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(54) Ventilation device

(57) The present invention relates to a ventilation de-
vice, comprising a self-regulating valve (2), which is ar-
ranged in an air flow duct (1) so as to be tiltable between
an open position and a closed position, in which said
valve (2) is arranged on one or more supporting bodies
(3) inthe air flow duct (1) in such a manner that essentially
a line contact (A) results between the valve (2) and the
one or more supporting bodies (3), in which said venti-
lation device can be installed in roofs having different
angles of inclination while retaining its self-regulating ac-

tion, due to the fact that the centre of gravity (Z) of the
valve (2) is situated next to the line contact (A) at each
installation position and due to the fact that, in an instal-
lation position which is situated virtually in the middle
between the outer installation positions, the centre of
gravity (Z) of the valve (2) in the open position is situated
in a virtually horizontal plane through the line contact (A)
and the distance (X) between the line contact (A) and the
centre of gravity (Z) is such that when the pressure dif-
ference across the valve (2) decreases, this valve (2) tilts
to its open position.
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Description

[0001] The present invention relates to a ventilation
device, comprising an air flow duct and comprising a self-
regulating valve which is arranged in the air flow duct so
as to be tiltable between an open position and a closed
position in order to regulate the air flow rate through this
airflow duct depending on the pressure difference across
the valve, in which said valve is arranged on one or more
supporting bodies in the air flow duct in order for it to be
positioned in the air flow duct.

[0002] The pressure differences across components
of buildings, including ventilation facilities, are subject to
constant change due to variations in temperature differ-
ences, wind speeds and wind directions, and the way in
which the building is used (opening of doors and win-
dows, use of ventilation devices). As a result, the air flow
rate of conventional ventilation devices is constantly
changing. Certain ventilation devices are provided with
an automatic adjustment of the air flow opening (cross
section of the passage) which consequently also adjusts
the air flow rate depending on the pressure difference
across the ventilation grille (the ventilation device). Such
grilles are known, inter alia, from NL 1 025 600 C2, EP
0606 945 A1, NL 1 014 499 C, EP 2 051 020 A1,EP O
362913 A1, EP 0503 722 A1, NL 9 102 132 A, etc. and
are usually referred to as self-regulating.

[0003] For regulating purposes, such self-regulating
ventilation grilles may be provided with a self-regulating
valve which automatically changes the cross section of
the passage or the air flow opening of a ventilation device
when the pressure difference across the ventilation de-
vice changes. The present invention relates to such a
ventilation device which operates without an actuator or
motor (with an autonomous self-regulating valve).
[0004] Above a certain pressure difference across the
ventilation device, the self-regulating valve ensures a
more or less constant air flow rate at increasing pressure
difference. The nominal pressure difference at which the
air flow rate has to be kept constant in order to define the
ventilation device as self-regulating, differs from country
to country due to different standards or legislation; e.g.
in the Netherlands from 1 Pa, in Belgium from 2 Pa. In
The Netherlands, the Building Decree stipulates that the
air flow rate in a self-regulating ventilator should not differ
by more than 20% from the nominal flow rate at 1 Pa,
and this across a pressure range of 1 to 25 Pa. In Belgium,
a similar stipulation applies with respect to the nominal
air flow rate at 2 Pa and, furthermore, a distinction is
made between classes with a certain degree of adjust-
ment depending on the pressure difference. Except for
the difference in nominal air flow rate, the requirements
for the most stringent class in Belgium correspond to
those of the Netherlands.

[0005] However, the current self-regulating ventilation
devices which meet these standards can never be in-
stalled at different angles of inclination. There are a
number of self-regulating ventilation devices for installing
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in a pitched roof which meet the standards for a specific
pitch of the roof. However, as soon as these are installed
in a roof with a pitch which deviates from the pitch for
which these ventilation devices are designed, they lose
their self-regulating action.

[0006] Itis therefore an object of the present invention
to provide a ventilation device which can be installed in
roofs with different pitches while retaining the self-regu-
lating action which meets the standards specified or leg-
islation for any roof pitch and at least for so-called Belgian
class P3.

