wall material (Wpw) per meter of the side profiles may be at least 1.5

times larger, such as at least 1.9 times larger, such as at least 2.1 times larger than the weight

mre

A%
ratio (
Wpw

) between the total weight (Wmre) of metal reinforcement per meter of the top

profile and/or bottom profile and the total weight of the polymer wall material (Wpw) per
meter of the top profile and/or bottom profile. The smaller proportion of metal in the top
profile and/or bottom profile allows for a lighter frame of the roof window, and in particular
for centre-hung roof windows, the requirements of the strength of the top profile and/or the

bottom profile are lower than for the side profiles where the window is hinged.

In one or more embodiments of the present disclosure, the total weight of the profile wall
material and metal reinforcement per meter of the polymer frame profile, such as per meter
of one or more of the side profiles, the top profile and/or the bottom profile, may be less than

1.5 kg, such as less than 1.2 kg per meter polymer frame profile.

In one or more embodiments of the present disclosure, the total weight of polymer wall
material per meter of the polymer frame profile, such as per meter of one or more of the side
profiles, the top profile and/or the bottom profile, may be less than 1.1 kg, such as less than
0.9 kg, such as less than 0.7 kg per meter frame profile.

In one or more embodiments of the present disclosure, the total weight of polymer wall
material per meter of the polymer frame profile, such as per meter of one or more of the side
profiles, the top profile and/or the bottom profile, may be at least 0.3 kg, such as at least 0.4
kg, such as at least 0.5 kg, such as at least 0.7 kg per meter frame profile.

In one or more embodiments of the present disclosure, the total weight of metal

reinforcement per meter of the polymer frame profile, such as per meter of one or more of
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the side profiles, the top profile and/or the bottom profile may be less than 0.7 kg, such as
less than 0.5 kg, such as less than 0.3 kg.

In one or more embodiments of the present disclosure, the density of the polymer wall
material /such as e.g. the entire wall material or a base wall material if a skin layer is
provided) may be between 1100 kg/m? and 1800 kg/m?3, such as between 1300 kg /m?
and 1600 kg/m?3, such as between 1400 kg /m?® and 1600 kg/m?3

In one or more embodiments of the present disclosure, the density of the metal of the metal
reinforcement may be between 5800 kg/m3 and 9000 kg /m?, such as between 6800
kg/m?3 and 8500 kg/m?3, such as between 7750 kg /m?® and 8050 kg /m>.

In one or more embodiments of the present disclosure, the metal of the metal reinforcement
may be or comprise steel such as stainless steel or surface coated metal, such a galvanized

metal such as for example galvanized steel.

In one or more embodiments of the present disclosure, the volume of the polymer profile

wall material per meter of said polymer frame profile may be between 2.0E-4 m2/m and

1.0E-3 m3/m, such as between 2.0E-3 m3/m and 8.0E-4 m3/m., such as between 3.0E-4
m3/m and 6.0E-4 m3/m

In one or more embodiments of the present disclosure, the volume of the metal of the metal
reinforcement per meter of said polymer frame profile may be between 1.0E-5 m3/m and
5.0E-5 m3/m, such as between 1.0E-5 m3/m and 4.0E-5 m3/m, such as between 1.1 E-5
m3/m and 3.6E-5 m3/m.

In one or more embodiments of the present disclosure, the thickness of one or more of the
polymer profile walls extending between adjacent metal bars may be less than 1.4 times,

such as less than 1.2 times, the thickness such as a diameter, of the metal bars.

In one or more embodiments of the present disclosure, the thickness of one or more of the
polymer profile walls extending between adjacent metal bars may be smaller than the

thickness, such as smaller than a diameter, of the metal bars.
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In one or more embodiments of the present disclosure, the metal bars may be enclosed by
wall material of the polymer profile walls. In further embodiments, a part of the wall
material enclosing one or more of the metal bars may provide an elevation, such as an

clongated elevation, extending into the interior profile space.

In one or more embodiments of the present disclosure, one or more of the metal bars may be
enclosed by wall material parts of the polymer profile walls, wherein the total thickness of
the metal bar and the wall material enclosing the metal bar is larger, such as at least 1.8 times
larger, such as at least 2.5 times larger, than the total wall thickness of the adjacent profile

wall extending between adjacent metal bars.

In one or more embodiments of the present disclosure, the profile walls comprise discretely
arranged elongated elevations (25), which each extends into the profile interior and in the
longitudinal direction of the profile, and wherein the discretely arranged elongated elevations

each encloses a part of a metal bar (6).

In one or more embodiments of the present disclosure, the elongated frame profiles each
have a longitudinal direction, a width and a height, wherein one or more of the elongated
frame profiles, such as the side profile and/or the top profile, comprises

- a first corner, a second comner, and an exterior wall part interconnecting said first and
second comer, and

- a third corner, and an exterior wall part interconnecting said second and third corer,
wherein said exterior wall interconnecting said second and third comer faces the frame

opening provided by the frame profiles of the frame.

In one or more embodiments of the present disclosure one or more of the elongated frame
profiles, such as the side profile and/or the top profile, moreover, comprises a fourth corner
and an exterior wall part which interconnects said third and fourth corner

wherein the exterior wall part which interconnects said third and fourth corner

comprises a recessed portion extending in the longitudinal direction of the profile, wherein

the recessed portion is provided by means of
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- afirst wall portion of the exterior wall part interconnecting said third and fourth
corner, which first wall portion faces and supports a part of an exterior major surface
of the insulated glass unit, and

- asecond wall portion, which is placed opposite to a side surface of the insulated

glass unit.

In one or more embodiments of the present disclosure, one or more of the elongated frame
profiles, such as the side profiles and/or the top profile, moreover comprises:

a fifth corner and an exterior wall part interconnecting said fourth and fifth corner,

an exterior wall part interconnecting said fifth and first corner,

wherein the interior profile space is placed between the exterior wall interconnecting the fifth
and first corner and the exterior wall interconnecting the second and third corner, and
wherein the exterior wall interconnecting the fifth and first corner comprises an exterior

surface facing away from the frame opening.

In one or more embodiments of the present disclosure the exterior wall interconnecting the
fifth and first corner may comprise an exterior surface that faces away from the frame

opening and faces towards a frame profile of a fixation frame.

In one or more embodiments of the present disclosure, the exterior wall interconnecting the
fifth and first corner may comprise or be provided with one or more resilient gaskets

configured to abut a fixation frame surface of the roof window.

In one or more embodiments of the present disclosure, a metal bar may be arranged at one or

more of the first comner, the second comer, the fourth corner and/or the fifth comer.

In one or more embodiments of the present disclosure, a metal bar may be omitted at the
third comer. In other embodiments of the present disclosure, a metal bar may be arranged at

the third comer.

In one or more embodiments of the present disclosure, a metal bar may be arranged between

said first comer and said second corner.
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In one or more embodiments of the present disclosure, the metal bars may be attached to,

such as adhesive bonded to or mechanically fastened to the profile wall material.

In one or more embodiments of the present disclosure, the metal reinforcement may
comprise, such as consist of, less than ten elongated metal bars, such as less than seven metal

bars, such as five metal bars or less.

In one or more embodiments of the present disclosure, said metal reinforcement comprises
between two and ten metal bars, such as between two and five metal bars (including both end

points).

In one or more embodiments of the present disclosure, said metal bars may each have a cross

sectional area that is less than 25 mm? such as less than 15 mm?, such as less than 10 mm?.

In one or more embodiments of the present disclosure, said metal bars may each have a

diameter that is less than 5 mm, such as 4 mm or less, for example 3 mm or less.

In one or more embodiments of the present disclosure, said metal bars may each have a cross
sectional area that is between 1 mm? and 30 mm? such as between 2 mm? and 15 mm?,

such as between 3 mm? and 10 mm?.

In one or more embodiments of the present disclosure, the total cross-sectional area of metal
reinforcement may be between 4 mm? and 115 mm?, such as between 14 mm? and 60

mm?2, such as between 20 mm? and 40 mm?.

In one or more embodiments of the present disclosure, the polymer profile walls may

comprise or be made from Polypropylene.

In one or more embodiments of the present disclosure, the polymer profile walls may
comprise or be made from polyvinyl chloride (PVC), such as chlorinated Polyvinyl chloride

(CPVC).

In one or more embodiments of the present disclosure, the profile walls comprise

strengthening fibres, such as glass fibres or carbon fibres embedded in the walls.
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In one or more embodiments of the present disclosure, the profile walls may be made from
or comprise a PP20GF material, meaning a polypropylene wall with 20% glass fibres (by

weight or by volume) embedded therein.

In one or more embodiments of the present disclosure, the polymer profile walls may

comprise or be made from a polyethylene terephthalate polymer material.

In one or more embodiments of the present disclosure, the polymer frame profile has a
maximum height, wherein the maximum height is less than 110 mm, such as less than 90
mm, such as less than 70 mm. In some embodiments of the present disclosure, the maximum
height may include a height of a frame profile part which extends opposite to the side surface

of the insulated glass unit.

In one or more embodiments of the present disclosure, the polymer frame profile has a
maximum width, wherein the maximum width is less than 80 mm, such as less than 60 mm,

such as less than 45 mm.

In one or more embodiments of the present disclosure, the maximum width may include a
width of a frame profile part which is overlapped by a major surface of the insulated glass

unit.

In one or more embodiments of the present disclosure, the maximum profile height is
determined in a direction perpendicular to a plane defined by a major surface of the

insulating glass unit.

In one or more embodiments of the present disclosure, the profile width may be determined

in a direction parallel to a plane defined by a major surface of the insulating glass unit.

In one or more embodiments of the present disclosure, the weight of metal reinforcement of
the polymer frame profile per meter of the polymer frame profile is lower than the weight of

polymer wall material of the polymer frame profile per meter polymer frame profile.
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I one or more embodiments of the present disclosure, said polymer profile walls are exterior
walls. In one or more embodiments of the present disclosure, the exterior polymer profile
walls has/have a thickness between 1 mm and 4 mm, such as between 1.3 mm and 2.5 mm.

This may e.g. provide a less heavy frame profile.

In one or more embodiments of the present disclosure, a part of the interior profile space
may be positioned opposite to a side surface of the insulating glass unit, where said side
surface extends between a first exterior major surface and a second, oppositely directed,

exterior major surface of the insulated glass unit.

In one or more embodiments of the present disclosure, a part of the interior profile space

may be positioned opposite to an exterior major surface of the insulated glass unit.

In one or more embodiments of the present disclosure, the polymer frame profile may
comprise one or more partition walls arranged in the interior profile space, wherein the one
or more partition walls extend between exterior walls of the polymer frame profile, wherein
the one or more partition walls is unitary with the exterior walls of the polymer frame

profile.

In one or more embodiments of the present disclosure, at least one partition wall in the
interior profile space extends between the exterior wall part interconnecting said third and

fourth comer and the exterior wall interconnecting said fifth and first comer.

In one or more embodiments of the present disclosure, the insulating glass unit overlaps at
least 10%, such as at least 20%, for example at least 50% or at least 90% of the maximum

width of one or more of the polymer frame profiles.

In one or more embodiments of the present disclosure, said side profiles may be a polymer
frame profile as disclosed herein, and wherein the insulating glass unit overlaps at least 10%,
such as at least 20%, for example at least 50% or at least 90% of the maximum width of the

respective side profile.

In one or more embodiments of the present disclosure, at least said side profiles may be a

polymer frame profile as disclosed herein.
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In one or more embodiments of the present disclosure, wherein the roof window is
configured to be installed in an inclining roof having a roof pitch above 20 degrees. Here, the
roof window may ¢.g. in embodiments, comprise one or more water drain channels and/or
ong or more water covers that are configured to cover a space between a movable frame and

a fixation frame of the glass unit at the sides of the roof window.

In one or more embodiments of the present disclosure, one or more of said exterior polymer
profile walls may comprise one or more skin layers and a structural base wall 15, wherein
said skin layer is arranged at the base wall and comprises, such as provides, an exterior,

visible surface of the exterior polymer profile walls of the frame.

Said skin layer may e¢.g. help to provide a low maintenance surface.

Additionally or alternatively, the skin layer may provide a cost efficient solution as other
material parts of the profile, such as the material of the structural, exterior walls, may not
need to be designed to inherently provide a visually appealing surface. This may e¢.g. enable
providing a solution which is light weight, yet structurally strong, cost efficient solution

which may be aesthetically pleasant and/or may enable reducing carbon footprint.

In one or more embodiments of the present disclosure, the skin layer may have a
substantially insignificant contribution to the structural integrity of the profile.
In one or more embodiments of the present disclosure, the skin layer may provide a

contribution to the structural integrity of the profile.

In one or more embodiments of the present disclosure, the one or more skin layers and a

structural base wall are co-extruded wall parts providing the respective wall.

In one or more embodiments of the present disclosure, the wall thickness of one or more of
said exterior walls may be provided by the sum of the thickness of the base wall and the

thickness of the skin layer.

In one or more embodiments of the present disclosure, the thickness of the skin layer is

lower than the thickness of the base wall.
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In one or more embodiments of the present disclosure, the thickness of the skin layer is
between least 5%, and 40%, such as between 10% and 30%, such as between 20% and 27%
of the total thickness (WTh1) of said exterior wall (4AB-4EA).

In one or more embodiments of the present disclosure, the thickness of the skin layer is less
than 40%, such as less than 30%, such as less than 27% of the total thickness of said exterior

wall.

In one or more embodiments of the present disclosure, the skin layer may comprise or

consist of an acrylonitrile styrene acrylate material.

In one or more embodiments of the present disclosure, the ASA material may have a density

of between 950-100 kg/m>, such as between 1045-1065 kg/m”.

In one or more embodiments of the present disclosure, the skin layer may be interrupted at
ong or more interruption areas around the exterior boundary of the respective elongated

frame profiles.

This may help to reduce the use of skin layer material, such as reduce the use of new/virgin
skin layer material. It may ¢.g. help to improve cost efficiency, help to provide strength

advantages and/or help to reduce carbon footprint.

Roof windows use external covers, also known as cladding, to ensure a watertight assembly
and to provide long weather resistant finish. There may e.g. be substantially no skin present
at the locations overlapped by said external covers. The covers extend from the exterior edge

of the glass and extend to the roof covering surface.

The skin layer may in embodiments comprise or consist of new material/virgin material.

The skin layer may in embodiments comprise or consist of recycled material.

In one or more embodiments of the present disclosure, less than 95%, such as less than 90%,
such as less than 60% of the exterior surface of the total exterior boundary of the frame

profile may be provided by the skin layer.
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In one or more embodiments of the present disclosure, between 40% and 95%, such as
between than 50%, and 90%, such as between 60% and 80% of the exterior surface of the

total exterior boundary of the frame profile may be provided by the skin layer.

In one or more embodiments of the present disclosure, the skin layer comprises a plurality of
discrete skin layers which are distributed around the exterior boundary of the respective

clongated frame profile.

This may e.g. help to even further reduce the skin layer material use.

Discrete skin layers may hence be separated by said interruption arcas where the skin layer is
omitted. These interruption areas may be arranged at locations which, during normal roof
window use (such as when the window is in a closed or open position, if comprising a
movable frame), may not be visible to a human user, ¢.g. due to being covered by a movable

frame, a fixation frame, one or more covers and/or the glass unit.

In embodiments of the present disclosure, the skin layer(s) may extend substantially in the

full length of the respective profile.

In one or more embodiments of the present disclosure, the base layer material may be

exposed at the profile exterior where the skin layer is interrupted.

This may e.g. help to provide a simplified frame profile. This may e.g. help to increase cost
efficiency and/or improve environmental advantages and/or improve options at “end of life

time” recycling of the frame profile.

In one or more embodiments of the present disclosure, the base layer material substantially
provides the total wall thickness of the wall at the one or more interruption areas, such as
wherein said total wall thickness at the interruption area substantially correspond to the total
wall thickness provided by the skin layer thickness and the thickness of the base wall that is

covered by the skin layer.

This may e.g. be an advantage in relation to profile manufacturing, such as co-extrusion

where base wall and skin layer(s) is/are extruded together, it may provide mechanical
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advantages and/or the like. The total thickness may be determined at locations where no
clongated elevations, metal reinforcement or the like is present. For example a total thickness

of a generally flat exterior wall part.

In one or more embodiments of the present disclosure, one or more covers of the roof

window, covers and hides one or more of said interruption areas.

Said one or more covers may in embodiments of the present disclosure comprises one or
more of:
- an clongated water cover
- adrain channel profile and/or
- aside cover configured to cover a side part of an exterior surface of a fixation frame
profile wall surface facing away from a fixation frame opening.
This may e.g. provide a more cost efficient, yet aesthetically desirable and water resistant

roof window design.

In one or more embodiments of the present disclosure, the thickness of the skin layer and the
thickness of the structural base wall together provides the total wall thickness of the

respective exterior polymer profile wall. In some embodiments of the present disclosure, the
total thickness may be between 1 mm and 4 mm, such as between 1.3 mm and 2.5 mm, such

as between 1.7 mm and 2.3 mm.

In one or more embodiments of the present disclosure, the thickness of one or more of the
polymer profile walls extending between adjacent metal bars may be the thickness of
structural wall parts, such as excluding the thickness contribution of a skin layer of/at said

one or more polymer profile walls.

In one or more embodiments of the present disclosure, one more or all of said polymer
profile walls, which together shapes and encloses the interior profile space and provides the

outer profile boundary are structural walls.

In one or more embodiments of the present disclosure, one, more or all of said polymer
profile walls which together shapes the outer boundary of the profile are exterior structural

walls.



WO 2024/088752 PCT/EP2023/078046

10

15

20

25

30

24

In one or more embodiments of the present disclosure, one or more interior polymer profile
walls, which separate one or more longitudinally extending interior profile spaces from each
other, inclines in a direction away from a second plane comprising the second major surface

with an angle less than 90 degrees to the plane.

In one or more embodiments of the present disclosure, both the first and second plane may
be un-penetrated by the polymer frame profile. This may be the case for one, more or of the

side profiles, top profile and/or bottom profile of the frame.

In one or more embodiments of the present disclosure, wherein a bracket profile extends
opposite the side surface of the glass unit, wherein the bracket profile penetrates both planes
comprising the respective exterior major surface of the glass unit, such as wherein the

bracket profile comprises a wall part overlapping the second exterior major surface.

