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DESCRIPTION

Description

[0001] The object of the invention comprises a roof window and glass unit with improved
thermal insulation.

[0002] A glass module designed for attachment in a roof window frame has been disclosed as
invention WO2018121830A1. The glass module features additional coated thermal insulation
material mounted along edge sections of the glass unit. Thermal insulation along the glass
element edges reduces local thermal conductivity along the said edges.

[0003] A glass floor skylight with improved insulation properties has also been disclosed as
invention US9874018B1. The skylight glass unit is constructed out of three structural glass
panes connected to vacuum glass using a spacer frame. Structural glass panes comprise an
external part of the glass unit and provide the floor glass skylight with the necessary strength
properties.

[0004] A roof window comprising a frame and a laminated vacuum insulated glass (VIG) unit
attached to the aforementioned frame has been disclosed in application WO2021104964A1.
The laminated VIG unit comprises a first glass sheet and a second glass sheet, wherein the
first and the second glass sheets are separated by a vacuum space. The space is home to
numerous supporting elements. The unit also comprises a polymer laminate layer between the
vacuum insulated multiple glazed unit and the unit's external glass pane.

[0005] Application EP 3 101 195 A1 discloses a roof window with inner panes being smaller
than the laminated outer pane. Application WO 2020/147909 A1 discloses a roof window
comprising a VIG unit and a lamination glass sheet.

[0006] The invention comprises a roof window with improved thermal insulation properties and
in particular within the edge area of that window where thermal bridges occur providing an
escape route for heat from the interior. The aim of the invention is a roof window comprising a
sash frame with a glass unit mounted in a frame. The sash frame is constructed out of four
stiles attached to one another. Each sash frame stile includes an external face.

[0007] In the roof window installed position, the external face is oriented towards the outside of
the room. The roof window's improved thermal insulation properties stem from the roof window
glass unit's construction. The glass unit includes a vacuum insulated multiple glazed unit which
constitutes the external glass pane of the roof window's glass unit. The vacuum insulated
multiple glazed unit is constructed out of at least two glass sheets hermetically attached to one
another, wherein there is at least one spacer element between the glass panes in order to
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ensure a space between the glass sheets where partial vacuum has been generated. There is
at least one glass unit internal glass pane under the vacuum insulated multiple glazed unit,
wherein there is a spacer frame between the internal glass pane and the vacuum insulated
multiple glazed unit. There is a seal between the spacer frame and internal glass pane edge.
The internal glass pane surface area is smaller than the vacuum insulated multiple glazed unit
surface area. Then the vacuum insulated multiple glazed unit is at least partially seated on the
external faces of the sash frame stiles with glass unit and the internal glass pane is seated in
the window frame or there is an insulation profile under the surface of the glass unit external
glass pane by the edge of the internal glass pane and the entire glass unit is seated in the
window frame. The internal glass pane and vacuum insulated multiple glazed unit 31 in the
present embodiment do not have a common edge, but also the internal glass pane and the
vacuum insulated multiple glazed unit may have at least one common edge. The roof window
also includes shielding profiles which shield the roof window's external circumference. Every
shielding profile includes a side arm to shield the external side of the sash frame with the glass
unit and an assembly arm attached to that sash frame. The shielding profiles are attached to
the roof window so that the assembly arm of each side profile is seated in a frame stile socket,
or is seated on the glass unit external glass pane outer surface. The frame stile socket for a
shielding profile assembly arm is open from the side of the external face of each frame stile.
There is sealing material between the shielding profile and the roof window frame. In one
embodiment, the sealing material is between the shielding profile side arm and the vacuum
insulated multiple glazed unit in the form of an edge gasket. In the embodiment where the
assembly arm is on the vacuum insulated multiple glazed unit external surface, there is sealing
material between the assembly arm and the external glass pane. Preferably the sash frame
with the glass unit and the frame are profiles made out of plastic and include chambers with
chambered insulation profiles inside the said chambers.