[0007] The object of the present invention is achieved
by providing a ventilation device, comprising an air flow
duct and comprising a self-regulating valve which is ar-
ranged in the air flow duct so as to be tiltable between
an open position and a closed position in order to regulate
the air flow rate through this air flow duct depending on
the pressure difference across the valve, in which this
valve is arranged on one or more supporting bodies in
the air flow duct in order for it to be positioned in the air
flow duct in such a manner that essentially a line contact
results between the valve and the one or more supporting
bodies, in which the ventilation device can be installed
in an installation position between a first outer installation
position and a second outer installation position, in which
the main direction of the flow of the air in the air flow duct
is at an angle of inclination with respect to the main di-
rection of the flow of the air in the air flow duct in the first
outer installation position, in which the centre of gravity
of the valve is situated next to said line contact at each
installation position, viewed in the main direction of the
flow of the air in the air flow duct, and in which, in an
installation position which is situated virtually in the mid-
dle between the first outer installation position and the
second outer installation position, the centre of gravity of
the valve in the open position of the valve is situated in
a virtually horizontal plane through the line contact and
the distance between the line contact and the centre of
gravity is such that when the pressure difference across
the valve decreases, this valve tilts to its open position.
[0008] During tilting of the valve between its open po-
sition and its closed position, this valve effectively rolls
over the one or more supporting bodies. As a result of
this rolling, an increasing resistance to angular rotation
of the valve is produced on account of the changing pres-
sure difference across the valve. This results in a good
self-regulating ability of the valve.

[0009] Due to the specific construction of the valve,
based on the positioning of the centre of gravity of this
valve with respect to the line contact between this valve
and the one or more supporting bodies, the self-regulat-
ing function of the valve can be retained for different in-
stallation positions at different angles of inclination of the
ventilation body. Depending on the desired class of con-
trollability, the range of installation positions will be great-
er or smaller (the angle of inclination between the first
outer installation position and the second outer installa-
tion position is then greater or smaller).
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[0010] Ina specific embodiment of a ventilation device
according to the present invention, the line contact as-
sumes different positions when tilting the valve between
the open position and the closed position.

[0011] More specifically, at the location of the one or
more supporting bodies, the valve comprises several ribs
which extend essentially in the longitudinal direction of
the valve and one or more cavities which are delimited
at least partly by the ribs.

[0012] Preferably, the one or more supporting bodies
in such embodiments comprise several cavities, corre-
sponding to the ribs of the valve and one or more ribs
which delimit the cavities at least partly, corresponding
to the one or more cavities of the valve.

[0013] Due to theribs of the valve and the one or more
supporting bodies, and the corresponding cavities, the
tendency of the valve to slide across the one or more
supporting bodies is reduced. Even if said valve would
like to slide across the valve, for example on account of
a sudden change in pressure, then this valve can auto-
matically return to its correct position due to these ribs
and cavities and on account of the force of gravity.
[0014] The ribs of the valve and/or of the one or more
supporting bodies preferably determine the various po-
sitions of the line contact.

[0015] Inamore preferred embodiment of a ventilation
device according to the presentinvention, the valve com-
prises one or more hook elements, with the ribs and the
one or more cavities of the valve being provided in said
one or more hook elements. These hook elements may,
more specifically, be provided locally. Preferably, the one
or more supporting bodies are also essentially hook-
shaped.

[0016] The one or more hook elements of the valve
then preferably hook over the one or more essentially
hook-shaped supporting bodies to arrange the valve on
the one or more supporting bodies. These hook shapes
provide additional security in order to ensure that the
valve can always return to its correct position on the one
or more supporting bodies. These hook shapes may part-
ly prevent that, for example when a sudden gust of wind
passes through the air flow duct, the valve will be lifted
off the one or more supporting bodies on account of this
gust of wind.

[0017] In a particular embodiment of a ventilation de-
vice according to the present invention, the valve is de-
signed as one or more injection mouldings.

[0018] More particularly, the valve may be designed
as different valve parts which are coupled together and
adjoin one another in the longitudinal direction.

[0019] Bydesigningthe valve as aninjection moulding,
itis possible to produce hook elements with ribs and cav-
ities in a simpler manner than with the conventional tech-
niques of producing valves for ventilation devices. How-
ever, when such a valve is designed as an injection
moulding, its length is more limited than the standard
lengths for valves in similar ventilation devices. In order
to be able nevertheless to fit a valve which is produced
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by injection-moulding across the entire standard length
of ventilation devices, it is now possible to make such a
valve from various valve parts which are coupled to one
another so that they adjoin one another in the longitudinal
direction.

[0020] In order to be able to couple these valve parts
to one another in a simple manner, these valve parts, on
the sides by means of which they adjoin one another,
may be provided with a pin or a hole which corresponds
to the pin, respectively, so that the valve parts can be
coupled together by inserting the pin into the correspond-
ing hole.

[0021] A particular ventilation device according to the
present invention can be installed, in its first outer instal-
lation position, in a roof having a roof pitch of virtually
30°. A further particular ventilation device according to
the present invention can be installed, in its second outer
installation position, in a roof having a roof pitch of virtu-
ally 60°.