In one or more embodiments of the present disclosure, the metal reinforcement comprises a
plate shaped metal bar, wherein the plate shaped metal bar has a width and wherein the plate
shaped metal bar is arranged in the interior frame profile space,

wherein the width of the plate shaped metal bar extends in a direction away from a first
region located proximate the first plane comprising the outer major of the glass unit,
wherein the width of the plate shaped metal bar extends in the interior frame profile space in
a direction away from a further plane, so that the interior space is split into a first space part
located at a first side of the plate shaped metal bar, and a second space part located at a
second side of the plate shaped metal bar,

wherein the further plane is perpendicular to the first plane,

wherein the further plane extends parallel to the longitudinal direction of the frame profile,
wherein the further plane touches a part of an exterior surface of the exterior wall of the

frame profile that faces and is proximate the frame opening provided by the frame.

This may e.g. provide a controlled crossing of isotherms dependent on the temperature at the
exterior of the building and interior of the building in which the roof window is placed. For
example, when it is hotter at the building exterior than at the building interior, more
isotherms may be crossed by the metal profile than when the temperature at the building

interior is higher than the outside temperature. This the metal bar may hence e.g. help to



WO 2024/088752 PCT/EP2023/078046

10

15

20

25

30

25

guide heat away from the profile walls that may be subjected to high temperatures due to
sunlight. In some situations, if it is ¢.g. above 40 degrees Celsius outside, the temperature at
parts of the frame proximate the corner may increase to above 90 degrees Celsius or even
above 100 degrees Celsius if the metal profile was omitted. However, the metal profile may
due to the above arrangement guide heat away and thus reduce the temperature at the wall

material of the exterior wall.

It is understood that the metal profile may be arranged to abut the exterior wall(s) of the

profile.

In one or more embodiments of the present disclosure, the plate shaped metal bar extends
between an exterior frame profile wall that abuts the frame opening provided by the frame,

and another exterior frame profile wall.

In one or more embodiments of the present disclosure, the plate shaped metal bar extends
between a frame profile wall part that faces a major exterior surface of the glass unit, and

another exterior frame profile wall.

In one or more embodiments of the present disclosure, the other exterior frame profile wall
comprises or is an exterior wall comprising an exterior surface facing away from the frame

opening.

In one or more embodiments of the present disclosure, said other exterior frame profile wall

comprises or is an exterior wall configured to face the interior of the building.

The present disclosure moreover relates, in a second aspect to a roof window, comprising:

a frame comprising structural, elongated frame profiles comprising side profiles, a top
profile and a bottom profile, and

an insulating glass unit supported by the frame,

wherein the insulated glass unit comprises a first exterior major surface and a second exterior
major surface,

wherein the first and second exterior major surfaces are oppositely directed and substantially

parallel,
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wherein one or more of the structural, elongated frame profiles is a polymer frame profile
comprising polymer profile walls, which together shape and enclose one or more
longitudinally extending interior profile spaces, and metal reinforcement, which reinforces
the polymer frame profile. The total weight of metal reinforcement per meter of the polymer
frame profile may in embodiments be less than 0.7 kg, such as less than 0.5 kg, such as less

than 0.3 kg. per meter frame profile (2a, 2b, 2¢).

This may e.g. provide a more lightweight and/or environmentally friendly roof window

design.

The present disclosure moreover, in a third aspect, relates to a roof window comprising:
- aframe comprising structural, elongated frame profiles comprising side profiles, a
top profile and a bottom profile, and
- an insulating glass unit supported by a frame of the window, wherein the insulated
glass unit comprises a first exterior major surface and a second exterior major
surface wherein the first and second exterior major surfaces are oppositely directed
and substantially parallel,
wherein one or more of the structural elongated frame profiles is a polymer frame profile
comprising
- exterior polymer profile walls, which together shapes and encloses an interior
profile space, and
- metal reinforcement, which reinforces the polymer frame profile,
wherein one or more of said exterior polymer profile walls comprises a skin layer and a
structural base wall, wherein said skin layer comprises, such as provides, one or more of the

exterior, visible surfaces of the exterior polymer profile walls.

In one or more embodiments of the present disclosure, the roof window according to the
second aspect and/or third aspect may be a roof window according to any of the

embodiments described above.

The present disclosure moreover relates to a building comprising one or more roof windows
installed in a roof structure of a building, wherein said one or more roof windows is a roof

window as disclosed herein.
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Aspects of the present disclosure will be described in the following with reference to the

figures in which:

fig. 1

fig. 2

fig. 3

fig. 4

fig. 5

fig. 6

fig. 7

fig. 9

fig. 10

figs. 11-13

figs. 14-15

fig. 16

- illustrates a roof window comprising a polymer frame profile according to
embodiments of the present disclosure,

- illustrates a roof window comprising a polymer frame profile according to
further embodiments of the present disclosure,

- illustrates a roof window comprising a polymer frame profile and a glass unit
overlapping a large part of the profile width, according to embodiments of the
present disclosure,

- illustrates a roof window comprising a fixation frame and a movable frame,
according to embodiments of the present disclosure,

- illustrates a roof window comprising a polymer frame profile comprising one
or more skin layers, according to embodiments of the present disclosure,

- illustrates a roof window comprising a fixation frame and a movable frame,
according to further embodiments of the present disclosure,

- illustrates a polymer top profile of a roof window according to further
embodiments of the present disclosure,

- illustrates a polymer bottom profile of a roof window according to further
embodiments of the present disclosure,

- illustrates a roof window comprising a fixation frame and a movable frame,
according to still further embodiments of the present disclosure,

- illustrates a roof window comprising a polymer frame profile comprising slot
tracks with metal bars arranged therein, according to embodiments of the
present disclosure,

- illustrates a roof window comprising a polymer frame profile comprising
embedded metal bars according to various embodiments of the present
disclosure,

- illustrates a roof window comprising a polymer frame profile comprising slot
tracks with metal bars arranged therein, according to further various
embodiments of the present disclosure,

- illustrates a building comprising roof windows installed in a building roof

structure, according to embodiments of the present disclosure,
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fig. 17 - illustrates a roof window comprising slot tracks that secures plate shaped
metal bars at external profile walls, wherein the metal bars have a width that
extends diagonally inside the polymer frame profile, according to embodiments
of the present disclosure, and

fig. 18 - illustrates a roof window comprising slot tracks that secures metal bars at
external profile walls, where the metal bars have a width that extends along an

interior surface of an exterior frame profile wall.

Detailed description
Fig. 1 illustrates schematically a part of a frame 2 of a roof window 1 according to various

embodiments of the present disclosure.

The frame of the window 1 comprises structural, elongated frame profiles 2a, 2b, 2¢

comprising side profiles 2a, a top profile 2b and a bottom profile 2¢ (see ¢.g. fig. 9).

A cross section of the side profile 2a is illustrated in fig. 1. The side profiles, top profile and
bottom profile together provides a frame opening 2d through which light such as sunlight

entering through the insulating glass unit can pass.

The cross section is provided transverse to the longitudinal direction of the profile 2a.

An insulating glass unit 3 is supported by the frame 2. The insulating glass unit 3 may be
attached to the frame 2 by means of fastening means (not illustrated) such as comprising
mechanical fastening means (e.g. screws, clamping, a clips system and/or the like) and/or an
adhesive, such as be adhered to the frame by a bond seal and/or an adhesive. Such fastening

means are not illustrated in fig. 1.

The insulating/insulated glass unit 3 comprises a plurality of glass sheets 3a-3¢, and
insulating gaps 15a, 15b are provided between the glass sheets. The insulated glass unit 3 in
the illustrated embodiment comprises three glass sheets 3a-3¢. Fewer or more glass sheets
3a-3L may be provided in other embodiments. These glass sheets have major surfaces
arranged parallel to each other. The insulating glass unit 3 comprises a first, outer glass sheet
3a, a third glass sheet 3¢, and a second intermediate glass sheet 3b. The second intermediate

glass sheet 3b is placed between the first glass sheet 3a and the third glass sheet 3c.
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Generally, the first glass sheet 3a may be configured to face the exterior EXT of the building
when the roof window 1 is installed in a roof structure of the building and may provide the
exterior major surface S2. A first insulating gap 15a is provided between an inner, major
surface of the first outer glass sheet 3a and a major surface of the second, intermediate glass
sheet 3b. The first insulating gap 15a is sealed by means of a first edge seal 16a. A second
insulating gap 15b is provided between another major surface of the second, intermediate
glass sheet 3b, and a major surface of the third glass sheet 3c. The second insulating gap 15b
is sealed by means of a second edge seal 16b. The edge seals 16a, 16b of the insulated glass
unit 3 may in embodiments of the present disclosure comprise spacer bars. Such spacer bars,
that may be common, comprises a metal profile, a composite profile, a structural foam or
TPS (thermoplastic) and/or the like. Other spacer bars may be used. Spacer bar may in some
embodiments comprise a desiccant for absorbing moisture. The edge seal 16a, 16b functions
as a gas barrier sealant to keep an insulating gas (commonly argon) in the insulating gap 4a,
4b for the lifetime of the insulated glass unit 3. The edge seal(s) 6a, 6b may also structurally
hold the glass panes 3a-3c¢ joined as a single, insulating glass unit 3. One or more of the glass

sheets 3a-3¢ may be thermally tempered or may be annealed glass sheets.

In other embodiments of the present disclosure (not illustrated), the glass unit 3a may be a
vacuum insulated glass (VIG) unit a reduced pressure is provided in one or more gaps 15a,
15b, and where a plurality of support structures/spacers are distributed in the gap to maintain

distance between the glass sheets, due to the reduces pressure.

The insulating glass unit 3 may in further embodiments be a laminated glass unit as
illustrated. Hence, a further lamination glass sheet 3L is attached to the exterior surface of
the third glass sheet 3¢ that faces away from the gap 15b by means of a lamination layer LL,
such as an adhesive. The lamination layer LL may for example comprise EVA (Ethylene
Vinyl Acetate) or PVB (Polyvinyl butyral) and should be transparent to visible light so that
sunlight can pass through the insulated glass unit 3. Other types of lamination materials may
be used. These lamination material should preferably be transparent to light in at least the
visible spectrum. The lamination of the insulated glass unit 3 may provide safety, and may
¢.g. be advantageous in roof windows. Although the glass sheet 3¢ may be considered the
inner glass sheet of the insulated glass unit 3, the lamination glass sheet 3L is often arranged

as the innermost glass sheet of the window (when the movable frame, if present, is in a
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closed position), and may provide the exterior major surface S1 of the insulating glass unit

for facing, such as abutting, the interior INT of the building.

The lamination glass sheet 3a may be configured to face the building interior. The lamination

glass sheet 3L in fig. 1 may comprise the major surface S1.

The insulated glass unit 3 comprises a first exterior major surface S1 and a second exterior
major surface S2. The first and second exterior major surfaces S1, S2 are oppositely directed
and substantially parallel. The surface S1 is configured to face the interior of a building INT.
The surface S1 is configured to face the exterior EXT of a building. Tis may ¢.g. be the case
if the frame 2 is an unmovable frame (i.e. where no hinge arrangement is provided between
the frame 2 and a fixation frame (see ¢.g. fixation frame 7 in figs 4 or 5). If the frame is a
movable frame that is connected to a fixation frame, the surface S1 is configured to face the

building interior INT when the movable frame is in a closed position.

The frame profile 2a is a structural, elongated frame profile, and is a polymer frame profile.
The polymer frame profile comprises polymer profile walls 4AB-4EA. These may be
exterior walls as illustrated. The exterior walls 4AB-4EA together shape and enclose one or
more longitudinally extending interior profile spaces 5. In case more than one space 5 is

provided, the spaces are separated by one or more interior partition walls 11.

The exterior polymer profile walls 4AB-4EA are structural walls and together these shapes
the outer boundary of the profile. A skin layer (skin layer is not illustrated in fig. 1 but is
described in more details further below) may be provided and in this case provide a surface

of the outer boundary.

The profile 2a may in embodiments of the present disclosure be an extruded profile that is

manufactured by means of extrusion.

The profile 2a moreover comprises metal reinforcement, which reinforces the polymer frame
profile 2a. The metal reinforcement comprises a plurality of discrete metal bars 6 such as
discrete solid metal bars. Each of these bars 6 extend in the longitudinal direction of the
frame profile 2a and are secured to one or more of the polymer profile walls 4AB-4EA. In

fig. 1, the metal bars 6 extend in the longitudinal direction of the frame profile 2a are secured
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to one or more of the polymer profile walls 4AB-4EA by being embedded therein. In this
case, this may ¢.g. be obtained by for example co-extruding the metal bars 6 and the profile

walls 4AB-4EA.

In embodiments of the present disclosure, the structural frame profile 2a consists of polymer

profile walls 4AB-4EA, 11 and the metal reinforcement.

In one or more embodiments of the present disclosure, the polymer frame profile 2a consists
of polymer profile walls, said metal reinforcement and one or more skin layers 14 (see e.g.

fig. 5 and the description relating thereto).

The illustrated profile may as illustrated also comprise, in some embodiments, comprise one
or more partition walls 11. This/these may be integrated in the profile and also be provided
by means of/during profile extrusion. Such partition walls provides a plurality of

longitudinally extending interior profile spaces within the polymer frame profile.

In some embodiments of the present disclosure, the number of longitudinally extending
interior profile spaces within the polymer frame profile may be less than six, such as less
than five, such as less than four, such as less than three, such as less than two. In fig. 1, two
longitudinally extending interior profile spaces are provided, these are separated by the

partition wall 11 that is an integral part of the profile 2a.

One or more of the one or more longitudinally extending interior profile spaces which is/are
enclosed by the exterior walls 4AB-4EA may in embodiments of the present disclosure be
filled with a heat insulation material. This may ¢.g. comprise one or more of a natural fibre
insulation such as a wood fibre insulation, an expanded polymer insulation such as an
expanded polystyrene insulation, a fibre insulation, such as a glass fibre insulation and/or the

like.

The profile 2a may hence be a hollow structural profile that is filled with a heat insulating

material in one or more interior longitudinally extending profile spaces.

In some embodiments, one or more longitudinally extending interior profile spaces may be

left empty and hence only filled with air.
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The Usrame value of the polymer frame 2, such as the polymer frame profile, (with or without
heat insulating material in the profile interior 5) may in embodiments of the present

disclosure be below 1.2 W/m2K, such as below 1.0 W/mK.

In other embodiments of the present disclosure, one or more of the discrete metal bars 6 may
be secured to one or more of the polymer profile walls by being engaged in one or more slot
tracks formed as integrated parts of the polymer profile walls (see €.g. one or more of figs.

10, 14-15 and 17-18 and the description thereto).

The elongated metal bars 6 may as illustrated be solid metal bars. The metal bars 6 may

extend in parallel, longitudinal directions and may thus be parallel to each other.

In fig. 1, the metal bars 6 are positioned at different comer portions A-E of the profile cross
section. Two of the exterior polymer profile walls 4AB-4EA meet at these comer portions.
The metal bars 6 may as illustrated be positioned at a plurality of different corner portions

A E of the profile 2a.

One or more of the metal bars 6 may as illustrated be positioned at a corer portion A-E
providing exterior wall surfaces 4BCs, 4ABs extending with a mutual angle al larger than
180° such as larger than 250°. This is in the illustrated example ¢.g. the case for the corners
A, B C, D, E. This may depend on the roof window design. For example, if the roof window
comprises a fixation frame and the frame profile 2a is a part of a movable frame, The

fixation frame may be arranged to cover some of the exterior profile 2a surfaces.

The metals bars 6 are in fig. 1 positioned in or at a wall 4AB, 4BC and/or a comer A,B,C
which comprises an exterior surface 4ABs, 4BCs configured to be visible and face interior
INT of a building and/or the frame opening 2d provided by the polymer frame profiles of the

frame.

For example, the walls 4BA and 4AB meet at the second corner B. These walls comprises
surfaces 4ABs, 4BCs configured to be visible and face interior INT of a building and the
frame opening 2d provided by the polymer frame profiles of the frame, respectively. The
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corner B hence provides the transition between an exterior wall surface 4ABs that faces

away from the plane P1, and a wall surface 4BCs facing the frame opening.

The wall surfaces 4BCs, 4ABs at the corner portion B may in embodiments extend from the
comer B portion with a mutual angle al that is larger than 180°, such as larger than 250° (as

is the case in fig. 1).

In fig. 1, the angle al between the exterior wall surfaces meeting at the respective corner
portions A, B, C, D, E all extend with a mutual angle al that is larger than 180°, such as
larger than 250°.

It is understood that the exterior wall surfaces 4ABs, 4BCs, 4Des, 4EAs faces away from the

profile interior 5.

The second exterior major surface S2 of the glass unit 3 is configured to face the exterior
EXT of the building when the window 1 is installed (according to installation instructions) in
a building roof structure. The second exterior major surface S2 is comprised in a second
plane P2. This may also be understood as the surface S2 provides/defines the second plane

P2.

The second plane P2 is in fig. 1 un-penetrated by the polymer frame profile 2a. Hence the
exterior surfaces 4DEs, of the exterior polymer profile walls 4DE of the polymer frame
profile 2a which is placed proximate the second plane P2 faces and is placed with a distance
DIS1 to the side P2s of the second plane P2 which faces the first plane P1. The first plane P1

is defined by the exterior major glass unit surface S1.

The first plane P1 has a first side Plsl that faces the second plane P2 and a second side P1s2
that faces away from the second plane P2. The second plane P2 has a first side P2s1 that
faces the first plane P1 and a second side P2s2 that faces away from the first plane P1.

The metal bars 6 at the comers E and D are positioned at a position opposite to a side surface
S3 of the insulating glass unit 3. This side surface 3 extends between the first exterior major

surface S1 and the second, oppositely directed, exterior major surface S2 of the insulated



WO 2024/088752 PCT/EP2023/078046

10

15

20

25

30

35

glass unit 3. The side surface S3 extends over/opposite to a plurality of side edges of the
glass sheets 3a-3L and over the edge seals 16a 16b.

In some embodiments, at least two metal bars 6 of the metal reinforcement may be secured
to the same polymer profile wall. This is in the illustrated example the case for the wall 4AB
where three metal bars 6 are secured to the same polymer profile wall (one metal bar 6 at
cach comer A, B, and one bar 6 between the comers A, B). At wall 4DE, two metal bars 6

are secured to the same polymer profile wall 4DE.

The insulated glass unit 3 comprises the side surface S3 which extends between the first
exterior major surface S1 and the second exterior major surface S2. A frame profile part 20
of the polymer frame profile 2a, 2b is arranged opposite to the side surface S3 of the
insulated glass unit. This provides that a part of the interior profile space 5 extends to a

position opposite the side surface S3.

In fig. 1, the metal bars 6 are secured to an exterior wall 4CD2, 4DE, 4EA, such as a corner
D, E, of the frame profile part which is arranged opposite to the side surface S3.

