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(54) IMPROVED SMOKE VENTILATING ROOF WINDOW ARRANGEMENT

(57) A window system comprising a roof window (1)
with top, side and bottom members where the frame
structure includes a plurality of frame members, top, side
and bottom (20,30,40), a sash structure carrying a pane
element and includes a plurality of sash members, top,
side and bottom (2,3,4), an operator including an oper-
ator member (8) having a first and a second end and
adapted to extend between the frame structure and the

sash structure, said frame structure being adapted to be
installed in a roof structure, a flashing arrangement (5)
surrounding the said window frame and sash structures,
comprising a plurality of flashing members, and a wind
deflecting kit (10) placed outside the said frame and sash
structures and on the outside of the said flashing arrange-
ment (5).



EP 3 309 317 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical field

[0001] The present invention relates to a window system comprising a roof window with top, side, and bottom members
where, a frame structure includes a plurality of frame members; top, side and bottom, a sash structure carrying a pane
element, and includes a plurality of sash members; top, side and bottom, an operator including an operator member
having a first and a second end, and adapted to extend between the frame structure and the sash structure, said frame
structure being adapted to be installed in a roof structure, a flashing arrangement surrounding the said window frame
and sash structures, comprising a plurality of flashing members, and a wind deflecting kit placed outside the said frame
and sash structures and on the outside of the said flashing arrangement.

Background art

[0002] Roof windows of the kind described above are often used for providing ventilation of air, heat or smoke, so that
a free airflow may be obtained in a building where a ventilation mechanism is necessary. There is often a need for
providing especially smoke ventilation, where the window system should be arranged such as to automatically open for
example in the presence of fire. In assisting this opening it is generally known to provide the window systems with an
operator member. Likewise, it is known to include in such window systems a wind deflecting kit placed on the inside of
the window or outside of the frame and surrounding the window. Examples of such kits are described in DE 74 05 961
which describes a bulky window system comprising a window frame structure, a sash structure, an operator, and wind
deflector walls placed at least partially along and on the outside of the frame structure. In DE 20 2005 019 510 is described
a window system comprising of a window frame structure, a sash structure, a set of operators, and a set of movable
wind deflector walls placed at least partially along the inside of the frame structure. Here the wind deflector walls are
placed in a retracted position along the frame sides and rise as the window sash opens via connection rods. As a common
denominator for these known roof window systems, one could mention their not-so-appealing appearance - being visible
and bulky, and limiting the window opening thus obstructing the view through the opening.
[0003] When it comes to installation of a plurality of roof windows in, for instance, a mall or similar large building, it is
important to have smoke ventilation windows in order to fullfil the various building regulations and standards administered
by the building authorities. The purpose is to have a regulated draft through and out of the building enabling the extraction
of smoke, fumes and hazardous substances. This is dealt with by equipping or adapting a calculated number of windows
so they can be opened automatically and effectively extract smoke and fumes originating for example from a fire in the
building.
[0004] When a roof window is to be used as a smoke ventilation roof window, it has to be CE certified according to
EN ISO 12 101-2. In order to comply with the norm and regulations there has to be a sub pressure at the window opening
between 3 - 12 Pa, and the window is said to be independent of the wind. When a geometric opening area is sufficient,
the roof window can be used without wind deflectors. Otherwise, in situations where the design of the roof window area
and the regulations require that the aerodynamic free area is used, wind deflectors are necessary. In relation to the CE
certification and the EN, various parameters are measured for a given window area such as different wind directions,
mass flow, Cvw values and the aerodynamic area Av0. These parameters are well-known to the person skilled in the art.
[0005] In the light of the above it is the object of the present invention to provide a roof window system of the type
mentioned in the introduction, which has a more appealing and a less bulky appearance and a less obstructed window
opening and an almost unobstructed view through the window opening.