[0008] The vacuum insulated multiple glazed unit extends the warm air escape path from an
interior with a roof window as its surface area is greater than the glass unit interior glass pane.
The external glass pane also dissipates cold air along its external surface, blocking its
ingression into the interior which significantly improves the thermal insulation properties of the
roof window. These changes are illustrated by the window's U,, heat transfer coefficient value

calculated according to the PN-EN 10077-1 standard. Its value for the previously known roof

window equal to 0.76 W/m2K was reduced to 0.51 W/m2K for the same roof window with a
vacuum insulated multiple glazed unit as disclosed by the invention. Whereas the linear heat
transfer coefficient W value was reduced from 0.058 W/mK to 0.031 W/mK.

[0009] The illustration depicts the invention, with given figures showing the following:
Fig. 1 spatial view of the roof window,

Fig. 2 cross section of sash frame stile and the frame according to the first embodiment,
Fig. 3 cross section of roof window according to the second embodiment,

Fig. 4 diagram of the position of the internal glass pane relative to the vacuum insulated
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multiple glazed unit.

[0010] The roof window according to the invention comprising a sashframe, seated in the
frame, where sash frame comprising a four stiles 21, 22. The window frame is also constructed
out of four stiles 11 attached to one another. Each frame stile includes external face 111. Glass
unit 3 is seated in the frame. The external glass pane of glass unit 3 comprises vacuum
insulated multiple glazed unit 31 with two internal glass panes 32, 33 underneath it. In the
embodiment depicted in Fig. 2, second internal glass pane 33 is constructed out of two glass
sheets with a low-emission film between them. All glass unit 3 glass panes are separated by
spacer frame 4. Spacer frame 4 for internal glass panes 32, 33 is located by their edge. As the
surface area of the vacuum insulated multiple glazed unit is larger than the surface area of the
internal glass pane, spacer frame 4 is located at a certain distance from the vacuum insulated
multiple glazed unit 31 edge, which at least partially overlaps the external face 111 of frame
stiles and internal glass pane 32, 33 is seated within the frame. Additionally, seal 5 is located
between the spacer frame and the glass unit's internal glass pane 32, 33 edge. Internal glass
pane 32, 33 and vacuum insulated multiple glazed unit 31 in the present embodiment do not
have a common edge, but also internal glass pane 32, 33 and vacuum insulated multiple
glazed unit 31 may have at least one common edge as depicted in Fig. 4. The roof window
includes shielding profiles constructed out of side arm 61 so that edge gasket 7 is located
between side arm 61 and the edge of each vacuum pane 31. Shielding profile 6 is attached to
each frame stile using assembly arm 62, which is seated in frame stile socket 112 open on the
external surface 111 side of each frame stile 11. Roof window frames are chambered frames
made out of plastic. Chambered insulation profiles 8, made out of polystyrene for example,
may be placed inside the said frame chambers.

[0011] In the second embodiment, the roof window comprising a sash frame, seated in the
frame, where the sash frame comrpising a four stiles 21, 22. The leaf frame is also constructed
out of four stiles 11 attached to one another. The external glass pane of glass unit 3 comprises
vacuum insulated multiple glazed unit 31 with internal glass pane 32 underneath it. All glass
unit 3 glass panes are separated by spacer frame 4. Spacer frame 4 between internal glass
pane 32 and vacuum insulated multiple glazed unit 31 is located by internal glass pane 32
edge. As the surface area of vacuum insulated multiple glazed unit 31 is larger than the
surface area of the internal glass pane, spacer frame 4 is located at a certain distance from
vacuum insulated multiple glazed unit 31 edge, and insulation profile 9 is located underneath
vacuum insulated multiple glazed unit 31 by external glass pane 32 edge. Furthermore, seal 5
is located between the spacer frame and the glass unit's internal glass pane 32 edge. Internal
glass pane 32, 33 and vacuum insulated multiple glazed unit 31 in the present embodiment do
not have a common edge, but also internal glass pane 32, 33 and vacuum insulated multiple
glazed unit 31 may have at least one common edge as depicted in Fig. 4. The roof window
includes shielding profiles constructed out of side arm 61. Shielding profile 6 is attached to
each frame stile using assembly arm 62, which is seated on the external surface of vacuum
insulated multiple glazed unit 31 and gasket 10 is located between assembly arm 62 and the
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external glass pane.
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Ovenlysvindue opbygget af en ramme med glasenhed (3), karmramme og en ramme med
glasenhed er opbygget af fire indbyrdes forbundne poster (11), hvor glasenheden (3) er
opbygget af en udvendig rude, der udggr en vakuumisoleret termorude (31) og mindst én
indvendig rude (32, 33) placeret under den vakuumisolerede termorude (31), kendetegnet
ved, at arealet af den indvendige rude (32, 33) er mindre end arealet af den vakuumisolerede
termorude (31).