One or more of the metal bars 6 may hence be positioned at the side P1S1 of the first plane
P1, which faces the second plane P2. This is the case for the metal bars at corner portions E
and D in fig. 1. These metal bars may in further embodiments, as illustrated in fig. 1, be
placed between the planes P1, P2, which is the case in fig. 1.

One or more, such as all, of the metal bars 6 may extend substantially along the total frame

profile length.

In the roof window, the insulating glass unit 3 may be arranged substantially on top of the
frame 2 and the frame 2 may substantially extend below and away from the insulating glass
unit 3. Hence, after window installation, the profile 2a carries a part of the glass unit weight,

which is transferred to the profile by mean of a major surface S1 of the glass unit.

The polymer profile walls 4AB-4EA enclosing the interior profile space 5 are integrated

walls.
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In one or more embodiments of the present disclosure, the weight ratio between the total
weight of metal reinforcement 6 per meter of the polymer frame profile and the total weight
of the polymer wall material per meter of the polymer frame profile 2a may be less than 1,

such as less than 0.6, such as less than 0.5.

In one or more embodiments of the present disclosure, the ratio between the total weight of
metal reinforcement 6 per meter of the polymer frame profile 2a and the total weight of the
polymer wall material Wpw per meter of the polymer frame profile 2a, 2b, 2¢c may be less

than 0.5, such as less than 0.4 , such as less than 0.2.

. . . Wmre
In one or more embodiments of the present disclosure the ratio (pr

) between the total

weight of metal reinforcement 6 per meter of the side profiles 2a and the total weight of the
polymer wall material per meter of the side profiles 2a may be at least 1.5 times larger, such
as at least 1.9 times larger, such as at least 2.1 times larger than the ratio between the total
weight of metal reinforcement 6 per meter of the top profile 2b and/or bottom profile 2¢ and
the total weight of the polymer wall material Wpw per meter of the top profile 2b and/or
bottom profile 2c.

The total weight of the profile wall material and metal reinforcement per meter of the
polymer frame profile 2a, 2b, 2¢ such as per peter of one or more of the side profiles 2a, the
top profile 2b and/or the bottom profile 2¢ of the roof window, may be less than 1.5 kg, such
as less than 1.2 kg per meter polymer frame profile 2a, 2b, 2¢. See e.g. also figures described
below (such as e.g. figs. 7-8) relating to embodiments of a top frame profile and a bottom

frame profile respectively, according to embodiments of the present disclosure.

The total weight of polymer wall 4AB-4EA, 11 material per meter of the polymer frame
profile, such as per meter of one or more of the side profiles 2a, the top profile 2b and/or the
bottom profile 2¢ of the frame 2 of the roof window, may in embodiments of the present
disclosure be less than 1.1 kg, such as less than 0.9 kg, such as less than 0.7 kg per meter
frame profile 2a, 2b, 2c¢.

In one or more embodiments of the present disclosure, the total weight of polymer wall

material per meter of the polymer frame profile 2a, such as per meter of one or more of the
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side profiles 2a, the top profile 2b and/or the bottom profile 2¢, may be at least 0.3 kg, such
as at least 0.4 kg, such as at least 0.5 kg, such as at least 0.7 kg per meter frame profile.

For example, the total weight of polymer wall 4AB-4EA, 11 material per meter of the
polymer frame profile, such as per meter of one or more of the side profiles 2a, the top
profile 2b and/or the bottom profile 2¢ of the frame 2 of the roof window 1, may in
embodiments of the present disclosure be between 0.3 kg and 1.1 kg, such as between 0.4 kg
and 0.9 kg, for example between 0.5 kg and 0.9 kg.

In some embodiments of the present disclosure, the total weight of polymer wall 4AB-4EA,
11 material per meter of the polymer frame profile, such as per meter of one or more of the
side profiles 2a, the top profile 2b and/or the bottom profile 2¢ of the frame 2 of the roof
window 1, may in embodiments of the present disclosure be between 0.4 kg and 0.9 kg, such

as between 0.4 kg and 0.7 kg.

In one or more embodiments of the present disclosure, the total weight of metal
reinforcement 6 per meter of the polymer frame profile, such as one or more of the side
profiles 2a, the top profile 2b and/or the bottom profile 2¢c may be less than 0.7 kg, such as
less than 0.5 kg, such as less than 0.3 kg. per meter frame profile 2a, 2b, 2c.

In one or more embodiments of the present disclosure, the density of the polymer wall 4AB-
4EA material is between 1100 kg/m? and 1800 kg/m3, such as between 1300 kg/m? and
1600 kg/m3, such as between 1400 kg/m? and 1600 kg/m?3.

In one or more embodiments of the present disclosure, the density of the metal of the metal
reinforcement may be between 5800 kg/m? and 9000 kg/m?, such as between 6800 kg/m?
and 8500 kg/m?3, such as between 7750 kg/m? and 8050 kg/m3.

The metal of the metal reinforcement may in embodiments of the present disclosure be or
comprise steel such as stainless steel or surface coated metal, such a galvanized metal such

as for example galvanized steel.

In one or more embodiments of the present disclosure, the volume of the polymer profile

wall material 4AB-4EA, 11 per meter of said polymer frame profile is between 2.0E-4
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m3/m and 1.0E-3 m®/m, such as between 2.0E-3 m®/m and 8.0E-4 m®/m, such as

between 3.0E-4 m3/m and 6.0E-4 m3/m.

In one or more embodiments of the present disclosure, the volume of the metal of the metal
reinforcement per meter of the polymer frame profile may be between 1.0E-5 and 5.0E-5
m3/m, such as between 1.0E-5 m3/m and 4.0E-5 m®/m, such as between 1.1 E-5 m3/m

and 3.6E-5 m3/m.

In one or more embodiments of the present disclosure, in the thickness Wth1 of one or more
of the polymer profile walls 4AB- 4EA extending between adjacent metal bars 6 may be less
than 1.4 times, such as less than 1.2 times, the thickness such as the diameter D1 (dependent
of metal bar cross sectional shape), of the metal bars. In some embodiments of the present
disclosure, the thickness of one or more of the polymer profile walls 4AB-4EA extending
between adjacent metal bars 6 may be smaller than the thickness, such as smaller than the

diameter, of the metal bars.

In fig. 1, the metal bars 6 are, according to some embodiments of the present disclosure,
enclosed by wall material of the polymer profile walls 4AB-4EA. In fig. 1, a part 25 of the
wall material enclosing the respective metal bar 6 provides an elongated elevation, extending

into the interior profile space 5 and along the profile length.

The metal bars 6 are in fig. 1 and several of the figures described below enclosed by the wall
material parts 25, 4AB-4EA of the polymer profile walls. Here, the total thickness Th2 of the
metal bar 6 and the wall material enclosing the metal bar 6 may in embodiments be larger,
such as at least 1.8 times larger, such as at least 2.5 times larger, than the wall thickness

Wthl of the adjacent profile wall 4AB-4EA extending between adjacent metal bars.

The profile walls 4AB-4EA comprises the discretely arranged elongated elevations 25 which
cach extends into the profile interior 5 and in the longitudinal direction of the profile, and the

discretely arranged elongated elevations each encloses a part of a metal bar 6.

In one or more embodiments of the present disclosure, the elongated frame profiles each
have a longitudinal direction, a width W1 and a height H1. In fig. 1 illustrating a side profile

2a embodiment, the side profile comprises a first corner A, a second comer B, and an
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exterior wall part 4AB interconnecting said first A and second B comer. The profile 2a
moreover comprises a third comer C, and an exterior wall part 4BC interconnecting said
second and third corner B, C. The exterior wall 4BC interconnecting said second and third
corner B, C faces the frame opening 2d and comprises a surface 4BCs abutting the frame

opening.

A similar design may be provided for a top and/or side profile 2b, 2¢ of the frame.

The profile 2a moreover comprises a fourth corner D, and an exterior wall part 4CD

interconnecting said third C and fourth comer D.

The wall 4CD comprises a recessed portion. This recessed portion is provided by a first wall
portion 4CD1 which faces and supports a part of an exterior major surface S1 of the
insulated glass unit, and a second wall portion 4CD2 which is placed opposite to a side
surface S3 of the insulated glass unit. The recessed portion is elongated and extend along the
profile 2a length. The side surface S3 of the glass unit is placed opposite to and faces the
second wall portion 4CD?2.

A resilient gasket 22, such as a silicone or rubber gasket, is arranged between first wall
portion 4CD1 and the major surface S1 of the glass unit. In some embodiments, the glass
unit 3 may be attached to the profile 2a by means of an adhesive (not illustrated), such as a
structural adhesive, for example a silicone adhesive, placed between the outer major glass
unit surface S1 and the wall portion 4CD1. The glass unit 3 may support on the gasket 22,

and the gasket may ¢.g. provide an air tightening between the frame 2 and the glass unit 3.

A similar design as illustrated in fig. 1 may be provided for a top and/or side profile 2b, 2¢ of
the frame 2.

The wall parts 4CD1, 4CD2 meet at corner 4CDC. The mutual angle a2 between the exterior
surfaces at the wall parts 4CD1, 4CD2 providing the recess/recessed portion for receiving
the glass unit 3 is less than 180°, such as less than 120°. In the illustrated example

substantially 90°.
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In fig. 1, the profile 2a comprises a fifth corner E and an exterior wall part 4DE
interconnecting said fourth and fifth comer D, E. Also, the profile 2a comprises the above
mentioned first comer A and an exterior wall part 4EA interconnecting said fifth and first
comner E, A. The interior profile space 5 is placed between the exterior wall 4EA
interconnecting the fifth E and first A comer and the exterior wall 4BC interconnecting the
second and third corer B, C. The exterior wall 4EA interconnecting the corners EA
comprises an exterior surface 4EAs facing away from the frame opening 2d and away from

the profile interior 5.

In one or more embodiments of the present disclosure, the exterior wall 4EA that
interconnects the fifth and first corners E, A may comprise an exterior surface 4EAS that
faces away from the frame opening 2d and faces towards a frame profile of a fixation frame

7, see ¢.g. fig. 6.

A metal bar 6 may as illustrated be arranged at one or more of the first comer A, the second

corner B, the fourth corner D and/or the fifth corner E.

A metal bar 6 may in some embodiments be arranged between said first comer A and said

second comer B.

The metal bars 6 may in embodiments of the present disclosure be attached to, such as
adhesively bonded to or mechanically fastened to the profile wall material. In other

embodiments, this bonding/fastening connection may be omitted.

In some embodiments, said metal reinforcement of the frame 2 profile 2a may comprise or
consists of less than ten metal bars 6, such as less than seven metal bars 6, such as five metal

bars 6 or less.

In some embodiments, said metal reinforcement of the frame 2 profile 2a may comprise
three or more metal bars 6. In some embodiments of the present disclosure, the metal
reinforcement may comprise of between three and ten metal bars 6, such as between three

and seven metal bars, for example between three and five metal bars 6.
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In some embodiments, said metal reinforcement may consists of three or more metal bars 6.
In some embodiments of the present disclosure, the metal reinforcement may consist of
between three and ten metal bars 6, such as between three and seven metal bars, for example

between three and five metal bars 6.

In some embodiments, the metal reinforcement may comprise less than ten metal bars 6,
such as less than seven metal bars 6, such as five metal bars 6 or less. In one or more
embodiments of the present disclosure, said metal reinforcement may comprise between two
and ten metal bars 6, such as between two and five metal bars (including both end points). In

fig. 1, five metal bars 6 are provided.

In some embodiments, the metal reinforcement may consist of less than ten metal bars 6,
such as less than seven metal bars 6, such as five metal bars 6 or less. In one or more
embodiments of the present disclosure, said metal reinforcement may consist of between two
and ten metal bars 6, such as between two and five metal bars (including both end points). In

fig. 1, five metal bars 6 are provided.

The metal bars 6 may each have a cross sectional area that is less than 25 mm? such as less

than 15 mm?2, such as less than 10 mm?2,

The metal bars may (if having circular cross section) in some embodiments have a diameter
D1 that is less than 5 mm, such as 4 mm or less, for example 3 mm or less. In fig. 1, the

cross section of the metal bars 6 is substantially square shaped.

The metal bars 6 may in embodiments of the present disclosure each have a cross sectional
area that is between 1 mm? and 30 mm? such as between 2 mm? and 15 mm?, such as

between 3 mm? and 10 mm?.

The total cross sectional area of metal reinforcement, when seen 1n cross section of the
profile 2a as e.g. illustrated In fig. 1, may in embodiments of the present disclosure be
between 4 mm? and 115 mm?, such as between 14 mm? and 60 mm?2, such as between 20
mm? and 40 mm?. In fig. 1, the cross section of the metal bars is substantially identical, and
hence, each metal bar 6 contribute with 1/5 of the total cross sectional area of the metal

reinforcement 6. In other embodiments, however, the metal bars may have different cross
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sections and/or sizes of the metal bar cross section. Hence, in that case, the metal bars 6 will
provide different contributions to the total cross-sectional area of the metal reinforcement of

the profile.

The cross section illustrated in e.g. fig. 1 may be provided by a cut-through of the profile that
is substantially perpendicular to the longitudinal direction of the profile.

The polymer profile walls 4AB-4EA, 11 may in embodiments of the present disclosure
comprise or be made from Polypropylene PP, and/or the polymer profile walls 4AB-4EA, 11
may comprises or is made from polyvinyl chloride PVC, such as chlorinated Polyvinyl

chloride CPVC.

In some embodiments, the profile walls 4AB-4EA, 11 may comprise strengthening fibres,
such as glass fibres or carbon fibres (not illustrated) embedded in the walls 4AB-4EA, 11.
For example, in some embodiments, the profile walls may be made from or comprise a
PP20GF material, meaning a polypropylene wall with 20% glass fibres (by weight or by
volume) embedded therein. However in other embodiments, the profile walls may be made
from or comprise a PP20CF material, meaning a polypropylene wall with 20% carbon fibres
(by weight or by volume) embedded therein, in some embodiments, the added amount of
strengthening fibres may be between 10% and 40%, such as between 15% and 35% (by
weight or by volume). It is understood that in some embodiments, the wall material may be
substantially free from strengthening fibres and may e.g. comprise less than 2% or less than

1% strengthening fibres.

The polymer profile walls 4AB-4EA, 11 may in embodiments of the present disclosure

comprise or be made from a polyethylene terephthalate PET polymer material.

In embodiments of the present disclosure, the profile 2a has a maximum height HI and a

maximum width W1.

The maximum height H1 may in embodiments of the present disclosure be less than 110
mm, such as less than 90 mm, such as less than 70 mm. In some embodiments, the maximum
height H1 may include a height of a frame profile part 20, 4CD2 which extends opposite to
the side surface S3 of the insulated glass unit 3.
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The maximum width W1 may in embodiments of the present disclosure be less than 80 mm,
such as less than 60 mm, such as less than 45 mm. The width W1 may in some embodiments
include a width of a frame profile part 30, 4CD1 which is overlapped by a major surface Sl
Slof the insulated glass unit 3.

The profile height H1 may in embodiments, as illustrated, be determined in a direction
perpendicular to a plane P1, P2 defined by a major surface S1, S2 of the insulating glass unit
3. The profile width W1 may in embodiments of the present disclosure be determined in a
direction parallel to a plane P1, P2 defined by a major surface S1, S2 of the insulating glass

unit 3.

In some embodiments of the present disclosure, the weight of metal reinforcement of the
polymer frame profile per meter of the polymer frame profile may be lower than the weight

of polymer wall material of the frame profile per meter polymer frame profile.

The exterior wall or walls, to which metal reinforcement bars 6 are secured, may have a
thickness Wth1 between 1 mm and 4 mm, such as between 1.3 mm and 2.5 mm at an

exterior wall part or parts 4AB-4EA extending between adjacent metal bars 6.

In fig. 1, a part of the interior profile space 5 is positioned opposite to the side surface S3 of
the insulating glass unit 3. Moreover or alteratively, a part of the interior profile space 5
may as illustrated be positioned opposite to an exterior major surface S1 of the insulated

glass unit 3.

The polymer frame profile 2a-2¢ may as illustrated comprise at least one (but more may also

be provided in other embodiments) partition wall 11 arranged in the interior profile space 3.

The partition wall 11 in fig. 1 extends between the exterior wall part/part of the exterior wall
4CD interconnecting the third and fourth corner C, D and the exterior wall 4EA
interconnecting the fifth and first corner A. for example, the partition wall may as illustrated
extend between the comer portion 4CDC of the wall exterior wall 4CD interconnecting the
third and fourth corner C, D and towards the exterior wall 4EA interconnecting the fifth E

and first corner A.



WO 2024/088752 PCT/EP2023/078046

10

15

20

25

30

44

In embodiments of the present disclosure, one or more interior polymer profile
walls/partition walls 11, which separate longitudinally extending interior profile spaces from
cach other, may incline in a direction away from the first plane P1 comprising the glass
surface S1. The one or more interior polymer profile walls/partition walls 11, which separate
longitudinally extending interior profile spaces from each other, may additionally or
alternatively incline in a direction away from the second plane P2 comprising the second
major surface S2. This inclination may be provided with an angle a3 less than 90°, such as

less than 80° to the plane P1, P2.

The partition wall 11 may be connected to and extend from the wall 4CD providing the
recess for receiving the glass unit 3 edge. The wall 11 may for example extend from the wall

part 4CD1, 4CD2 and/or from the corner 4CDC (as illustrated).

The wall 11 may as illustrated be arranged at the side P1s2 of the plane S1 that faces away
from the second plane P2, and the first plane P1 may be un-penetrated by the partition wall
1.

The wall 11 may in other embodiments (not illustrated) be arranged at the side P1s2 of the
plane S1 that faces away from the second plane P2, but may extend to the wall part 4CD2
opposite the side edge 3, and hence extend to a position between the first plane P1 and the
second plane P2, and in that case, the plane P1 will be penetrated by the partition wall 11.

In some embodiments, the insulating glass unit overlaps at least 10%, such as at least 20%,
for example at least 50% or at least 90% of the maximum width W1 of the respective side

profile 2a of the frame 2.

In some embodiments, the insulating glass unit 3 may overlap at least 10%, such as at least
20%, for example at least 50% or at least 90% of the maximum width W1 of one or more of

the polymer frame profiles 2a, 2b, 2¢ of the frame.

It is generally understood that in embodiments of the present disclosure, one, more or all of
said exterior polymer profile walls 4AB-4EA which together shapes and encloses the interior

profile space 5 which may be structural walls.
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It is generally understood that even though fig. 1 illustrates a side profile of a roof window
frame according to embodiments of the present disclosure, it is understood that the same
design, or at least some embodiments thereof as described above, may be adopted for the top

and/or bottom profile 2b, 2¢ of the frame.