Summary of the invention

[0006] To meet this object, the roof window system according to the invention has a wind deflector kit which includes
a plurality of elements, comprising at least two side elements, two corner elements, two side mounting flanges and one
front element, which elements are to be assembled to a unitary wind deflector structure placed alongside the outside of
the window frame and sash bottom, and partially alongside the lower parts of the two window frame and sash sides.
[0007] In another embodiment of the invention, the wind deflector kit has side elements with a rectangular, square or
triangular shape. Hereby is achieved a simple geometrical configuration having almost the same efficiency with respect
to the Cvw and Cva numbers. The triangular shape being the least efficient of the three and the rectangular being the better.
[0008] According to another embodiment for the invention, the wind deflector kit comprises that the side elements are
integrated both with the corner elements and the side mounting flanges to form the unitary wind deflector structure. With
this arrangement, a more straightforward, faster and therefore cheaper construction method may be made possible. In
addition, this arrangement may result in a sturdier wind deflector presenting greater resistance to mechanical stress,
thereby better withstanding threats incurred during and after installation.
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[0009] According to another embodiment for the invention, the wind deflector kit includes at least two additional centre
mounting flanges, placed at distance from the side mounting flanges. By adding two extra mounting flanges at the centre
of the wind deflector structure, a more robust and solid structure may be achieved, thereby possible offering better
increased resistance to threats incurred during and after installation.
[0010] In a technically simple embodiment, the wind deflector kit comprises that the side elements are integrated both
with the corner elements and the side mounting flanges and that the said additional centre mounting flanges also are
integrated with the corner elements placed at distance opposite from the side mounting flanges to form the unitary wind
deflector structure.
[0011] According to another embodiment for the invention, the wind deflector kit elements all have the same height,
preferably in the range of 20 to 60 cm, more preferred in the range of 25 to 50 cm and most preferred in the range from
30 to 40 cm. Hereby a less bulky and more appealing overall appearance is achieved.
[0012] According to another embodiment of the invention, the unitary wind deflector structure is placed at a distance
(Ddwb) from the roof window bottom equal to the height (Dh) of the said deflector structure, and at a distance (Ddws)
from the window side less than half the said height (Dh). It may be hereby achieved that the structure can be placed at
a distance from the opening of the roof window giving the wanted uninterrupted viewpoint both for the window, which is
equipped with the wind deflector and for adjacent placed roof windows, where you don’t want to have the side elements
stretching in over neighbouring windows impeding their free viewpoint.
[0013] According to another embodiment of the invention, the unitary wind deflector structure is placed at a distance
(Ddwb) from the roof window bottom frame, where the distance (Ddwb) is less than height (Dh) but greater than half the
height (Dh) of the said deflector structure. In this way
[0014] According to another embodiment of the invention, the unitary wind deflector structure is placed at a distance
above the flashing arrangement to create a clearance area between the said deflector structure and the flashing ar-
rangement. It may be thereby made possible for debris, leaves, rainwater etc. to exit through the clearance area so that
the roof window system can be kept clean.
[0015] Other presently preferred embodiments and further advantages will be apparent from the following detailed
description and the dependent claims.

Brief description of drawings

[0016] In the following the invention will be described in further detail by means of examples of embodiments, with
reference to the schematic drawings in which

Fig. 1 shows a perspective view of a prior art roof window,
Fig. 2 shows a perspective view of a window system according to the invention, where the window is in a closed
position,
Fig. 3 is a view corresponding to that of Fig. 2, where the window system is equipped with the wind deflector,
Fig. 4 is a detail view corresponding to that of Fig. 3, where the window is equipped with the wind deflector,
Fig. 5 is a detail view corresponding to that of Fig. 3, where the window is equipped with second embodiment of the
wind deflector,
Fig. 6 shows a perspective view of a window system according to the invention, where the roof window is in an open
schematic position,
Fig. 7 shows a schematic drawing of the window system and the opening areas for the roof window opening and
the area between window and deflector,
Fig. 8 shows a perspective view of a third embodiment of a window system with a deflector according to the invention,
where the deflector is shown placed at a single roof window, and
Fig. 9 shows a perspective view of a third embodiment of a window system with a deflector according to the invention,
where the deflector is shown placed at the middle of three roof windows arranged side by side.