[0022] The present invention will now be explained in
more detail with reference to the following detailed de-
scription of some preferred ventilation devices according
to the present invention. The sole aim of this description
is to present illustrative examples and to indicate further
advantages and particulars of these ventilation devices
and can therefore by no means be interpreted as a lim-
itation of the area of application of the invention or of the
patent rights defined in the claims.

[0023] Inthis detailed description, reference numerals
are used to refer to the attached drawings, in which

- Fig. 1a diagrammatically shows a first ventilation
grille according to the present invention in the first
outer installation position, in a cross section of a part
of the air flow duct at the location of the self-regulat-
ing valve which is in its open position;

- Fig. 1b shows a detail from Fig. 1a at the location
where the valve is mounted on the supporting body;

- Fig. 2a diagrammatically shows the first ventilation
grille according to the present invention from Fig. 1a,
in an installation position which is situated virtually
in the middle between the first outer installation po-
sition and the second outer installation position, in a
cross section of a part of the air flow duct at the lo-
cation of the self-regulating valve which is in its open
position;

- Fig. 2b shows a detail from Fig. 2a at the location
where the valve is mounted on the supporting body;

- Fig. 3a diagrammatically shows the first ventilation
grille according to the present invention from Fig. 1a
in the second outer installation position, in a cross
section of a part of the air flow duct at the location
of the self-regulating valve which is in its open posi-
tion;

- Fig. 3b shows a detail from Fig. 3 a at the location
where the valve is mounted on the supporting body;

- Fig. 4diagrammatically shows a second ventilation
grille according to the present invention in the first
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outer installation position, in a cross section of a part
of the air flow duct at the location of the self-regulat-
ing valve which is in its open position;

Fig. 5 diagrammatically shows the second ventila-
tion grille according to the presentinvention from Fig.
4, in an installation position which is virtually in the
middle between the first outer installation position
and the second outer installation position, in a cross
section of a part of the air flow duct at the location
of the self-regulating valve which is in its open posi-
tion;

Fig. 6 diagrammatically shows the second ventila-
tion grille according to the presentinvention from Fig.
4 in the second outer installation position, in a cross
section of a part of the air flow duct at the location
of the self-regulating valve which is in its open posi-
tion;

Fig. 7a diagrammatically shows the second ventila-
tion grille according to the presentinvention from Fig.
4 in the first outer installation position, in a cross sec-
tion of a part of the air flow duct at the location of the
self-regulating valve which is in a position close to
its open position;

Fig. 7b shows a detail from Fig. 7a at the location
where the valve is mounted on the supporting body;
Fig. 8 diagrammatically shows the second ventila-
tion grille according to the presentinvention from Fig.
7a in the first outer installation position, in a cross
section of a part of the air flow duct at the location
of the self-regulating valve which is in a position be-
tween its open position and its closed position;
Fig. 9a diagrammatically shows the second ventila-
tion grille according to the presentinvention from Fig.
7a in the first outer installation position, in a cross
section of a part of the air flow duct at the location
of the self-regulating valve which is in its closed po-
sition;

Fig. 9b shows a detail from Fig. 9a at the location
where the valve is mounted on the supporting body;
Fig. 10 shows a side view of a valve part of the self-
regulating valve from the second ventilation grille ac-
cording to the present invention from Fig. 4a;

Fig. 11 shows a perspective view of the valve part
from Fig. 10 with its hook elements directed to the
rear;

Fig. 12 shows a perspective view of the valve part
from Fig. 10 with its hook elements directed to the
front;

Fig. 13 shows a perspective view of a detail of two
valve parts of the self-regulating valve from the sec-
ond ventilation grille according to the present inven-
tion from Fig. 4a at the location of their coupling and
in a position in which they are coupled together;
Fig. 14 shows a perspective view of a detail of the
two valve parts from Fig. 13 at the location of their
coupling and in a position in which they are uncou-
pled from one another.
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[0024] Ventilation grilles according to the present in-
vention are designed to be installed in a pitched roof for
supplying air from the environment to spaces under this
roof.

[0025] To this end, the illustrated ventilation grilles in
each case comprise an air flow duct (1). A self-regulating
valve (2) is arranged in this air flow duct (1) for regulating
the air flow rate between an inlet (9) and an outlet (10)
of this air flow duct (1) depending on the pressure differ-
ence across the valve (2).

[0026] The air flow duct (1) comprises a supporting
body (3) on which the valve (2) is arranged by means of
hook elements (8) in such a manner that essentially a
line contact (A) results between the valve (2) and the
supporting body (3). In this way, the valve (2) is tiltable
in the air flow duct (1) between an open position, in which
the air flow duct (1) is open virtually completely and a
closed position, in which the air flow duct (1) is closed
virtually completely by means of this valve (2). When the
pressure difference across the valve (2) increases, the
latter moves towards its closed position, whereas this
valve (2) tilts to its open position when the pressure dif-
ference across the valve (2) decreases.