Fig. 2 illustrates schematically a side profile of a frame 2 of a roof window 1 according to
embodiments of the present disclosure. The profile 2a in fig. 2 is a frame side profile 2a.
Here, the metal reinforcement only comprises four discrete, parallel metal bars 6 embedded
in the exterior walls of the profile providing the outer frame profile boundary. When

compared to fig. 1, the metal bar placed between the comers A and B is omitted.

Fig. 3 illustrates a roof window according to embodiments of the present disclosure. The
illustrated frame profile is a side profile 2a of the frame 2. The same characteristics may

however be adopted for the bottom profile and/or top profile too, in further embodiments.

In fig. 3, the glass unit overlaps about 5/6 of the maximum profile width W1.
It is understood that in embodiments of the present disclosure, the glass unit 3 edge may

overlap more than 50%, or more than 60% of the maximum width W1 of the frame 2.

The insulating glass unit edge may in embodiments of the present disclosure overlap at least
10%, such as at least 20%, for example at least 50% or at least 90% of the maximum width

W1 of one or more of the polymer frame profiles 2a, 2b, 2c.

Fig. 3 moreover illustrates a further embodiment of the present disclosure wherein the glass
unit 3 is mechanically fastened to the profile 2a by means of an elongated bracket profile 70
that may be attached to the frame 2 profile 2a by means of mechanical fastening means

and/or an adhesive (fastening means not illustrated).

The bracket profile 70 is in fig. 3 arranged to extend over the exterior glass unit surface S2

for facing the building exterior EXT.

The elongated bracket profile 70 provides a clamping force towards the glass unit surface S2

and thereby press the glass unit towards the profile wall 4CD. A gasket and/or adhesive 71 is
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placed between the bracket profile part 70a that overlap the major glass unit surface S2. The
bracket profile 70 comprises a profile wall 70b that extend opposite to the glass unit surface
S3, and a wall part 70c that is placed opposite to the exterior profile wall 4DA surface 4DAs.
The fastening means may fasten the wall part 70c to the profile 2a.

The bracket profile 70 is attached at the exterior wall 4DA of the profile 2a that comprises an

exterior surface 4DAs facing away from the frame opening 2d.

The bracket profile 70 may be a polymer profile or metal profile, such as an aluminium or
steel profile. The bracket profile 70 is elongated and may extend along at least 70%, such as
at least 80% or 95% of the length of the frame profile 2a.

As illustrated in fig. 3, both the first and second plane P1, P2 may in embodiments of the
present disclosure be un-penetrated by the polymer frame profile. Instead, here, the bracket
profile 70 extends opposite the side surface S3 and through both planes P1, P2 and overlaps

the exterior major surface S2.

Fig. 4 illustrates schematically roof window 1 cross section comprising a movable frame 2
and a fixation frame 7 according to embodiments of the present disclosure. The frame profile

2a illustrated is a cross section as in figs. 1-3 described above.

The movable frame 2 is a rectangular, movable frame 2, and is movably attached to a
fixation frame 7 of the roof window 1 by means of one or more hinges 10 (not illustrated in
fig. 4). The one or more hinges 10 may comprise comprises a hinge part fixed to one of the
side profiles 2a or to the top profile of the movable frame 2. The roof window may be of the

top hung type.

The fixation frame 7 is configured to be arranged at/in a roof structure aperture, and to be
fixated to the roof structure. The movable frame 2 (ant the glass unit attached thereto) is
hence configured to move relative to the fixation frame 7 between an open position and a

closed position by means of the hinge arrangement.
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As can be seen, the movable frame 2 may in embodiments of the present disclosure overlap
the fixation frame 7 and be placed on top of the fixation frame 7. In fig. 4, the movable

frame 2a is placed between the glass unit major surface S1 and the fixation frame 7.

The roof window 1 in fig. 4 may e.g. be a roof window for installation in a flat roof, but it
may also be a roof window for installation in a roof structure having a roof pitch above 17°

such as above 25° or above 35°.

Fig. 4 moreover illustrates further embodiments of the present disclosure, wherein the
fixation frame 7 comprises structural, elongated fixation frame profiles. In fig. 4, side profile
7ais illustrated. The fixation frame profiles of the fixation frame 7 together provides a

fixation frame opening 7d arranged between the fixation frame profiles (see e.g. fig 9).

The fixation frame profile 7a comprises polymer profile walls 13 enclosing an interior
fixation frame profile space 12. Also, the profile 7a comprises metal reinforcement which
reinforces the polymer frame profile. The metal reinforcement comprises a plurality of
discrete, massive metal bars 6 which extends in the longitudinal direction of the fixation
frame profile, and which are secured to one or more of the polymer profile walls 13. This
fixation may be provided by means of slot tracks or by embedding the metal reinforcement

bars 6 (as is the case of fig. 4) in the frame profile walls.

The metal reinforcement of the fixation frame profile 7 may in embodiments of the present
disclosure comprise less than ten metal bars 6, such as less than seven metal bars 6, such as

five metal bars or less 6. In fig. 4, the fixation frame comprises 4 metal bars.

The metal reinforcement of the fixation frame profile 7 may in embodiments of the present

disclosure comprise three or more metal bars 6.

In embodiments of the disclosure, the weight ratio between the total weight of metal
reinforcement per meter of one or more of the polymer frame profiles 7a-7¢ of the of the
fixation frame 7, such as the side profiles 7a, and the total weight of the polymer wall
material per meter of one or more of the polymer frame profiles 7a-7¢ of the of the fixation
frame, such as the side profiles 7a, may be less than 1, such as less than 0.6, such as less than

0.3.
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In some embodiments of the present disclosure, the total weight of polymer wall material per
meter of the polymer frame profile of the fixation frame, such as per meter of one or more of
the side profiles, the top profile and/or the bottom profile, is less than 1.5 kg, such as less

than 1.3 kg, such as less than 1 kg per meter of the respective fixation frame profile.

The total weight of metal reinforcement per meter of the polymer frame profile of the
fixation frame, such as one or more of the side profiles 7a, the top profile 7b and/or the
bottom profile 7¢ may in some embodiments of the present disclosure be less than 0.7 kg,

such as less than 0.5 kg, such as less than 0.3 kg per meter fixation frame profile.

In the figs. 4 and 5, the frame profile part 20 of the polymer frame profile 2a arranged
opposite to the side surface S3 of the insulated glass unit 3 is omitted. See frame profile part
201in e.g. figs 1, 2 and 5-7. Hence, the frame profile neither penetrates the second plane P2,
not does the profile 2a penetrate the first plane P1. The profile is hence substantially
maintained at the side P1s2 of the first plane P1 facing away from the second plane and
configured to face the building interior (INT) — when the movable frame 2 (if movable) is in

a closed position.

Fig. 5 illustrates schematically a roof window 1 profile 2a cross section according to
embodiments of the present disclosure, where the profile 2a comprises discrete skin layers

14.

In this example, the frame comprising the profiles with skin layer 14 is a movable frame 2,

but the skin layer(s) may also be provided at a fixation frame (not illustrated).

Some of the exterior polymer profile walls 4AB-4EA comprises the skin layers 14 arranged
on a structural base wall 15. The skin layer 14 comprises, such as provides, an exterior,

visible surface 4BCs, 4ABs, 4EAs of the exterior polymer profile walls 4AB-4EA of the

frame 2.

The one or more skin layers 14 and a structural base wall 15 may be co-extruded wall parts
provided during extrusion to obtain the respective exterior walls 4AB-4EA enclosing the

space 5 and providing the outer profile boundary.
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The wall thickness Wth1 of one or more of said exterior walls 4AB-4EA may as illustrated
be provided by the sum of the thickness th1 of the base wall 15 and the thickness th2 of the
skin layer 14.

The thickness sth2 of the skin layer 14 is lower than the thickness bth1 of the base wall 15.
In embodiments of the present disclosure, the thickness sth2 of the skin layer 14 may be
between 1%, and 40%, such as between 10% and 30%, such as between 20% and 27% of the
total thickness Wth1 of the exterior wall 4AB-4EA, including the skin layer 14 thickness.
The above wall thickness Wth1 is defined/determined at locations where metal bars 6 are not

provided.

In some embodiments, the skin layer 14 comprises or consist of an acrylonitrile styrene
acrylate (ASA) material. The ASA material may have a density of between 950-100 kg/m3,
such as between 1045-1065 kg/m3. The ASA material may in embodiments of the present

disclosure cover a base wall 15 that may be made from PVC such as CPVC.

In some embodiments, the skin layer 14 may comprise or consist of a polypropylene (PP)
skin placed on top of a fibre-reinforced base wall 15, such as a polypropylene base wall

comprising glass fibres or carbon fibres embedded therein.

As can be seen, some of the walls of the profile that may not be visible to a user after
window manufacturing and installation and may thus not be provided with a skin layer but
may merely comprise the structural wall material. See for example wall 4CD and 4DE. The
wall 4CD may be covered and hidden by the glass unit 3 while the wall 4DE may be covered

by a water cover and/or a drain channel profile as e.g. illustrated in fig. 6.

It is generally understood that in some embodiments, the skin layer 14 may substantially not
contribute to the structural integrity of the profile 2a. In other embodiments, the skin layer 14
may contribute to the structural integrity of the profile.

It is however understood that the base wall 15 may provide the major contribution to the
profile stiffness and strength provided by the wall comprising the base wall 15 and skin layer
14.
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In embodiments of the present disclosure, the skin layer 14 may be interrupted at one or
more interruption arcas A1, IA2, A3, A4 around the exterior boundary of the respective
clongated frame profiles 2a, 2b, 2¢, 7a, 7b, 7c. The exterior boundary pf the profile defines
the cross-sectional outer profile contour. In fig. 5, the skin layer 14 hence comprises a
plurality of discrete skin layers 14a, 14b, 14c that are distributed around the exterior
boundary of the respective elongated frame profile 2a, 2b, 2¢, 7a, 7b, 7c. In fig 5. Three
discrete skin layers are provided, but it is understood that fewer or more discrete skin layers

may be provided, ¢.g. dependent on the profile shape.

The base layer 15 material may as illustrated, in embodiments, be exposed at the profile 2a,
2b, 2¢ exterior at the interruption arcas A1, IA2, IA3, A4 where the skin layer 14 is
interrupted. At these interruption arcas [A1, IA2, IA3, TA4, the base layer 15 material may
substantially provide the total wall thickness Wth1 of the wall. The Total wall thickness at
the interruption area IA1, A2, TA3, IA4 may in embodiments substantially correspond to the
total wall thickness Wth1, bth1+sth2 provided by the skin layer 14. 14a-14¢ thickness sth2
and the thickness bth1 of the base wall 15 that is covered by the skin layer (14. 14a-14E.
Hence, the base layer thickness may be larger at the interruption areas than the base layer

thickness at the part of the walls comprising the skin layer 14, 14a-14c.

In the example of fig 5, a skin layer 14a is arranged to provide an exterior surface 4ABs at an
exterior wall 4AB of the frame profile 2a-2c that is configured to face the interior of the
building and arranged to be visible after roof window installation.

This skin layer 14a is moreover arranged to provide an exterior surface 4BCs at an exterior
wall 4BC of the frame profile 2a-2¢ that faces and is proximate the frame opening 2d
provided by the frame 2. This skin layer may also overlap/extend over the comer B (having

angle al, see description above) where these exterior walls 4AB, 4BC meet.

The skin layer 14c may as illustrated also extend over comer A and to a certain distance
along the exterior wall 4EA. In fig. 5, the skin layer 14c is terminated at comer C, and abut

the area [A3, that in this case is a recessed portion for receiving a seal/gasket 95 (see fig. 6).

Two further discrete skin layers 14b and 14a are provided at the exterior surface for facing a

fixation frame (see fig. 6), one skin layer 14b is arranged between two areas [A3 and A4
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that comprises recesses for receiving a gasket (see fig. 6), and a further skin layer that is
arranged between the area [A4 and TA 1, where the area IA1 is arranged at the outer exterior
of profile wall 4DE. The skin layer 14¢ is terminated at corner E. As can be seen, the skin
layers 14a, 14b, 14¢ may provide protrusions 14P that are configured to act as narrowings for
engaging with and holding a gasket arranged in the areas A3, IA4, see fig. 6. These skin

wall protrusions 14P may have a thickness that is lower than the wall thickness Wth1.

The skin layer 14, 14a-14¢ has a thickness of between 1% and 40%, such as between 10%
and 30%, for example between 20% and 27% of the total thickness Wth1 of the respective of
the exterior wall (4AB-4EA).

In some embodiments of the present disclosure, the skin layer 14, 14a-14¢ may have a
thickness between 0.2 mm and 1 mm, such as between 0.3mm and 7 mm, such as between

0.4 and 0.6 mm.

At the location of the skin layer 14, 14a-14c¢ the thickness sth2 of the skin layer 14, 14a-14¢
and the thickness bth1 of the structural base wall 15 together provides the total wall
thickness Wth1 of the respective exterior polymer profile wall 4AB-4EA. The total wall
thickness Wth1 may be between 1 mm and 4 mm, such as between 1.3 mm and 2.5 mm,

such as between 1.7 mm and 2.3 mm.

The exterior, visible surface 4BCs, 4ABs, 4EAs of the skin layer 14, 14a-14¢ may be
uncoated, and this uncoated surface may provide the exterior surface 4EAs, 4ABs, 4BCs of
the respective wall 4AB-4EA that faces away from the interior profile space 5. In other
embodiments (not illustrated), instead of the skin layer being uncoated, the skin layer 14,
14a-14c may be applied with a coating by means of a coating process provided ¢.g. by the
profile manufacturer. This applied coating may e.g. be a thin layer of visibly transparent
protective coating material, such as a polymer layer so that the skin layer material is visible
by human eye through the coating layer. The coating layer may ¢.g. be configured to be a
permanent layer that is designed to be maintained at the roof window after installation and
during use. Alternatively, the coating layer may be or comprise a temporary, removable
coating such as a polymer film that is provided to reduce the risk of scratching the profile
during e.g. window installation. After window installation, the film may be removed to

expose the surface of the skin layer.
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In one or more embodiments of the present disclosure, less than 95%, such as less than 90%,
such as less than 80% or less than 60% of the total exterior surface of the total exterior

boundary of the frame profile may be provided by the skin layer 14, 14a-14c.

In one or more embodiments of the present disclosure, between 40% and 95%, such as
between than 50%, and 90%, such as between 60% and 80% of the total exterior surface of
the total exterior boundary of the frame profile may be provided by the skin layer 14, 14a-
l4c.

It is understood that the skin layer(s) 14, 14a-14c may each extend substantially in the full
length of the respective profile.

As can be seen from the example of Fig. 5, all the exterior walls 4AE-4EA may comprise the
base wall 15 material, i.¢. both the at the interruption areas IA1, IA2, IA3, [A4 and the areas
comprising the skin layer 14, 14a-14c¢ that covers the base wall. The base wall material 15
may hence provide a unitary structural profile wall structure (¢.g. obtained by extrusion)
extending uninterrupted around the entire cross-sectional profile 2a shape, and is also present

at the profile comers A, B, C, D, E, 4CDC.

Fig. 6 illustrates a cross section of a side profile 2a, 7a of a roof window according to
embodiments of the present disclosure comprising a fixation frame 7 and a movable frame 2.

The roof window 1 may e.g. here be of the centre-hung type as ¢.g. illustrated in fig. 9.

The fixation frame 7 is rectangular and comprises parallel top and bottom profiles and
parallel side profiles 7a-7¢ (see also fig. 9). The longitudinal extent of the side profiles 2a, 7a

are perpendicular to the longitudinal extent of the top and bottom profiles.

The movable frame 2 is a rectangular and is movably attached to the fixation frame 7 of the
window 1 by means of one or more hinges 10. The one or more hinges 10 comprise a hinge
part 10a fixed to one of the side profiles 2a and/or the top profile of the movable frame 2.

The one or more hinges 10 also comprises a hinge part 10b fixed to one of the side profiles

7a and/or the top profile of the fixation frame. The parts 10a, 10b are then movable relative
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to each other, thereby enabling movement of the movable frame 2 relative to the fixation

frame 7.

The fixation frame 7 comprises structural, elongated fixation frame profiles (see also fig. 9)
7a, 7b, 7c comprising side profiles 7a, a top profile 7b and a bottom profile 7c. The fixation
frame profiles 7a-7¢ together provides a fixation frame opening 7d.

One or more of the elongated fixation frame profiles 7a, 7b, 7¢ is a polymer frame profile
comprising exterior polymer profile walls 13 enclosing an interior fixation profile space 12,
and metal reinforcement which reinforces the polymer frame profile. The metal
reinforcement in fig 6 comprises a plurality of discrete, massive metal bars 6 which extends
in the longitudinal direction of the fixation frame profile 7a, 7b, 7¢ and which are secured to
one or more of the polymer profile walls 13, for example by being embedded therein (as
illustrated in fig. 6), or by means of one or more slot tracks. See also description relating to

fig. 4.

In embodiments of the present disclosure, the total weight of metal reinforcement per meter
of the polymer frame profile 7a, 7b, 7c of the of the fixation frame 7, such as the side
profiles 7a, and the total weight of the polymer wall material per meter of the polymer frame
profile 7a, 7b, 7¢ of the of the fixation frame, such as the side profiles 7a, is less than 1, such

as less than 0.6, such as less than 0.3.

In embodiments of the present disclosure, the total weight of polymer wall material per
meter of the polymer frame profile of the fixation frame 7, such as per meter of one or more
of the side profiles 7a, the top profile 7b and/or the bottom profile 7¢, may be less than 1.5

kg, such as less than 1.3 kg, such as less than 1 kg per meter fixation frame profile 7a, 7b, 7c.

In embodiments of the present disclosure, the total weight of metal reinforcement per meter
of the polymer frame profile of the fixation frame, such as one or more of the side profiles
7a, the top profile 7b and/or the bottom profile 7c may be is less than 0.7 kg, such as less
than 0.5 kg, such as less than 0.3 kg per meter fixation frame profile 7a, 7b, 7c.

In one or more embodiments of the present disclosure, the ratio between the total weight of
metal reinforcement 6 per meter of the top profile 2b and/or bottom profile 2¢ and the total

weight of the polymer wall material per meter of the top profile 2b and/or bottom profile 2¢
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may be less than the ratio between the total weight of metal reinforcement 6 per meter of the
side profiles 2a and the total weight of the polymer wall material per meter of the side

profiles 2a.