Description of embodiments

[0017] Fig. 1 illustrates a prior art roof window 1 comprising a frame structure. The roof window system represented
in figure 1 also comprises an operator 8 of a standard type, e.g. a chain operator to open and close the window, useful
for moving the sash with respect to the stationary frame. The figure also shows a roof window system surrounded by a
smoke deflector attached to the frame of the window.
[0018] A perspective view of a window system according to the invention is shown in figure 2, where the roof window
1 comprising a frame structure comprising a first and a second pair of mutually opposite frame members is shown. The
first pair consists of one member in the form of a top member and another member in the form of a bottom member.
The two members of the second pair constitute mutually opposite side members, each extending between the top and
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bottom members to form a substantially rectangular frame intended to be built-in in e.g. an inclined roof (not shown).
The roof window 1 in figure 2 in a similar manner also comprises a first and a second pair of sash members, a top sash
member 2 and bottom sash member 4 and mutually opposite pair of side sash members 3. The window system is
depicted in a closed position, and is placed in a flashing 5 in an underlying roof structure (not shown). In the sash a
window pane of any type, e.g. an insulating unit, may be encased. The inclination may be defined by the roof pitch,
which for example could be in the range 5-15° with respect to a horizontal plane.
[0019] Fig. 3 is a view corresponding to that of Fig. 2, where the window system is equipped with the wind deflector
10 in accordance with the invention. The wind deflector kit 10, 10*, 10** should have side elements 130 with a suitable
shape so as to facilitate easy mounting, sturdyness in the mounted condition and effective wind deflection, such as, but
not limited to, a rectangular, square or triangular shape. The wind deflector kit may also comprise side elements 130
integrated with the corner elements 120, thus forming a unitary wind deflector structure in this manner.
[0020] The wind deflector kit may be integrated with the side mounting flanges 135, thus forming a unitary wind deflector
structure in this manner.
[0021] The wind deflector kit may include at least two additional centre mounting flanges 110, placed at a distance
from the side mounting flanges 130.
[0022] The wind deflector kit may alternatively comprise that the side elements 130 are integrated both with the corner
elements 120 and the side mounting flanges 135 and that the said additional centre mounting flanges 110 also are
integrated with the corner elements 135 placed at distance opposite from the side mounting flanges 130 to form the
unitary wind deflector structure in this manner.
[0023] Said wind deflector kit elements 10, 100, 110, 120, 130 may all have the same height, preferably in the range
of 20 to 60 cm, more preferred in the range of 25 to 50 cm and most preferred in the range from 30 to 40 cm.
[0024] The unitary wind deflector structure (10, 10*, 10**) is at a distance (Ddwb) from the roof window bottom equal
to the height (Dh) of the said deflector structure. Said distance (Ddwb) is preferably in the range of 20 to 50 cm, more
preferred in the range of 25 to 45 cm and most preferred in the range from 30 to 40 cm. The unitary wind deflector
structure (10, 10*, 10**) is at a distance (Ddws) from the window sides less than half the said height (Dh), preferably in
the range of 10 to 50 cm, more preferred in the range of 10 to 40 cm and most preferred 10 to 30 cm.
[0025] Fig. 6 shows a perspective view of a window system according to the invention, where the roof window 1 is in
an open schematic position, where it is possible to see the frame and sash structures respectively, with the top members
2 and 20, the side members 3 and 30, and the bottom member 4 and 40. It is also possible to see the operator member
8, which is intended to open and close the roof window 1. Last, the flashing structure 5 can be seen.
[0026] Fig. 7 illustrates a schematic drawing of the roof window and the opening areas (A1-A3) for the window opening
and the area (D1-D3) between window and deflector. These values can indirectly be used to calculate the deflectors
influence on the wind flow over the window opening. The aerodynamic area is calculated using the Cv factor, which
determines the relation between the geometric area and the aerodynamic area of the window. The Cv factor expresses
the effectiveness of the smoke ventilation. The aerodynamic area of a window is determined by EN 12101-5 (2005).
Here the Cv factor is set to 0,7 as this is the physical contraction that occurs when air passes through openings. A
combination of openings renders the resulting aerodynamic area where the total contraction is greatest, i.e the smallest
effective area. That means that a plurality of openings in series will reduce the effective opening. The formula from EN
12101-5 takes this into account: 