Vindue ifglge patentkrav 1, kendetegnet ved, at der mellem de indvendige ruder er en
afstandsprofil (4) og mellem kanten af den indvendige rude (32, 33) og afstandsprofilen (4)
findes der en forsegling (5).

Vindue ifglge patentkrav 1 eller 2, kendetegnet ved, at den vakuumisolerede termorude (31)
mindst delvist er monteret pa den udvendige overflade (111) af rammeposter (11), og den
indvendige rude er monteret i rammen.

Vindue ifglge patentkrav 1 eller 2 eller 3, kendetegnet ved, at glasenheden i sin helhed er
monteret i rammen, og under den vakuumisolerede termorude (31), ved kanten af den
indvendige rude findes der en isoleringsprofil (9).

Vindue ifglge patentkrav 1 eller 2 eller 3 eller 4, kendetegnet ved, at den ene af de indvendige
ruder (33) er opbygget af to glaspartier med en lavemissionsbelagning indimellem.

Vindue ifglge patentkrav 1 eller 2 eller 3 eller 4 eller 5, kendetegnet ved, at det er forsynet
med afdaekningsprofiler (6), der afdaekker den udvendige omkreds af ovenlysvinduets ramme
og hver afdaekningsprofil er opbygget af en sidearm (61), til afdeekning af den udvendige side
af ramme med glasenhed og montagearmen (62), monteret til ramme med glasenhed.
Vindue ifglge patentkrav 6, kendetegnet ved, at montagerammen (62) er monteret i udtaget
(112) pa rammeposten (11), der er aben set fra den udvendige overflade (111) af hver
rammepost.

Ovenlysvindue _if¢lge patehtkrav 6 eller 7, kendetegnet ved, at mellem sidearmen (61) og
kanten af den vakuumisolerede termorude (31) findes der en pakning (7).

Vindue ifglge patentkrav 6, kendetegnet ved, at montagearmen (62) er monteret pa den

udvendige overflade af den vakuumisolerede termorude (31), og mellem montagearmen (62)
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og den udvendige overflade af den vakuumisolerede termorude (31) findes der en pakning
(10).

Vindue ifglge patentkrav 1 eller 2 eller 3 eller 4 eller 5 eller 6 eller 7 eller 8 eller 9, kendetegnet
ved, at ramme med glasenhed (3) og vindueskarmen udggr profiler udfgrt af plast og de er
forsynet med hulrum.

Vindue ifglge patentkrav 10, kendetegnet ved, at i hulrummene pa rammeprofiler findes der
isoleringsprofiler (8).

Ovenlysvindue ifglge patentkrav 1 eller 2 eller 3 eller 4 eller 5 eller 6 eller 7 eller 8 eller 9 eller
10 eller 11, kendetegnet ved, at den indvendige rude (32, 33) og den vakuumisolerede
termorude (31) ikke har en faelles kant.

Ovenlysvindue ifglge patentkrav 1 eller 2 eller 3 eller 4 eller 5 eller 6 eller 7 eller 8 eller 9 eller
10 eller 11, kendetegnet ved, at den indvendige rude (32, 33) og den vakuumisolerede

termorude (31) har mindst én faelles kant.
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DRAWINGS

Drawing
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Fig. 2
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