In one or more embodiments of the present disclosure, a part of an elongated water drain
channel 40 may be placed opposite at least a part of the side surface S3 of the insulating
glass unit 3 that extends between the first S1 and second S2 exterior major surfaces of the
insulated glass unit. For example, the drain channel bottom 40a may be placed opposite the
side surface S3. In fig. 6, a part of the water drain channel 40 is arranged opposite to, for
example supported by and/or attached to, the exterior polymer profile wall 4DE of the
polymer frame profile 2a, 2b of the movable frame which is placed proximate a second plane

S2.

The water drain channel 40 is in fig. 6 provided by means of a drain channel profile 45, such
as a metal profile, comprising an elongated recess. The elongated recess of the drain channel
40 is placed between side walls 42, and the drain channel bottom 40a is provided by means

of a bottom wall 43 of the profile 45.

In fig. 6, the drain channel profile 45 also comprises a wall part 44 extending
over/overlapping the major glass unit surface S2, and in some embodiments, this wall part 44

may be fixated, ¢.g. by means of an adhesive such as a structural adhesive, to the glass unit.

A skin layer 14 (see fig. 5) is not illustrated in fig 6, and it is understood that in some
embodiments of the present disclosure, the skin layer may be omitted.

In other embodiments of the present disclosure, however, the skin layer 14 as ¢.g. described
above in relation to various embodiments of fig. 5 may be provided at one or both of the
movable frame 2 and the fixation frame 7. For example, if adopting the skin layer 14a-14c
distribution/arrangement illustrated in fig. 5 in the embodiment of fig. 6 for the movable
frame 2 profile 2a, the covers 9a and 9b (see also fig. 9) and/or the water drain channel
profile 45 will hide the exposed base wall material at the wall 4DE. The glass unit 3 hides

the exposed base wall material at wall 4CD2.

A side cover 90 (made from ¢.g. metal or a polymer) may extend over and cover a part of the

exterior wall 7EA surface 7EAs of the fixation frame profile that faces away from the
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fixation frame opening 7d and extends between fixation profile comers 7E and 7A. The side
cover 90 comprises a free edge/end edge 90a that is arranged proximate the roof structure
after window installation and the side cover extends in a direction towards the roof structure.
The side cover 90 may extend around and cover an outer corner 7E of the fixation frame
profile 7a. If the fixation frame 7 profile 7a was provided with a skin layer, according to
some embodiments of the present disclosure, a skin layer 14 at the wall 7EA beneath the side
cover 90 may in some embodiments be omitted and the base wall material may be exposed
here. Additionally, a skin layer may be omitted at the exterior of wall 7D-7E, as it may be

covered by a part of the side cover 90 and/or water cover 9a, 9b overlapping the wall 7DE.

However, one or more of the walls 7AB, 7BC, 7CD may comprise a skin layer 14 arranged
as ¢.g. explained above in relation to various embodiments of fig. 5. The wall 7CD
comprises a first wall part 7CD1 and a second wall part 7CD2 that meet at corner 7CDC
portion. The mutual angle (se example of comer 4CDC angle a2 of fig. 1) between the
exterior surfaces at the wall parts 7CD1, 7CD2 providing a recess/recessed portion for e.g.
supporting a gasket/seal (when the movable frame 2 is in a closed position) is less than 180°,

such as less than 120°. In the illustrated example of fig. 6, the angle substantially 90°.

A skin layer 14 (not illustrated in fig. 6) may be provided at one or both of the wall portions
7CD1, 7CD2 dependent on whether these may be visible or not after installation when the
movable frame is in an open position. At least wall 7CD2 may be visible, and hence

provided with a skin layer.

In some embodiments, the walls 7AB, 7BC may be covered by a skin layer 14, see ¢.g.
example of fig. 6 and the description above relating thereto. The wall 7BC faces the fixation
frame opening 7d, and the wall 7AB faces the building interior INT (after window
installation). The walls 7AB, 7BC meet at the second corner 7B, and the skin layer may
cover and extend around the second corner 7B. The angle at the second corner 7B (and ¢.g.
also the first corner, 7A, the third comer 7C, the fourth comer 7D, and the fifth corer 7E)
may be substantially as described in relation to angle al in fig. 1. The comers 7A-7E may

also be referred to as profile extremities.

As can be seen, the wall 7AB of the fixation frame 7 profile 7a may comprise an elongated

step and/or recess 7X such as a slit shaped therein. This step or recess 7X is provided at the
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exterior surface of the wall. The step or recess 7X is configured to receive a plate part PLP
(not part of the window 1) that may ¢.g. be a part of a drywall such as a window reveal at the

finally installed window construction.

In some embodiments, the skin layer 14 may be provided at wall 7AB from the corner B and
at least into the step or recess 7X. At the other side of the step or recess 7X (i.e. at wall 7AB
from comer A and to recess 7X), the skin layer may be omitted. In other embodiments, the

skin layer may cover the full wall 7AB between the first and second comer A, B.

It is understood that one or more of the comers A-E of the movable frame 2 profile 2a and/or
one or more of the corners 7A-7E of the fixation frame 7 may be rounded, see for example
comers A-E of the movable frame profile 2a. Even though the comers 7A-7E of the fixation
frame 7 are not rounded in fig. 6, it is to be understood that these may be rounded in the

same way as illustrated at profile 2a of fig 6.

In fig. 6, the wall 4EA comprises two seals/gaskets 95 (but just one gasket 95 or more than
two gaskets 95 may be provided in other embodiments). The gaskets 95 are configured to
abut an exterior fixation frame 7 profile 7a surface of the roof window 1. This may ¢.g. be
for water tightening and/or air tightening. The gaskets 95 may be attached in the recess of
wall 4EA as illustrated after profile extrusion or may be co-extruded together with the profile
and profile wall 4EA. In the latter case, the recess or recesses in the wall 4EA may in some

embodiments be reduced or omitted.

Fig. 7 illustrates schematically a cross section of a top profile 2b (it may also be a bottom
profile in some further embodiments), for a movable frame 2, according to embodiments of
the present disclosure. The glass unit has been omitted from the figure to improve figure
simplicity. As can be seen, the top profile 2b may have several features in common with the
profile 2a embodiments illustrated in one or more of figs. 1, 2 5 and/or 6 as ¢.g. described
above. A drain channel 40 (not illustrated in fig. 7, see fig. 6) may be provided in some

embodiments.

The top profile2b comprises polymer profile walls 4AB-4EA and metal reinforcement as

disclosed according to various embodiments of the present disclosure above and/or below.
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The top profile 11 in this embodiment does not comprise an integrated partition wall.
Instead, the exterior profile walls 4AB-4EA shaping the outer boundary of the profile shapes

and encloses a single, large interior space 5.

In fig. 7, it is moreover illustrated that the frame profile 2b may comprise, such as consist of,
the metal reinforcement (i.c. the discrete metal bars 6 — in this case four bars 6, but more or
fewer metal bars 6 may be provided as ¢.g. described above or below) and the profile walls
4AB-4EA (integrated partition walls 11 may also be considered part of the profile, if
present), according to embodiments of the present disclosure. This may be the case for one

or more of the top profile 2b, the side profile(s) 2a, and the bottom profile 2¢.

Fig. 8 illustrates a cross section of a bottom profile 2¢ for a frame, such as a movable frame 2
of a roof window, according to embodiments of the present disclosure. The glass unit has

been omitted from the figure to improve figure simplicity.

Also in this embodiment, the profile part 20 extending to a position opposite the glass unit
part (as ¢.g. disclosed according to various embodiments of the present disclosure above) has
been omitted. In some other embodiments of the present disclosure (not illustrated), the
bottom profile may however comprise a profile part20 opposite to the side surface S3. This

profile part may penetrate the first plane P1.

The major glass unit surface S1 win be arranged to overlap and face the profile wall 4CD.
The insulating glass unit 3 may in some embodiments overlap at least 10%, such as at least
20%, for example at least 50% or at least 90% of the maximum width W1 of the bottom
profile. The recesses provided in the wall 4CD may be configured to receive parts of a gasket
arrangement (not illustrated) that is to be placed between the glass unit 3 surface S1 and the

wall 4CD.

In figs. 3, 4 and 8, the respective frame profile, according to embodiments of the present
disclosure, comprises four exterior profile corner A, B, C, D extremities. Some of the other
figures, such as figs. 1, 2 and 5-7, the frame profile comprises five exterior profile corner A,
B, C, D, E extremities. The increased number of comer exterior profile comer A, B, C, D, E
extremities in the latter embodiments of figs 1,2 and 5-6 is provided due to the presence of

the frame profile part 20, and the recessed portion in the wall 4CD of these embodiments.



WO 2024/088752 PCT/EP2023/078046

10

15

20

25

30

58

In some embodiments of the present disclosure, a metal bar 6 of the metal reinforcement

may be provided at at least two, three or four of these comer extremities.

Fig. 9 illustrates schematically a roof window 1 according to embodiments of the
present disclosure. The roof window 1 according to embodiments of the present disclosure

may also be known as a skylight.

The roof window 1 comprises a frame arrangement 2, 7. The frame arrangement comprises a
fixation frame 7 and a movable frame 2. The movable frame 2 provides a support of an
insulating glass unit 3. The glass unit 3 may as e.g. described above be attached to the
movable frame. The fixation frame 7 is configured to be arranged to cover (together with the
movable frame 2) a building aperture in the roof structure, and the fixation frame 7 is

configured to be attached/fixated to a roof structure of a building.

The fixation frame 7 comprises parallel side profiles 7a, a top profile 7b and
a bottom profile 7¢ placed parallel to the top profile. These profiles 7a-7¢ are elongated and

together they provide a rectangular fixation frame opening 7d.

The movable frame 2 comprises elongated frame profiles comprising two side profiles 2a, a
top profile 2b and a bottom profile 2¢. The side profiles 2a are placed parallel to each other,
and the top 2b and bottom 2¢ profiles are placed parallel to each other. These profiles 2a-2¢
are clongated and together they provide a rectangular frame opening 2d (see €.g. fig. 1) in the
movable frame 2, so that light such as sunlight passes through this frame opening 2d. The
movable frame 2 supports an insulated glass unit 3. The insulated glass unit is fixated to the
movable frame 2 and covers the frame opening of the movable frame 2 that is placed

between/defined by the profiles 2a-2d of the movable frame.

The movable frame 2 is movably attached to the fixation frame 7 by means of the
hinge arrangement 10, in this case, a hinge arrangement 10 is placed at each side of the side

profiles 2a, between the respective side profile 2a and a fixation frame profile 7a.

In fig. 9, the roof window 1 is of the centre-hung type. In centre-hung type roof windows 1,

the hinge arrangement 10/ hinges 10 provides an axis of rotation RAX for the movable frame
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2 that is placed between the top TO and the bottom BO of the sash/movable frame 2. This
provides that the movable frame 2 is configured to be opened by the lower part/bottom part
BO of the movable frame moving outwards, away from the interior of the building in which
the roof window 1 is installed, and the upper part/top part TO of the movable frame 2 moves
inwards into the building upon opening of the movable frame 2 from a closed position. See

dashed arrows.

The rotation axis RAX of the roof window, may generally, in various embodiments of the
present disclosure, be substantially parallel to the longitudinal direction of the top profile 2b
and bottom profile 2¢, and may be perpendicular to the longitudinal direction of the side
profiles 2a. This is e.g. the case in fig. 9.

The rotation axis RAX of the roof window, may generally, in various embodiments of the
present disclosure, be substantially parallel to the longitudinal direction of the top profile 7b
and bottom profile 7c of the fixation frame, and may be perpendicular to the longitudinal

direction of the side profiles 7a of the fixation frame 7. This is e.g. the case in fig. 9.

It is understood that the axis of rotation RAX may be arranged substantially around/at the
centre of the lengths of the side profiles 2a of the movable frame 2. However, in some centre
hung configurations, the axis of rotation RAX may also be displaced towards the top or
bottom part of the movable frame in order to e.g. provide a balancing of the weight of the
movable frame 2 or for other reasons. This is also understood as a centre hung roof window
according to some embodiments of the present disclosure. Centre-hung windows may also be

referred to pivot roof windows.

In roof windows of the centre-hung type, the fixation frame 7 may surround
movable frame 2. In roof windows 1 of the centre-hung type, the maximum width of
the movable frame 2 may be less than the interior, minimum width of the frame
opening of the fixation frame 7 in order to allow top TO and bottom BO parts of the
movable frame 2 to move in the frame opening of the fixation frame 7 when

moving the movable frame 2 to a closed position.

The roof window 1 also comprises elongated covers 9a, 9b such as side covers. A roof

window of the centre hung type 1 may comprise fixed covers 9a that is fixed to the fixation
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frame 7, preferably at the half of the fixation frame that is proximate the top of the fixation
frame. Moreover, the window comprises movable covers 9b that is fixed to the movable
frame 2 and moves together with the movable frame 2. These movable covers 9b are often
placed at the half of the movable frame 2 that is located proximate the lower part/bottom part
BO of the movable frame 2.

The width of the covers 9a, 9b overlaps profiles at the fixation frame 7 and also the movable
frame 2 (see ¢.g. fig. 6) in order to improve water tightening. When the movable frame 2 is
in a closed position, the fixed covers 9a and the movable covers 9b may be placed in

continuation of each other.

The covers 9a, 9b extends along the sides of the roof window 1, between the top and bottom
of the roof window 1. The covers 9a, 9b are exterior covers that are subjected to the weather
such as rain and snow. The roof window 1 may also comprise a top cover 9¢ that is fixed to

the fixation frame 7 and is arranged at the top of the fixation frame 7. This top cover 9¢ also
overlaps the top TO of the movable frame when the movable frame 2 is placed in a closed

position. In fig. 9, the movable frame 2 is in an open position.

In other embodiments of the present disclosure, the movable frame 2 may be hinged

in another way, for example top hung (not illustrated). In still further embodiments,

the roof window may be of the type where the insulated/insulating glass unit 3 is
unmovable attached to a fixation frame 7. Also in the top hung embodiments, the rotation
axis may be perpendicular to the longitudinal direction of the side profiles of the fixation

frame 7a and/or the movable frame 2a.

The roof window 1 may in further embodiments be a combination (not illustrated) of Centre
hung and top hung. The hinge arrangement 10 of the roof window 1 may hence comprise a
hinge arrangement 10 with hinge arms extending along the movable frame 2 sides and
providing a hinge connection allowing the movable frame to rotate around the rotation axis
RAX as illustrated in fig. 9. The hinge arms may extend towards the top of the fixation frame
7, and here a further hinge connection is provided to enable the bottom BO of the movable
frame to move outwards around a further rotation axis (not illustrated) placed at the top TO
of the movable frame. This further rotation axis is substantially parallel to the rotation axis

RAX.
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The longitudinal directions LD of the frame profiles 2a and 2¢ respectively is illustrated in
fig. 9. These longitudinal directions LD may be substantially perpendicular to each other.
The longitudinal directions of the two side profiles 2a are substantially parallel to each other.
The rotation axis RAX may in embodiments of the present disclosure be perpendicular to the
longitudinal direction LD of the side profiles 2a, and parallel to the longitudinal direction LD
of the bottom and top profiles 2b, 2¢.

The fixation frame profiles 7a-7¢ also have longitudinal directions (not illustrated in fig 9.
The fixation frame side profiles 7a have parallel longitudinal directions and the top and
bottom profiles 7b, 7¢ of the fixation frame have parallel longitudinal directions. The
rotation axis RAX may in embodiments of the present disclosure be perpendicular to the

longitudinal direction LD of the fixation frame side profiles 7a.

The more longitudinally extending interior profile space 5, 12 (see e.g. figures described
previously) extend in the longitudinal direction LD of the respective frame profile 2a-2¢, 7a-

Tc.

Fig. 10 illustrates a frame profile 2 comprising metal reinforcement according to
embodiments of the present disclosure. Here, the metal reinforcement comprises a plurality
of discrete metal bars 6 that each are secured to one or more of the polymer profile walls
4AB-4DA by being engaged in one or more slot tracks 80. The slot tracks are provided, such
as formed, as integrated parts of the polymer profile walls 4AB-4DA.

The tracks 80 extends in the longitudinal direction of the profile 2a. The slot tracks are in fig.
10 arranged at profile extremities, in the present example at comer A, B, C, D, E portions of

the profile.

In fig. 10, the profile 2ais a side profile 2a of a movable frame of a roof window 1, but metal
reinforcements 6 may in further embodiments be provided in slot tracks 80 at ¢.g. profile
extremities such as corner portions of a top profile 2b or bottom profile 2¢ of a movable
frame and/or of fixation frame (7b, 7¢) or at a side profile 7a of a roof window fixation frame

7. Seee.g. fig. 9.
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Protrusions 81, 82, such as L-shaped (as illustrated), T-shaped, I-shaped or the like
protrusions 81 (when seen in profile 2 cross section), 82 are provided during profile
manufacturing such as by profile 2a extrusion. In fig. 10 the majority of the protrusions are

L-shaped, and the protrusion 82 at wall 4DE is T-shaped.

The protrusions 81, 82 are integrated with the exterior walls 4AB-4EA and extends into the
interior 5 of the profile 2. In the figure, each protrusion 81, 82 provides an engagement
space/track 83 between the respective exterior wall and the respective protrusion 81, 82, in
this case between a wall part of the protrusion providing a free end/edge of the respective

protrusion wall and a wall of the profile.

The protrusions 81, 82 may in embodiments extend in the longitudinal direction of the
profile, such as substantially along the entire length of the profile. The protrusions may here

extend parallel to each other with the space 84 arranged between the protrusions 81, 82.

A space 84 may as illustrated be provided between the protrusions 81, 82 to ¢.g. enable a

certain protrusion flexibility that may ease metal bar 6 insertion into the track 80.

After extruding the profile 2 with the walls 4AB-4EA (with or without a skin layer) each of
the plurality of discrete metal bars 6 are introduced into the slot tracks 80 in the longitudinal
direction of the profile, e.g. by means of a machine and/or by hand by pushing and/or

pulling.

In fig. 10 the metal reinforcement bar 6 has an L-shaped cross section. Each metal bar 6
illustrated in fig. 10 extends along an exterior profile wall part arranged proximate an outer
profile extremity. In the illustrated example, the profile extremity is a profile comer A, B, C,
D, E. For example, the metal bar 6 at corner A comprises a first wall part 6W1 extending
along the wall 4EA, and a second wall part 6W2 extending along the wall 4AB. The mutual
angle a3 between these wall parts 6W1, 6W2 (defined by bar surface 6IS facing away from
the walls 4AB, 4EA) may in embodiments of the present disclosure be below 180°, such as
below 140°, such as below 120°. In the example at comer A, the angle a3 is approximately
90°. As can be seen in the example of fig. 10, the angle a3 between the profile walls 6W 1,
6W?2 at a profile comer C may be less than 90°. As can be seen, the angle a3 between the

profile walls 6W1, 6W?2 at a profile corner B may be larger than 90°.
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In the figure, the metal bars 6 are illustrated to not touch the walls or protrusions of the
profile, that is to improve understanding of the figure. It is understood that in practice, the
metal reinforcement bars 6 will touch one or more of the surfaces provided by the
protrusions 81, 82 and/or walls 4AB-4EA to provide profile 2 reinforcement and help to

increase stiffness and/or structural integrity of the profile 2.