[0027] A indicates the individual opening areas of the window, A1 is the frame opening area, A2 is the opening area
between the frame and sash bottoms while A3 is the opening area of the two triangles at the frame and sash sides, see
figure 8.
[0028] The opening area for the three sides can then be added so that the window has a total opening area. As an
example, calculations for one size window were made to illustrate the influence at the aerodynamic area created by the
window dimensions and the length of the operator member, here is used a standard chain operator. The graph in the
below Table 1 shows the ratio of the distance from the deflector to the window and the influence of the aerodynamic
area for the window.
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[0029] The deflector distance is divided into respectively; "Afstand foran" (distance in front) and "Afstand siderne"
(distance on the sides), so that it is possible to see how the two different distances affect the aerodynamic area and
thus choose the optimum location of the deflector. The distance varies from 0,1 to 0,6 m. From this illustration it becomes
evident that the distance (Ddwb) between the unitary wind deflector structure 10, 10*, 10** and the roof window bottom
4, 40, should be placed in the range of 20 to 60 cm, and most preferably around 30 to 40 cm. The distance (Ddws)
between the sides of the unitary wind deflector structure 10, 10*, 10** and the window sides 3, 30, preferably is in the
range of 10 to 50 cm, more preferred in the range of 10 to 40 cm and most preferred 10 to 30 cm. These are the preferred
values taking the overall purpose of the invention into account.
[0030] Fig. 8 illustrates a third embodiment of a roof window system according to the invention comprising a deflector
10** placed at a flashing 5 at a distance (Ddwb) from the window bottom. This third embodiment is different due to the
triangular shape of the wind deflector side elements 130. The shown wind deflector kit 10, 10*, 10**, includes a plurality
of elements, e.g. two side elements 130, two corner elements 120, two side mounting flanges 135 and one front element
100. The elements are to be assembled to a unitary wind deflector structure placed alongside the outside of the window
frame and sash bottom and partially alongside the lower parts of the two window frame and sash sides. Also shown in
the figure 8 is that the wind deflector kit 10, 10*, 10** have the side elements 130 integrated, not only to the corner
elements 120 and the side mounting flanges 135, but also to the two additional centre mounting flanges 110, placed at
distance and opposite from the side mounting flanges 130. By integration of the four elements 110, 120, 130 and 135,
we achieve a single piece component, thus making this item less complicated. Two such components can be connected
with one front element 100, thus forming the unitary wind deflector structure. Depending upon the length of the front
element 100 and how much it is intended to overlap the corner part of the single piece component, the overall length of
the wind deflector structure can be adjusted or modified in accordance with the required installation situation, i.e. de-
pendent on the size of the window and the flashing used.
[0031] Fig. 9 shows a perspective view of a third embodiment of a window system with a deflector 10 according to the
invention, where the deflector 10 is shown placed at the middle of three roof windows 1 arranged side by side. The side
elements 130 of the wind deflector kit 10 only extend minimally in and over the adjacent or neighboring roof windows 1.
The front element 100 and the two corner elements 120 of the kit can be seen to be assembled via common connection
means 200 (not disclosed in detail herein).
[0032] The roof window comprises a frame structure including a plurality of frame members, a sash structure carrying
a pane element and including a plurality of sash members, an operator including an operator member having a first and
a second end and adapted to extend between the frame structure and the sash structure, the sash being pivotally
connected to the frame so that a pivotal opening movement of the sash in relation to the frame moves the window
between a closed position and a fully opened position where the smoke can exit through the opening.
[0033] Furthermore the roof window may comprise a traditional chain actuator configured at least for performing the
closure of the window. The window being configured with a chain actuator has the effect of providing closing assisting
means, such that the window for example could be self closing and locking.
[0034] The invention should not be regarded as being limited to the embodiments described in the above, but various
modifications and combinations may be carried out. For example this disclosure may be employed in roof windows which