It 1s understood that in some embodiments, a combination of one or more embedded metal
bars (see e.g. figs 1-8) and one or more metal bars secured at the frame profile by means of a
track 80 (see e.g. fig. 10) may be provided. The embedded bars 6 may be provided during
profile extrusion whereas the metal bar(s) 6 in the track(s) 80 may be provided in the track

after profile extrusion.

In the figures 1-8, the discrete metal reinforcements of the roof window frame profile are
provided by a plurality of metal bars that are embedded in the wall exterior walls of the
profile, ¢.g. at profile extremities such as a comner portion A, B, C, D, E. These 6 are in these
illustrated embodiments solid metal reinforcement rods having a rectangular cross-sectional

shape, such as a square shape.

It is however understood that other rectangular shapes of the embedded metal bars 6 may be

provided.

Fig. 11 illustrates schematically an embodiment of the present disclosure where an L-shaped
metal bar 6 is embedded in and enclosed by the profile wall material at a corner portion B.

This may e.g. have been obtained by profile extrusion or moulding.

Fig. 12 illustrates schematically an embodiment of the present disclosure where a metal bar 6

having an octagonal cross section is embedded in the exterior profile wall.

Fig. 13 illustrates schematically an embodiment of the present disclosure where rectangular
metal bar 6 having a rectangular, such as square shaped, cross section is embedded in the
exterior profile wall in an elongated wall elevation 25 which extends into the profile interior
5 and in the longitudinal direction of the profile. Here, the clongated elevation 25 has a shape

different from curved or circular - in the present example, the shape of the elevation is



WO 2024/088752 PCT/EP2023/078046

10

15

20

25

30

64

rectangular and the exterior shape of the elevation 25 fits/follows the cross-sectional shape of
the metal bar 6. In other embodiments, as ¢.g. illustrated in figs. 1-8, the exterior shape of the
elevation 25 may be different from the cross-sectional shape of the metal bar 6. For example
in fig. 1, the exterior shape of the elevation 25 is different from the cross-sectional shape of
the metal bar 6 as the metal bar has a rectangular cross section whereas the exterior shape of

the elevation is curved/partly circular.

In figs. 1-8 and 11-13, the metal bars 6 is/are secured to the polymer profile wall(s) by being

embedded therein. This embedding may ¢.g. be obtained by means of co-extrusion.

Fig. 14 illustrates schematically a further embodiment of a frame profile 2 comprising metal
reinforcement according to embodiments of the present disclosure.

Here, the metal reinforcement comprises a metal bar 6 that is secured at the polymer profile
walls 4AB-4DA by being engaged in one or more slot tracks 80 formed as integrated parts of
the polymer profile walls 4AB-4DA as also illustrated in fig. 10. In fig. 14, the cross section
of the solid metal bar 6 is square shaped and fits into a track 80 provided by profile wall

protrusions, see ¢.g. the description relating to fig. 10.

The protrusions 81, 82 may in embodiments of the present disclosure, as ¢.g. illustrated in
fig. 14, be substantially I-shaped when seen in cross section, but it is generally understood
that other cross-sectional shapes of the protrusions 81, 82 may be provided in further

embodiments of the present disclosure, for example L shape, T shape Or the like.

Fig. 15. Illustrates an embodiment of the present disclosure wherein a metal bar 6 having an
octagonal shaped cross section is secured at the polymer profile walls 4AB-4DA by being

engaged in a slot track 80 formed as integrated parts of the polymer profile walls 4AB-4DA.
As can be seen, the track 80 may be shaped by the wall and/or protrusion 81, 82 materials of

the profile to provide a shape adapted to the cross sectional shape of the metal bar.

It is understood that each of the metal bars 6 of the metal reinforcement may be secured to
one or more of the polymer profile walls by positive engagement, ¢.g. as illustrated in one or

more of the figures 1-8 and/or 10-15.
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It is generally understood that the metal bars 6 have cross section. For instance, the metal bar
cross section may in embodiments of the present disclosure be T-shaped, L-shaped (see figs
10-11), U-shaped, S-shaped, square shaped, rectangular shaped (see figs. 1-8 and/or figs 13-
14) or otherwise polygonal (see for example fig. 12 or 15).

In certain embodiments of the present disclosure (not illustrated) the metal bar 6 cross

section may be circular.

It is understood that even though figs. 11-15 discloses different embodiments of the present
disclosure illustrated at the profile comer portion B or wall 4AB, it is understood that a
similar solution may additionally or alteratively be provided at one or more other wall parts

4AB-4EA and/or one or more corner portions A, B, C, D, E of the profile.

It 1s understood that even though figs. 10-15 discloses different embodiments of the present
disclosure at a frame profile of the movable frame 2, the same embodiment(s) may be

provided in a fixation frame 7, see e.g. figs. 4 or 6.

In some embodiments of the present disclosure, one or both of the protrusions 81, 82 may be
arranged less than Scm, such as less than 3 cm, such as less than 2 ¢cm or less than 1 cm.

from the proximate D.

It is generally understood that the metal reinforcement material may have a thermal
conductivity coefficient that is higher than the thermal conductivity coefficient of the

material of the frame profile walls 4AE-4EA

Fig. 16 illustrates schematically a building 200 wherein a roof window 1 according to one or
more embodiments as described above and/or below and/or illustrated in one or more of the
figures 1-15 is arranged in the roof structure 250 of the building 200. The roof structure may
in embodiments of the present disclosure be a flat roof or as illustrated in fig. 16 be a roof

structure with a roof pitch above 17° such as above 20° such as above 25° or above 35°.

Fig. 17 illustrates schematically a further embodiment of a frame profile 2 comprising metal

reinforcement according to embodiments of the present disclosure.
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Here, the metal reinforcement comprises a first metal bar 6 that is secured at the polymer
profile walls 4AB-4DA by being engaged in one or more slot tracks 80 formed as integrated
parts of the polymer profile walls 4AB-4DA see ¢.g. also the description to fig. 10.

The first metal bar is arranged opposite the side surface S3 of the glass unit, is plate shaped
and has a width that extends between the comer D and the exterior wall 4EA. The first metal
bar extends in the longitudinal direction of the profile, such as e.g. over at least 90% or at

last 95%, such as at least 95% of the profile length.

The first metal bar is placed between the planes P1, P2 and may as illustrated not penetrate
neither the first plane P1 nor penetrate the second plane P2. In other embodiments, the first
metal bar may penetrate e.g. the plane P1 comprising the exterior major surface S1 of the
glass unit that is configured to face the building interior (e.g. when the movable frame is in a

closed position).

The first metal bar extends between interior protrusions 81, 82 as ¢.g. described above

providing a slot track 80.

The width of the first metal bar extends between the protrusions 81, 82, and does this in an
inclining manner so that the metal bar width extends with an in a direction that is less than
90° to both planes P1, P2. The width of first metal bar may as illustrated extend from the
wall 4EA and towards the comer D. In other embodiments, the first metal bar may extend

from the wall 4EA and towards the wall 4DE or towards the wall part 4CD2.

The first metal bar opposite the edge surface S3 of the glass unit may be arranged to
substantially follow isotherms (not illustrated). This may ¢.g. be the case when it is ¢.g. cold

outside EXT the building, such as about 0°C or below, and 20°C or more inside INT.

Fig. 17 illustrates a further embodiment of the present disclosure where the metal
reinforcement comprises a second metal bar 6 that is secured at the polymer profile walls
4AB-4DA by being engaged in one or more slot tracks 80 formed as integrated parts of the
polymer profile walls 4AB-4DA. This metal bar is plate shaped and has a width that extends

between interior protrusions 82 as ¢.g. previously described. The second metal bar extends in
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the longitudinal direction of the profile, such as ¢.g. over at least 90% or at last 95%, such as

at least 95% of the profile length.

The second metal bar is placed to not penetrate the first plane P1. The

The first metal bar extends in the longitudinal direction of the profile, such as ¢.g. over at

least 90% or at last 95%, such as at least 95% of the profile length.

The second metal bar is arranged in the interior frame profile space 5. The width of the
second metal bar that extends in a direction away from a first region located proximate the
first plane P1 comprising the outer major S1 of the glass unit 3. The width of the second
metal bar moreover extends in the

interior frame profile space 5 in a direction away from a further plane P3, so that the interior
space 5 is split into a first space part Sa located at a first side of the metal bar, and a second

space part 5b located at a second side of the metal bar.

The further plane P3 is perpendicular to the first plane P1 (and to the second plane P2). The
further plane P3 extends parallel to the longitudinal direction of the frame profile and
touches a part of an exterior surface 4BCs of the exterior wall 4BC of the frame profile that
faces and is proximate the frame opening 4. In the example of fig. 17, the further plane P3
touches the surface 4BC substantially at the corer C.

As can be seen in fig. 17, the second metal bar may extend between the exterior wall 4BC
that abuts the frame opening 2d and another exterior frame profile wall such as wall 4AB or

4EA, in the present example, the second metal bar extends towards the comer A.

The said other exterior frame profile wall may comprise comprising an exterior surface

facing away from the frame opening 2d, in this case this is the case for exterior wall 4EA.

In other embodiments (not illustrated in fig. 17, said other exterior frame
profile wall may comprise or be an exterior wall 4AB configured to face the interior of the

building. This wall 4AB and the wall 4BC meet at comer B.
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The second metal bar 6 may instead of extending from the wall 4BC facing the frame
opening 2d in further embodiments of the present disclosure (not illustrated) extend into the
interior frame profile space 7 from the frame profile wall part 4CD1 that faces an

overlapping part of the glass unit 3, such as faces the first outer major surface S1.

The second metal bar 6 may in further embodiments of the present disclosure (not
illustrated) extend into the interior frame profile space 7 from profile comer C frame that is

placed opposite to and proximate to the exterior major glass unit surface S1.

The second metal bar may help to provide an improved heat management in the roof
window. The second metal bar may for example help to form/provide a controlled thermal

bridge between the exterior frame profile walls SAB, 4BC, 4CD1, 4EA.

The second metal bar may be arranged to extend so that a first isotherm group comprising a
plurality of first isotherms is crossed in the frame profile space 5, wherein the isotherms of
the first isotherm group are defined at a cross sectional view of the frame profile extending
perpendicular to the longitudinal direction of the frame profile in a scenario where the
second metal bar is omitted and in a first temperature condition T1 < T2 where the general
ambient air temperature T1 in the room/building interior is lower than the temperature T2 at
the outer major surface S2 of the insulated glass unit. The neighbouring isotherms of the first
isotherm group may have a temperature difference of 1°C, 3°C, or 5°C. The group of
isotherms may in embodiments comprise at least two, at last three or at least four isotherms,

such as between two and twelve 1sotherms, such as between three and ten i1sotherms.

Usually, crossing isotherms with thermal bridges such as metal parts may be desired to be
avoided or reduced because it results in reduced heat insulation. However controlled crossing
of isotherms may provide a benefit in roof windows both in cold weather and hot weather
situations. For example, by crossing isotherms by means of the second metal bar as
explained above, in a condition where a cover material of a cover such as a blind (not
illustrated) at the window is closed/in a covering position, the reinforcement profile may
help to hence cool a heated space between the blind and the window glass unit and/or cool

the profile wall material, such as at wall 4BC and/or 4CD1.
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As illustrated in fig. 17, the roof window profile may comprise both the first and second
plate shaped metal bars 6 as described above in relation to fig. 17, thereby providing the
three interior spaces Sa, Sb, 5S¢, where the first plate shaped metal bar is placed between the
spaces 5S¢ and 5b, and where the second plate shaped metal bar is placed between the space
Saand 5b.

However, in other embodiments, one of the first and second plate shaped metal bar may in

further embodiments be omitted.

For example, in some embodiments, the omitted reinforcement may be the first plate shaped

metal bar so only the plate shaped metal bar placed at the plane side P1s2 is provided.

For example, in some further embodiments, the omitted plate shaped reinforcement bar may
be replaced with one or more metal bars as described in relation to one or more of figs 1-8

and/or 10-15.

In the figures 1-8 and 12-15, the metal bars 6 of the metal reinforcement are not plate

shaped. Instead, they have another shape such as ¢.g. previously described.

Fig. 18 illustrates a roof window comprising slot tracks 80 that secures plate shaped metal
bars 6 of the metal reinforcement at external profile walls, according to embodiments of the
present disclosure. Here, the metal bars have a width that extends along an interior surface
(facing the interior space 5) of an exterior frame profile wall. The metal bars have a

longitudinal direction extending in the longitudinal direction of the polymer profile.

The metal 6 bars are in fig. 18 (as also in fig. 17.) plate shaped. The width of the metal bars

extends between comers of the respective wall 4BB and 4DE.

A first plate shaped metal bar 6 is provided in the profile interior 5 opposite to the glass unit
edge surface S3. It 6 is placed in/at the the frame profile part 20 of the polymer frame profile
2a that extends opposite to the “narrow” glass unit side edge S3. The width of the first plate
shaped metal bar 6 extends in a direction away from the edge surface S3, between the
comers D and E. The major surface of the first plate shaped metal bar 6 is extending parallel

to the inner surface of the profile wall 4DE. At each plate shaped metal bar 6 edge, it
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engages with protrusions 81, 82, these provides that the plate shaped metal bar 6 is secured
to the exterior walls of the profile. These protrusions 81, 82 are integrated at the walls 4CD2
and 4EA respectively. These walls 4CD2 and 4EA meet with the wall 4DE along which the
plate shaped metal bar 6 extends, at the corners D, E respectively.

The plane P1 and P2 are unpenetrated by the first plate shaped metal profile. The first plate
shaped metal profile may extend with the major surface substantially parallel to the first and

second plane p1, P2.

A second plate shaped metal bar 6 may moreover or alternatively, as illustrated, be provided.
This second plate shaped metal bar has a major surface that extends parallel to and along the
wall 4AB at the side P1S2 of the plane P1 that faces away from the second plane P1. The
plane P1 and P2 are unpenetrated by the second plate shaped metal profile. The second plate
shaped metal profile 6 has a width that extends between the comers A and B, and protrusions
81, 82 extending into the profile space 5 are integrated in the walls 4BC, 4EA respectively so

as to provide slot tracks 80 for use during securing of the plate shaped metal profile 6.

It is to be understood that in further embodiments of the present disclosure, e.g. a
combination of a first plate shaped metal profile (along wall 4DE) may be provided in
combination with a second plate shaped metal profile as illustrated and described in relation

to embodiments of fig. 17.

It is to be understood that in further embodiments of the present disclosure, ¢.g. one of the
first plate shaped metal profile and second plate shaped metal profile as illustrated in fig. 18
may be omitted and may in further embodiments of the present disclosure be replaced with
oneg or more metal bars (¢.g. fixated by embedding in profile wall or by means of securing by

slot tracks) as illustrated in and/or described in relation one or more of figs. 1-8 and/or 9-15.

Figs. 17 and 18 moreover illustrates a further embodiment of a roof window profile
comprising a skin layer 14. Here, a single skin layer 14 is provided. The skin layer 14 is
interrupted at an interruption area IA1 so that the skin layer does not extend uninterrupted
around the exterior boundary of the respective elongated frame profile2a. Instead, the base
wall material 15 is exposed at the surface of the exterior walls 4DE and 4CD, where a cover

9a, 9b, 45 (see e.g. fig 6) or the glass unit 3 hides the exterior profile 2a surface.
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The below illustrated and/or described examples in the tables are computer simulated

examples of possible roof window profile embodiments, according to various embodiments

5  ofthe present disclosure. In these examples, the metal profile bars 6 was simulated to be

embedded in the walls of the frame profiles 2a-2c¢ for a movable frame 2, as e.g. illustrated in

various embodiments of figs. 1-8.

Wall Reinf. Wall Wall Reinf.
(side (side (top Reinf. (top| (bottom (bottom
profile 2a) | profile 2a) | profile 2b) | profile 2b) | profile 2¢) | profile 2¢)
C | Density
P [(kg/m3) | 1.50E+03 [ 7.85E+03 | 1.50E+03 | 7.85E+03 | 1.50E+03 | 7.85E+03
V [ Volume
C [(m3/m) | 5.36E-04 | 3.43E-05 | 4.71E-04 | 1.21E-05 | 6.32E-04 1.51E-05
Weight
(kg/m) 0.80 0.27 0.70 0.10 0.95 0.12
Table 1: CPVC profile examples for movable frame
10
CPVC Weight ratio
Side profile 2a Weight Ratio: metal Bars/CPVC wall material (VVVVYZI;) 033
Top profile 2b Weight Ratio: metal bars/CPVC wall material (VVVVYZI;) 014
. . . Wmre
Bottom profile 2¢ Weight Ratio: Metal bars/CPVC wall material (pr ) 013
Table 2: Metal reinforcement/CPVC profile wall weight ratio for movable frame
Reinf. Wall Wall Reinf.
Wall (side (side (top Reinf. (top | (bottom (bottom
profile 2a) | profile 2a) | profile 2b) | profile 2b) | profile 2¢) | profile 2¢)
P | Density
P | (kg/m3) | 1.04E+03 | 7.85E+03 | 1.04E+03 | 7.85E+03 | 1.04E+03 | 7.85E+03
2 | Volume
0 [(m3/m) 521E-04 | 2.74E-05 | 4.71E-04 | 1.21E-05 | 6.61E-04 1.51E-05
G | Weight
F | (kg/m) 0.54 0.22 0.49 0.1 0.69 0.12
15  Table 3: PP20GF profile examples for movable frame

PP20GF¥ is a fiber-reinforced polypropylene wall material with 20% glass fibers embedded
therein for improved stability and improved rigidity.