EP 3 309 317 A1

6

5

10

15

20

25

30

35

40

45

50

55

are top hanged, bottom hanged or semi-top hanged.

Claims

1. A window system comprising a roof window (1) with top, side, and bottom members where the frame structure
includes a plurality of frame members, top, side and bottom (20,30,40), a sash structure carrying a pane element
and includes a plurality of sash members, top, side and bottom (2,3,4), an operator includes an operator member
(8) having a first and a second end and adapted to extend between the frame structure and the sash structure, said
frame structure being adapted to be installed in a roof structure, a flashing arrangement (5) surrounding the said
window frame and sash structures, comprising a plurality of flashing members, and a wind deflecting kit (10) placed
outside the said frame and sash structures and on the outside of the said flashing arrangement (5),
characterized in that the said wind deflector kit (10, 10*, 10**) includes a plurality of elements, comprising at least
two side elements (130), two corner elements (120), two side mounting flanges (135) and one front element (100),
which elements are to be assembled to a unitary wind deflector structure placed alongside the outside of the window
frame and sash bottom and partially alongside the lower parts of the two window frame and sash sides.

2. A window system according to claim 1, wherein the wind deflector kit (10, 10*, 10**) has side elements with a
rectangular, square or triangular shape.

3. A window system according to claim 1 or 2, wherein the wind deflector kit (10, 10*, 10**) comprises that the side
elements (130) are integrated both with the corner elements (120) and the side mounting flanges (135) to form the
unitary wind deflector structure.

4. A window system according to any one of the previous claims, wherein said wind deflector kit (10, 10*, 10**) includes
at least two additional centre mounting flanges (110), placed at distance from the side mounting flanges (130).

5. A window system according to claim 3 and 4, wherein the wind deflector kit (10, 10*, 10**) comprises that the side
elements (130) are integrated both with the corner elements (120) and the side mounting flanges (135) and that the
said additional centre mounting flanges (110) also are integrated with the corner elements (135) placed at distance
opposite from the side mounting flanges (130) to form the unitary wind deflector structure.

6. A window system according to any one of the previous claims, wherein the wind deflector kit elements (10, 100,
110, 120, 130) all have the same height, preferably in the range of 20 to 60 cm, more preferred in the range of 25
to 50 cm and most preferred in the range from 30 to 40 cm.

7. A window system according to any one of the previous claims, wherein the unitary wind deflector structure (10, 10*,
10**) is placed at a distance (Ddwb) from the roof window bottom equal to the height (Dh) of the said deflector
structure and at a distance (Ddws) from the window sides less than half the said height (Dh).

8. A window system according to any one of the previous claims, wherein distance (Ddwb) between the unitary wind
deflector structure (10, 10*, 10**) and the roof window bottom, preferably is in the range of 20 to 50 cm, more
preferred in the range of 25 to 45 cm and most preferred in the range from 30 to 40 cm, and the distance (Ddws)
between the sides of the unitary wind deflector structure (10, 10*, 10**) and the window sides, preferably is in the
range of 10 to 50 cm, more preferred in the range of 10 to 40 cm and most preferred 10 to 30 cm.

9. A window system according to any one of the previous claims, wherein the unitary wind deflector structure (10, 10*,
10**) is placed at a distance (Ddf) above the flashing arrangement (5) to create a clearance area between the said
deflector structure and the flashing arrangement.
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