20




WO 2024/088752 PCT/EP2023/078046

10

15

20

25

72
PP20GF weight ratio
Side profile 2a Weight Ratio: metal bars/PP20GF wall material (VVV;::VE) 041
Top profile 2b Weight Ratio: metal bars/PP20GF wall material (VVVVYZI;) 02
Bottom profile 2¢ Weight Ratio metal bars/PP20GF wall material (VVVVZ:;) 017

Table 4: Metal reinforcement/PP20GF profile wall weight ratio for movable frame

A fixation frame 7 for a roof window may be provided by hollow polymer frame profiles
according to embodiments of the present disclosure, comprising exterior polymer profile
walls which together shapes and encloses an interior profile space, and metal reinforcement
which reinforces the hollow polymer frame profile of the fixation frame. Also in this profile,
the metal reinforcement may comprise a plurality of discrete, metal bars 6 which extends in
the longitudinal direction of the hollow frame profile for the fixation frame, and which are
embedded in or in other ways secured (e.g. by means of slot tracks as described) to one or
more of the polymer profile walls. E.g. as described according to various embodiments

above.

The side profiles for the fixation frame 7, in the case of a CPVC profile, may comprise 1.19
kg CPVC wall material and 0.22 kg metal reinforcement per meter profile. This provides a
metal reinforcement/CPVC wall material (%) weight ratio for the side profile of 0.18.
The side profiles for the fixation frame 7, in the case of a PP20GF profile, may in

embodiments of the present disclosure comprise ¢.g. 0.81 kg PP20GF wall material and e.g.

0.22 kg metal reinforcement per meter profile. This provides a metal bars/PP20GF wall

material (%) weight ratio for the side profile of 0.27.

It is generally understood that a skin layer, such as one or more skin layers 14, if present at
the frame profile, may substantially not contribute to the structural integrity of the profile,

and have not been included in the above mentioned simulations.
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Claims

1. A roof window (1), comprising:
a frame (2) comprising structural, elongated frame profiles (2a, 2b, 2¢) comprising side
profiles (2a), a top profile (2b) and a bottom profile (2¢), and
an insulating glass unit (3) supported by the frame (2),
wherein the insulated glass unit (3) comprises a first exterior major surface (S1) and a second
exterior major surface (S2),
wherein the first and second exterior major surfaces (S1, S2) are oppositely directed and
substantially parallel,
wherein one or more of the structural, elongated frame profiles (2a, 2b, 2¢) is a polymer
frame profile (2a, 2b, 2¢) comprising

- polymer profile walls (4AB-4EA), which together shape and enclose one or more

longitudinally extending interior profile spaces (5), and

- metal reinforcement, which reinforces the polymer frame profile (2a, 2b, 2¢),
wherein the metal reinforcement comprises a plurality of discrete, elongated metal bars (6),
which extend in the longitudinal direction (LD) of the polymer frame profile and which are

secured to one or more of the polymer profile walls (4AB-4EA).

2. A roof window according to claim 1 or 1a, wherein the total weight of the profile wall
material (4AB-4EA, 11, 14, 14a-14c¢), and metal reinforcement (6) per meter of the polymer
frame profile (2a, 2b, 2¢), such as per meter of one or more of the side profiles (2a), the top
profile (2b) and/or the bottom profile (2¢), is less than 1.5 kg, such as less than 1.2 kg per
meter polymer frame profile (2a, 2b, 2¢).

3. A roof window according to any of the preceding claims, wherein the weight ratio

(VVVVYZI; ) between the total weight (Wmre) of metal reinforcement (6) per meter of the
polymer frame profile (2a, 2b, 2¢) and the total weight of the polymer wall material (Wpw)
per meter of the polymer frame profile (2a, 2b, 2¢) is less than 0.5, such as less than 0.4, such

as less than 0.2.
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4. A roof window according to any of the preceding claims, wherein the total cross sectional
area of metal reinforcement is between 4 mm? and 115 mm?2, such as between 14 mm? and

60 mm?, such as between 20 mm? and 40 mm?.

5. A roof window according to any of the preceding claims, wherein said metal bars (6) each
have a cross sectional area that is between 1 mm? and 30 mm? such as between 2 mm? and

15 mm?, such as between 3 mm? and 10 mm?2.

6. A roof window according to any of the preceding claims, wherein said metal
reinforcement comprises less than ten metal bars (6), such as less than seven metal bars (6),
such as five metal bars or less (6),

such as wherein the metal reinforcement comprises three or more metal bars.

7. A roof window according to any of the preceding claims, wherein the frame (2) is a
rectangular, movable frame (2) of the roof window (1), wherein the frame (2) is movably
attached to a fixation frame (7) of the roof window (1) by means of one or more hinges (10),
such as wherein the one or more hinges (10) comprises a hinge part fixed to one of the side
profiles (2a) or the top profile of the movable frame (2) and/or wherein the roof window is of

the centre hung type.

8. A roof window according to any of the preceding claims, wherein one or more of the
plurality of discrete metal bars (6) are secured to one or more of the polymer profile walls

(4AB-4EA) which are exterior walls of the polymer frame profile (2a, 2b, 2¢).

9. A roof window according to any of the preceding claims, wherein one or more of the
plurality of discrete metal bars (6) is/are secured to one or more of the exterior polymer
profile walls (4AB-4EA, 11), by being engaged in one or more slot tracks (80) formed as
integrated parts of the polymer profile walls.

10. A roof window according to claim 9, wherein the one or more slot tracks (80) are formed
as integrated parts of the polymer profile walls (4AB-4EA) by means of one or more
protrusions (81, 82) which are integrated with the exterior walls (4AB-4EA) and extends into
the interior (5) of the profile (2a, 2b, 2¢).
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11. A roof window according to claim 10, wherein a first protrusion (81) is integrated in a
first of the exterior frame profile walls (4AB-4EA), and wherein a second protrusion (82) is
integrated in a second of the exterior frame profile walls (4AB-4EA), and wherein the
respective metal bar (6) abuts the first and second protrusion (81, 82) and is thereby secured,
such as wedged, to the polymer profile walls (4AB-4EA) comprising said protrusions (81,
82).

12. A roof window according to any of the preceding claims, wherein the first exterior major
surface (S1) is configured to face the building interior (INT) and wherein the second exterior
major surface (S2) is configured to face the exterior (EXT) of the building when the roof
window (1) is installed in a building roof structure,

wherein the first exterior major surface (S1) is comprised in a first plane (P1), wherein the
second exterior major surface (S2) is comprised in a second plane (P2),

wherein the second plane (P2) is un-penetrated by the polymer frame profile (2a, 2b, 2¢).

13. A roof window according to any of the preceding claims, wherein a frame profile part
(20) of the polymer frame profile (2a, 2b) and a part of the interior profile space (5) is
arranged opposite to a side surface (S3) of the insulated glass unit, where the side surface
(S3) extends between the first exterior major surface (S1) and the second, oppositely
directed, exterior major surface (S2) of the insulated glass unit,

wherein one or more, such as two, of the metal bars (6) is/are secured to an exterior wall
(4CD2, 4DE, 4EA) of the frame profile part (20), such as at a comer (D, E), of the frame
profile part, which is arranged opposite to the side surface (S3).

14. A roof window according to any of the preceding claims, wherein the number of
longitudinally extending interior profile spaces within the polymer frame profile (2a, 2b, 2¢)

1s less than 5, such as less than 3, such as less than 2,

15. A roof window according to claim 14, wherein said longitudinally extending interior
profile spaces, if more than two longitudinally extending spaces are provided, are separated

by one or more partition walls (11) of the profile.
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16. A roof window according to any of the preceding claims, wherein one or more of said
metals bars (6) are positioned at one or more comer (A,B,C, D, E) portions of the profile (2a,

2b, 2¢),

17. A roof window according to claim 16, wherein said one or more corner (A, B, C)
portions comprises a corner portion (C) where profile walls (4AB, 4BC) which comprises an
exterior surface (4ABs, 4BCs) configured to be visible and face a room of the interior of a

building and/or the frame opening (2d) meet.

18. A roof window according to any of the preceding claims, wherein one or more of the
plurality of discrete metal bars (6), such as all metal bars of the metal reinforcement, is/are
secured to one or more of the polymer profile walls (4AB-4EA) by being embedded therein,

such as by means of co-extrusion.

19. A roof window according to any of the preceding claims, wherein the polymer frame
profile (2a, 2b, 2¢) consist of said polymer profile walls (4AB-4EA) and said metal
reinforcement,

such as

wherein one or more exterior polymer profile walls (4AB-4EA) of the profile (2a, 2b, 2¢)
comprise one or more skin layers (14) and a structural base wall (15), wherein said skin layer
(14) comprises, such as provides, an exterior, visible surface (4BCs, 4ABs, 4EAs) of the
exterior polymer profile walls (4AB-4EA) of the frame (2).

20. A roof window (1) according to any of the preceding claims, wherein the total weight of
metal reinforcement (6) per meter of the polymer frame profile (2a, 2b, 2¢), is less than 0.7

kg, such as less than 0.5 kg, such as less than 0.3 kg. per meter frame profile (2a, 2b, 2¢).

21. A roof window according to any of the preceding claims, wherein one or more of the one
or more longitudinally extending interior profile spaces are filled with a heat insulation

material.

22. A roof window according to claim 21, wherein the heat insulation material is a wood
fibre insulation, an expanded polymer insulation such as an expanded polystyrene insulation,

a fibre insulation, such as a glass fibre insulation.
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23. A roof window according to any of the preceding claims, wherein the number of
longitudinally extending interior profile spaces within the polymer frame profile is less than
six, such as less than five, such as less than four, such as less than three, such as less than

two.

24. A roof window according to any of the preceding claims, wherein the elongated metal
bars (6) are solid metal bars and/or wherein the elongated metal bars (6) are metal bars such
as metal bars having cross sections, which may, for instance, be circular, T-shaped, L-

shaped, U-shaped, S-shaped, square, rectangular, plate shaped or otherwise polygonal.

25. A roof window according to any of the preceding claims, wherein the metal bars (6) are

parallel to each other.

26. A roof window according to any of the preceding claims, wherein each of the metal bars

(6) extends substantially in the total frame profile length.

27. A roof window according to any of the preceding claims, wherein one or more of the
metal bars (6) are positioned at a corner portion (A-E) of the profile cross section where two

of said exterior polymer profile walls (4AB-4EA) meet.

28. A roof window according to claim 27, wherein the metal bars (6) are positioned at
different extremities, such as different comer portions (A-E), of the profile cross section

where two of said exterior polymer profile walls (4AB-4EA) meet.

29. A roof window according to claim 27 or 28, wherein one or more of the metal bars is/are
positioned at a comner portion providing/arranged between exterior wall surfaces extending

with a mutual angle larger than 180° such as larger than 250°.

30. A roof window according to any of the preceding claims, wherein one or more of the

metal bars (6) are positioned at an extremity of the profile cross section.

31. A roof window according to any of the preceding claims, wherein one or more of said

metals bars (6) are positioned in or at a wall (4AB, 4BC) and/or a corner (A,B,C), which
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comprises an exterior surface (4ABs, 4BCs) configured to be visible and face a room of the

interior of a building and/or the frame opening (2d).

32. A roof window according to claim 31, wherein the exterior surface (4DEs, 4CDs) of an
exterior polymer profile wall (4DE, 4CD) of the polymer frame profile (2a, 2b 2¢), which is
placed proximate the second plane (P2) faces and is placed with a distance (DIS1) to the side
(P2s) of the second plane (P2), which faces the first plane (P1).

33. A roof window according to any of the preceding claims, wherein at least two metal bars

are secured to the same polymer profile wall (4AB-4EA).

34. A roof window according to any of the preceding claims, wherein a part of an elongated
water drain channel (40) is placed opposite at least a part of the side surface (S3) of the
insulating glass unit (3) that extends between the first (S1) and second (S2) exterior major

surfaces of the insulated glass unit (3).

35. A roof window according to claim 34, wherein a part of the water drain channel is
arranged opposite to, such as is supported by and/or attached to, the exterior polymer profile
wall (4DE) of the polymer frame profile (2a, 2b), which is placed proximate a plane (S2)

which comprises the second exterior surface (S2).

36. A roof window according to any of the preceding claims, wherein the first exterior major
surface is configured to face the building interior (INT) when the roof window is installed in
a building roof structure, wherein the first exterior major surface (S1) is comprised in a first
plane (P1), wherein the second exterior major surface (S2) is comprised in a second plane

(P2).

37. A roof window according to claim 36, wherein the first exterior major surface is
configured to face the building interior (INT) when the roof window is installed in a building

roof structure and the movable frame is in a closed position.

38. A roof window according to claim 36 or 37, wherein one or more of the metal bars (6)

is/are positioned at the side (P1s1) of the first plane (P1) which faces the second plane (P2).
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39. A roof window according to any of the preceding claims, wherein the insulating glass
unit is arranged substantially on top of the frame, (2) wherein the frame profile substantially

extend below and away from the insulating glass unit.

40. A roof window according to any of the preceding claims, wherein the polymer frame

profiles (2a-2¢) are extruded profiles/profiles manufactured by means of extrusion.

41. A roof window according to any of the preceding claims, such as claim 7, wherein the
fixation frame (7) comprises structural, elongated fixation frame profiles (7a, 7b, 7¢)
comprising side profiles (7a), a top profile (7b) and a bottom profile (7¢), wherein said
fixation frame profiles (7a-7¢) together provides a fixation frame opening (7d),
wherein one or more of the elongated fixation frame profiles (7a, 7b, 7¢) is a polymer frame
profile comprising:

- polymer profile walls (13) enclosing an interior fixation profile space (12), and

- metal reinforcement, which reinforces the polymer frame profile,
wherein the metal reinforcement comprises a plurality of discrete metal bars (6), which
extends in the longitudinal direction of the fixation frame profile (7a, 7b, 7¢) and which are

secured to one or more of the polymer profile walls (13).

42. A roof window according to any of claims 7-41, wherein the total weight of polymer
wall material per meter of the polymer frame profile of the fixation frame (7), such as per
meter of one or more of the side profiles (7a), the top profile (7b) and/or the bottom profile
(7c), is less than 1.5 kg, such as less than 1.3 kg, such as less than 1 kg per meter fixation
frame profile (7a, 7b, 7¢),

43. A roof window according to any of claims 7-42, wherein the total weight of metal
reinforcement per meter of the polymer frame profile of the fixation frame, such as one or
more of the side profiles (7a), the top profile (7b) and/or the bottom profile (7¢) is less than
0.7 kg, such as less than 0.5 kg, such as less than 0.3 kg per meter fixation frame profile (7a,
7b, 7c¢).

44. A roof window according to any of the preceding claims, wherein the weight ratio

(ere
Wpw

) between the total weight (Wmre) of metal reinforcement (6) per meter of the

polymer frame profile (2a, 2b, 2¢) and the total weight of the polymer wall material (Wpw)
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per meter of the polymer frame profile (2a, 2b, 2¢) is less than 1, such as less than 0.6, such

as less than 0.5.

45. A roof window according to any of the preceding claims, wherein the weight ratio

(ere
Wpw

) between the total weight (Wmre) of metal reinforcement (6) per meter of the

polymer frame profile (2a, 2b, 2¢) and the total weight of the polymer wall material (Wpw)
per meter of the polymer frame profile (2a, 2b, 2¢) is less than 0.5, such as less than 0.4 |

such as less than 0.2.

46. A roof window according to any of the preceding claims, wherein the weight ratio

(ere
Wpw

) between the total weight (Wmre) of metal reinforcement (6) per meter of the top

profile (2b) and/or bottom profile (2¢) and the total weight of the polymer wall material
(Wpw) per meter of the top profile (2b) and/or bottom profile (2¢)

18 less than

Wmre

r— ) between the total weight (Wmre) of metal reinforcement (6) per

the weight ratio (

meter of the side profiles (2a) and the total weight of the polymer wall material (Wpw) per
meter of the side profiles (2a).

47. A roof window according to any of the preceding claims, wherein the weight ratio

(ere
Wpw

) between the total weight (Wmre) of metal reinforcement (6) per meter of the side

profiles (2a) and the total weight of the polymer wall material (Wpw) per meter of the side

profiles (2a) is at least 1.5 times larger, such as at least 1.9 times larger, such as at least 2.1

times larger than the weight ratio (VVVere

) between the total weight (Wmre) of metal

pw
reinforcement (6) per meter of the top profile (2b) and/or bottom profile (2¢) and the total
weight of the polymer wall material (Wpw) per meter of the top profile (2b) and/or bottom
profile (2¢).

48. A roof window according to any of the preceding claims, wherein the total weight of the
profile wall material and metal reinforcement per meter of the polymer frame profile (2a, 2b,
2¢), such as per meter of one or more of the side profiles (2a), the top profile (2b) and/or the
bottom profile (2c), is less than 1.5 kg, such as less than 1.2 kg per meter polymer frame
profile (2a, 2b, 2¢).
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49. A roof window according to any of the preceding claims, wherein the total weight of
polymer wall (4AB-4EA, 11) material per meter of the polymer frame profile, such as per
meter of one or more of the side profiles (2a), the top profile (2b) and/or the bottom profile
(2¢), is less than 1.1 kg, such as less than 0.9 kg, such as less than 0.7 kg per meter frame
profile (2a, 2b, 2¢).

50. A roof window according to any of the preceding claims, wherein the total weight of
polymer wall material per meter of the polymer frame profile, such as per meter of one or
more of the side profiles, the top profile and/or the bottom profile, may be at least 0.3 kg,
such as at least 0.4 kg, such as at least 0.5 kg, such as at least 0.7 kg per meter frame profile.

51. A roof window according to any of the preceding claims, wherein the total weight of
metal reinforcement (6) per meter of the polymer frame profile, such as one or more of the
side profiles (2a), the top profile (2b) and/or the bottom profile (2¢) is less than 0.7 kg, such
as less than 0.5 kg, such as less than 0.3 kg. per meter frame profile (2a, 2b, 2¢).

52. A roof window according to any of the preceding claims, wherein the density of the
polymer wall (4AB-4EA) material is between 1100 kg/m? and 1800 kg/m2, such as
between 1300 kg/m2 and 1600 kg /m?, such as between 1400 kg/m? and 1600 kg /m?
and/or

wherein the density of the metal of the metal reinforcement is between 5800 kg/m? and
9000 kg/m2, such as between 6800 kg/m? and 8500 kg/m3, such as between 7750
kg/m?3 and 8050 kg/m3.

53. A roof window according to any of the preceding claims, wherein the metal of the metal
reinforcement comprises steel such as stainless steel or surface coated metal, such a

galvanized metal such as for example galvanized steel.

54. A roof window according to any of the preceding claims, wherein the volume of the
polymer profile wall material per meter of said polymer frame profile is between 2.0E-4
m3/m and 1.0E-3 m®/m, such as between 2.0E-3 m®/m and 8. 0E-4 m3/m, such as
between 3.0E-4 m3/m and 6.0E-4 m3/m

and/or
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wherein the volume of the metal of the metal reinforcement per meter of said polymer frame
profile is between 1.0E-5 and 5.0E-5 m3/m, such as between 1.0E-5 m3/m and 4.0E-5

m?3/m, such as between 1.1 E-5 m3/m and 3.6E-5 m3/m.

55. A roof window according to any of the preceding claims, wherein the thickness (Wth1)
of one or more of the polymer profile walls (4AB- 4EA) extending between adjacent metal
bars (6) is less than 1.4 times, such as less than 1.2 times, the thickness such as the diameter

(D1), of the metal bars.

56. A roof window according to any of the preceding claims, wherein the thickness of one or
more of the polymer profile walls extending between adjacent metal bars is smaller than the

thickness (D1), such as smaller than a diameter, of the metal bars.

57. A roof window according to any of the preceding claims, wherein the metal bars (6) are
enclosed by wall material of the polymer profile walls (4a), wherein a part (25) of the wall
material enclosing one or more of the metal bars (6) provides an elevation, such as an

clongated elevation, extending into the interior profile space (5).

58. A roof window according to any of the preceding claims, wherein one or more of the
metal bars (6) is/are enclosed by wall material parts (25, 4AB-4EA) of the polymer profile
walls (4a), wherein the total thickness (Th2) of the metal bar and the wall material enclosing
the metal bar is larger, such as at least 1.8 times larger, such as at least 2.5 times larger, than
the wall thickness (Wth1) of the adjacent profile wall (4AB-4EA) extending between

adjacent metal bars.

59. A roof window according to any of the preceding claims, wherein the profile walls
(4AB-4EA) comprise discretely arranged elongated elevations (25), which each extends into
the profile interior and in the longitudinal direction of the profile, and wherein the discretely

arranged elongated elevations each encloses a part of a metal bar (6).

60. A roof window according to any of the preceding claims,
wherein the elongated frame profiles (2a, 2b, 2¢), each have a longitudinal direction, a width

(W1) and a height (H1),
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wherein one or more of the elongated frame profiles (2a, 2b, 2¢), such as the side profile (2a)
and/or the top profile (2b), comprises

a first comer (A), a second comer (B), and an exterior wall part (4AB) interconnecting said
first and second comer (A, B),

a third comer (C), and an exterior wall part (4BC) interconnecting said second and third
corner (B, C),

wherein said exterior wall (4BC) interconnecting said second and third comer (B, C) faces

the frame opening (2d).

61. A roof window according to claim 60, wherein one or more of the ¢longated frame
profiles (2a, 2b, 2¢), such as the side profile and/or the top profile, moreover comprises:
a fourth comer (D), and an exterior wall part (4CD) which interconnects said third and fourth
corner (C, D)
wherein the exterior wall part (4CD) which interconnects said third and fourth comer (C, D)
comprises a recessed portion extending in the longitudinal direction of the profile, wherein
the recessed portion is provided by means of
- afirst wall portion (4CD1) of the exterior wall part (4CD) interconnecting said third
and fourth comer (C, D), which first wall portion (4CD) faces and supports a part of
an exterior major surface (S1) of the insulated glass unit, and
- asecond wall portion (4CD2), which is placed opposite to a side surface (S3) of the

insulated glass unit (3).

62. A roof window according to claim 60 or 61, wherein one or more of the elongated frame
profiles (2a, 2b, 2¢), such as the side profiles (2a) and/or the top profile (2b), moreover
comprises:

a fifth corner (E) and an exterior wall part (4DE) interconnecting said fourth and fifth corner
(D, E),

an exterior wall part (4EA) interconnecting said fifth and first comer (E, A),

wherein the interior profile space (5) is placed between the exterior wall (4EA)
interconnecting the fifth and first comner (E, A) and the exterior wall (4BC) interconnecting
the second and third corner (B, C), and wherein the exterior wall (4EA) interconnecting the
fifth and first corner (E, A) comprises an exterior surface (4EAs) facing away from the frame

opening (2d).
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63. A roof window according to claim 62, wherein the exterior wall (4EA) interconnecting
the fifth and first corner (E, A) comprises an exterior surface (4EAs) that faces away from

the frame opening (2d) and faces towards a frame profile of a fixation frame (7).

64. A roof window according to any of claims 60-63, wherein a metal bar (6) is arranged at
one or more of the first comer (A), the second comer (B), the fourth comer (D) and/or the

fifth corner (E).

65. A roof window according to any of claims 60-64, wherein a metal bar (6) is arranged

between said first corner (A) and said second cormer (B).

66. A roof window according to any of the preceding claims, wherein the metal bars (6) are

attached to, such as adhesive bonded to or mechanically fastened to the profile wall material.

67. A roof window according to any of the preceding claims, wherein the metal
reinforcement comprises, such as consist of, less than ten elongated metal bars (6), such as

less than seven metal bars (6), such as five metal bars (6) or less.

68. A roof window according to any of the preceding claims, wherein said metal
reinforcement comprises between two and ten metal bars (6), such as between two and five

metal bars (including both end points).

69. A roof window according to any of the preceding claims, wherein said metal bars have a
cross sectional area that is less than 25 mm? such as less than 15 mm?, such as less than 10

mm?.

70. A roof window according to any of the preceding claims, wherein the metal bars have a

diameter (D1) less than 5 mm, such as 4 mm or less, for example 3 mm or less.

71. A roof window according to any of the preceding claims, wherein said metal bars (6)
each have a cross sectional area that is between 1 mm? and 30 mm? such as between 2 mm?

and 15 mm?, such as between 3 mm? and 10 mm?.
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72. A roof window according to any of the preceding claims, wherein the total cross
sectional area of metal reinforcement is between 4 mm? and 115 mm?, such as between 14

mm? and 60 mm?2, such as between 20 mm? and 40 mm?.

73. A roof window according to any of the preceding claims, wherein the polymer profile
walls (4a) comprise or are made from Polypropylene (PP), and/or
wherein the polymer profile walls (4a) comprises or is made from polyvinyl chloride (PVC),

such as chlorinated Polyvinyl chloride (CPVC).

74. A roof window according to any of the preceding claims, wherein the profile walls

comprise strengthening fibres, such as glass fibres or carbon fibres embedded in the walls.

75. A roof window according to claim 74, wherein the profile walls may be made from or
comprise a PP20GF material, meaning a polypropylene wall with 20% glass fibres (by

weight or by volume) embedded therein.

76. A roof window according to any of the preceding claims, wherein the polymer profile

walls comprises or is made from a polyethylene terephthalate (PET) polymer material.

77. A roof window according to any of the preceding claims, wherein the polymer frame
profile has a maximum height (H1),

wherein the maximum height (H1) is less than 110 mm, such as less than 90 mm, such as
less than 70 mm, such as wherein the maximum height (H1) includes a height of a frame
profile part (20, 4CD2), which extends opposite to the side surface of the insulated glass

unit.

78. A roof window according to any of the preceding claims, wherein the polymer frame
profile has a maximum width (W1), wherein the maximum width is less than 80 mm, such as
less than 60 mm, such as less than 45 mm, such as wherein the maximum width (W1)
includes a width of a frame profile part (30, 4CD1), which is overlapped by a major surface
(S1) of the insulated glass unit (3).
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79. A roof window according to any of claims 77-78, wherein the profile height (H1) is
determined in a direction perpendicular to a plane (P1, P2) defined by a major surface (S1,
S2) of the insulating glass unit (3), and/or

wherein the profile width (W1) is determined in a direction parallel to a plane (P1, P2)
defined by a major surface (S1, S2) of the insulating glass unit (3).

80. A roof window according to any of the preceding claims, wherein the weight of metal
reinforcement of the polymer frame profile (2a, 2b, 2¢) per meter of the polymer frame
profile is lower than the weight of polymer wall material (Wpw) of the polymer frame

profile per meter polymer frame profile (2a, 2b, 2c¢).

81. A roof window according to any of the preceding claims, wherein the exterior wall or
walls, such as the wall or walls to which metal reinforcement bars are secured, have a
thickness (Wth1) between 1 mm and 4 mm, such as between 1.3 mm and 2.5 mm at an

exterior wall part or parts (4AB-4EA) extending between adjacent metal bars (6).

82. A roof window according to any of the preceding claims, wherein a part of the interior
profile space (5) is positioned opposite to a side surface (S3) of the insulating glass unit (3),
where said side surface (S3) extends between a first exterior major surface (S1) and a

second, oppositely directed, exterior major (S2) surface of the insulated glass unit (3).

83. A roof window according to any of the preceding claims, wherein a part of the interior
profile space (5) is positioned opposite to an exterior major surface (S1) of the insulated

glass unit (3).

84. A roof window according to any of the preceding claims, wherein the polymer frame

profile (2a-2¢) comprises one or more partition walls (11) arranged in the interior profile

space (5), wherein the one or more partition walls (11) extends between exterior walls (4AB-

4EA) of the polymer frame profile, wherein the one or more partition walls (11) is unitary

with the exterior walls (4AB-4EA) of the polymer frame profile.

85. A roof window according to claim 84, wherein at least one partition wall (11) in the

interior profile space (5) extends between said exterior wall part (4CD) interconnecting said
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third and fourth comer (C, D) and the exterior wall (4EA) interconnecting said fifth and first
corner (E, A).

86. A roof window according to any of the preceding claims, wherein the insulating glass
unit overlaps at least 10%, such as at least 20%, for example at least 50% or at least 90% of
the maximum width (W1) of one or more of the polymer frame profiles (2a, 2b, 2¢),

such as wherein said side profiles (2a) is a polymer frame profile (2a, 2b, 2¢) according to
any of the preceding claims, and wherein the insulating glass unit overlaps at least 10%, such
as at least 20%, for example at least 50% or at least 90% of the maximum width (W1) of the

respective side profile (2a).

87. A roof window according to any of the preceding claims, wherein at least said side

profiles (2a) is a polymer frame profile (2a, 2b, 2¢) according to any of the preceding claims.

88. A roof window according to any of the preceding claims, wherein the window (1) is

configured to be installed in an inclining roof having a roof pitch above 20 degrees.

89. A roof window according to any of the preceding claims, wherein one or more of said
exterior polymer profile walls (4AB-4EA) comprise one or more skin layers (14, 14a-14¢)
and a structural base wall (15), wherein said skin layer (14) is arranged at the base wall and
comprises, such as provides, an exterior, visible surface (4BCs, 4ABs, 4EAs) of the exterior

polymer profile walls (4AB-4EA) of the frame (2).

90. A roof window according to claim 89, wherein the skin layer (14) has a substantially

insignificant contribution to the structural integrity of the profile.

91. A roof window according to claim 89 or 90, wherein the one or more skin layers (14) and
a structural base wall (15) are co-extruded wall parts providing the respective wall (4AB-
4EA).

92. A roof window according to any of claims 8§9-91, wherein the wall thickness (Wth1) of
one or more of said exterior walls (4AB-4EA) is provided by the sum of the thickness (th1)
of the base wall (15) and the thickness (th2) of the skin layer (14).
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93. A roof window according to any of claims 88-92, wherein the thickness (th2) of the skin
layer (14) is lower than the thickness (th1) of the base wall (15).

94. A roof window according to any of claims 89-93, wherein the thickness (th2) of the skin
layer (14) is between least 5%, and 40%, such as between 10% and 30%, such as between
20% and 27% of the total thickness (WTh1) of said exterior wall (4AB-4EA).

95. A roof window according to any of claims 89-94, wherein the skin layer (14) comprises

or consist of an acrylonitrile styrene acrylate (ASA) material.

96. A roof window according to claim 95, wherein the ASA material has a density of

between 950-100 kg/m’, such as between 1045-1065 kg/m®.

97. A roof window (1) according t to any of claims 89-96, wherein the skin layer (14) is
interrupted at one or more interruption areas (IA1, IA2, TA3, [A4) around the exterior

boundary of the respective elongated frame profiles (2a, 2b, 2¢, 7a, 7b, 7¢).

98. A roof window (1) according t to any of claims 89-97, wherein the skin layer (14)
comprises a plurality of discrete skin layers (14a-14c¢) which are distributed around the

exterior boundary of the respective elongated frame profile (2a, 2b, 2¢, 7a, 7b, 7¢).

99. A roof window (1) according to claim 97 or 98, wherein the base layer (15) material is
exposed at the profile (2a, 2b, 2¢) exterior where the skin layer (14) is interrupted (IA1, TA2,
1A3, 1A4).

100. A roof window (1) according to any of claims 89-99, wherein the base layer (15)
material substantially provides the total wall thickness (Wth1) of the wall (4AB-4EA) at the
ong or more interruption areas (IA1, IA2, IA3, IA4), and wherein said total wall thickness
(Wth1) at the interruption area (IA1, IA2, A3, TA4) substantially correspond to the total wall
thickness (Wth1, bth1+sth2) provided by the skin layer (14. 14a-14c) thickness (sth2) and
the thickness (bth1) of the base wall (15) that is covered by the skin layer (14. 14a-14c).
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101. A roof window (1) according to any of claims 97-100, wherein one or more covers (9a,
9b, 45, 90) of the roof window (1), covers and hides one or more of said interruption areas
(TA1,TA2, TA3, 1A4),
such as wherein said one or more covers (9a, 9b, 45) comprises one or more of

- an clongated water cover (9a, 9b)

- adrain channel profile (45) and/or

- aside cover (90) configured to cover a side part of an exterior surface of a fixation

frame (7) profile wall surface (7EAs) facing away from a fixation frame (7) opening

(74d).

102. A roof window (1) according to any of claims 89-101, wherein the thickness (sth2) of
the skin layer (14, 14a-14¢) and the thickness (bth1) of the structural base wall (15) together
provides the total wall thickness (Wth1) of the respective exterior polymer profile wall
(4AB-4EA), wherein the total thickness (Wth1) is between 1 mm and 4 mm, such as between

1.3 mm and 2.5 mm, such as between 1.7 mm and 2.3 mm.

103. A roof window according to any of the preceding claims, wherein the thickness (Wth1)
of one or more of the polymer profile walls (4AB- 4EA) extending between adjacent metal
bars (6) is the thickness of structural wall parts, such as excluding a the thickness

contribution of a skin layer (14) of/at said one or more polymer profile walls (4AB- 4EA).

104. A roof window according to any of the preceding claims, wherein one more or all of
said polymer profile walls (4AB-4EA), which together shapes and encloses the interior

profile space (5) are structural walls.

105. A roof window according to any of the preceding claims, wherein one, more or all of
said polymer profile walls (4AB-4EA), which together shapes the outer boundary of the

profile are exterior structural walls.

106. A roof window according to any of the preceding claims, wherein one or more interior
polymer profile walls (11), which separate one or more longitudinally extending interior
profile spaces from each other, inclines in a direction away from a second plane (P2)

comprising the second major surface with an angle less than 90 degrees to the plane.
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107. A roof window according to any of the preceding claims, wherein both the first and

second plane (P1, P2) are un-penetrated by the polymer frame profile.

108. A roof window according to any of the preceding claims, such as claim 107, wherein a
bracket profile (70) extends opposite the side surface (S3) of the glass unit, wherein the
bracket profile penetrates both planes (P1, P2) comprising the respective exterior major
surface (S1, S2) of the glass unit, such as wherein the bracket profile comprises a wall part

(70a) overlapping the second exterior surface (S2)

1091. A roof window (1) according to any of the preceding claims, wherein the metal
reinforcement comprises a plate shaped metal bar (6),

wherein the plate shaped metal bar (6) has a width and wherein the metal bar is arranged in
the interior frame profile space (5),

wherein the width of the plate shaped metal bar extends in a direction away from a first
region located proximate the first plane (P1) comprising the outer major (S1) of the glass
unit (3),

wherein the width of the plate shaped metal bar extends in the interior frame profile space
(5) in a direction away from a further plane (P3), so that the interior space (5) is split into a
first space part (5a) located at a first side of the plate shaped metal bar and a second space
part (5b) located at a second side of the plate shaped metal bar,

wherein the further plane (P3) is perpendicular to the first plane (P1)

wherein the further plane (P3) extends parallel to the longitudinal direction of the frame
profile,

wherein the further plane (P3) touches a part of an exterior surface (4BCs) of the exterior
wall (4BC) of the frame profile that faces and is proximate the frame opening (2d) provided
by the frame (2).

110. A roof window (1) according to claim 109, wherein the plate shaped metal bar extends
between an exterior frame profile wall (4BC, C) that abuts the frame opening (2d) provided
by the frame, and another exterior frame profile wall (4AB, 4EA, A).

111. A roof window (1) according to claim 109, wherein the plate shaped metal bar extends
between a frame profile wall part (4CD1, C) that faces a major exterior surface (S1) of the
glass unit, and another exterior frame profile wall (4AB, 4EA, A).
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112. A roof window (1) according to claim 110 or 111, wherein said other exterior frame
profile wall (4AB, 4EA, A) comprises or is an exterior wall (4EA) comprising an exterior

surface (4EAs) facing away from the frame opening (2d).

113. A roof window (1) according to claim 110 or 111, wherein said other exterior frame
profile wall (4AB, 4EA, A) comprises or is an exterior wall (4AB, A) configured to face the

interior of the building.

114. A roof window (1) comprising:

- aframe (2, 7) comprising structural, elongated frame profiles (2a, 2b, 2¢, 7a, 7b, 7¢)
comprising side profiles (2a, 7a), a top profile (2b, 7b) and a bottom profile (2¢, 7¢),
and

- an insulating glass unit (3) supported by a frame (2) of the window, wherein the
insulated glass unit (3) comprises a first exterior major surface (S1) and a second
exterior major surface (S2) wherein the first and second exterior major surfaces (S1,
S2) are oppositely directed and substantially parallel,

wherein one or more of the structural elongated frame profiles (2a, 2b, 2¢, 7a, 7b, 7¢) is a
polymer frame profile (2a, 2b, 2¢, 7a, 7b, 7¢) comprising

- exterior polymer profile walls (4AB-4EA), which together shapes and encloses an

interior profile space (5), and

- metal reinforcement, which reinforces the polymer frame profile (2a, 2b, 2¢),
wherein one or more of said exterior polymer profile walls (4AB-4EA) comprises a skin
layer (14) and a structural base wall (15), wherein said skin layer (14) comprises, such as
provides, one or more of the exterior, visible surfaces (4BCs, 4ABs, 4EAs) of the exterior

polymer profile walls (4AB-4EA).

115. A roof window according to claim 114, wherein the roof window (1) is a roof window

according to any of the preceding claims.

116. A building comprising one or more roof windows installed in a roof structure of a
building, wherein said one or more roof windows is a roof window according to any of the

preceding claims.
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restricted to the invention first mentioned in the claims;; it is covered by claims Nos.:

1-6, 20, 41-52, 54, 67-72, 80, 87, 88, 116

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
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fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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skin layer
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