[0027] The ventilation grilles according to the present
invention can be installed in an installation position be-
tween a first outer installation position and a second outer
installation position. In Fig. 1a, the firstillustrated embod-
iment of a ventilation grille according to the present in-
vention is shown in its first outer installation position,
whereas this embodiment is shown in its second outer
installation position in Fig. 3a. Analogously, the second
illustrated embodiment of a ventilation grille according to
the presentinvention is shown in its first outer installation
position in Fig. 4, whereas this embodiment is shown in
its second outer installation position in Fig. 6. In each
case, the ventilation grille is in the second outer installa-
tion position at a maximum angle of inclination (H) with
respect to the first outer installation position. In Figs. 2a
and 5, respectively, the first and the second embodiment
are shown in an installation position which is virtually in
the middle between the first outer installation position
and the second outer installation position. In this central
installation position, the ventilation grille is in each case
virtually below half the maximum angle of inclination (H/
2) with respect to the first outer installation position,
whereas the ventilation grille is below half the maximum
angle of inclination (H/2) with respect to the central in-
stallation position in the second outer installation posi-
tion.

[0028] In order to ensure the self-regulating action of
the self-regulating valve (2) in every installation position
between the first outer installation position and the sec-
ond installation position, the valve (2) is designed in such
a way that the centre of gravity (Z) of this valve (2) is
situated next to said line contact (A) in each installation
position. This is clearly illustrated in Figs. 1b, 2b and 3b
for the first embodiment and clearly illustrated in Figs. 4
to 9b for the second embodiment, in which case it can
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be seen in each case that the distance (X, X', Xmin,
Xmax) between the projection of the centre of gravity (Z2)
of the valve (2) on a horizontal plane through the line
contact (A) and the line contact (A) in each case differs
from 0.

[0029] The distance (X) between the line contact (A)
and the centre of gravity (Z) of the valve (2) in the central
installation position is furthermore in each case chosen
such that when the pressure difference across the valve
(2) decreases, this valve (2) will tilt to its open position.
[0030] In the illustrated embodiments, the supporting
body (3) is in each case provided at the top side of the
air flow duct (1) and the valve (2) arranged thereon can
be tilted counterclockwise from its open position to its
closed position. The inlet (9) of the air flow duct (1) is
situated on the left and the outlet (10) on the right. In this
case, the centre of gravity (Z) is then situated to the right
ofthe line contact (A). If the valve (2) were to be designed
such that it could tilt clockwise from its open position to
its closed position, the centre of gravity (Z) would have
to be situated to the left of the line contact (A). Alterna-
tively, the supporting body (3) could also be installed, for
example on the bottom side of the air flow duct (1). If a
valve (2) which is arranged thereon could be tilted clock-
wise from its open position to its closed position, the cen-
tre of gravity (Z) would be situated to the left of the line
contact (A). If a valve (2) which is arranged thereon could
be tilted counterclockwise from its open position to its
closed position, the centre of gravity (Z) would be situated
to the right of the line contact (A). If the inlet (9) of the air
flow duct (1) is situated on the right and the outlet (10)
on the left, everything can simply be mirrored.

[0031] Ineach oftheillustrated embodiments, the sup-
porting body (3) is designed to be essentially hook-
shaped and the valve (2) is also essentially hook-shaped,
with the valve (2) being hooked over the hook-shaped
supporting body (3). In this way, the risk of the valve (2)
becoming completely detached from the supporting body
(3) is limited significantly as, when the latter is, for exam-
ple, unhooked temporarily on account of, for example, a
sudden change in pressure across the valve (2), the hook
shape ensures that the valve (2) will automatically en-
gage on the supporting body (3) back in the correct po-
sition on account of the force of gravity.

[0032] In the second embodiment in Figs. 4 to 14, the
valve (2) is to this end provided with hook elements (8)
which are shorter than the length of the valve (2). At the
location of the supporting body (3), each of these hook
elements (8) is provided with four ribs (4) which extend
essentially in the longitudinal direction of the valve (2)
and delimit three cavities. The supporting body (3) is pro-
vided with four cavities which correspond to the ribs (4)
of the valve (2) and with three ribs (5) which correspond
to the cavities of the valve (2). When the valve (2) tilts, it
is alternately supported by one of its ribs (4) in a cavity
of the supporting body (3) or by one of the ribs (5) of the
supporting body (3) in one of its cavities. In each case,
a line contact (A) is produced in this manner, in which
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case this line contact (A) is determined by the ribs (4, 5)
of the valve (2) and the supporting body (3). In this way,
the line contact (A) assumes different positions when the
valve (2) tilts between its open position and its closed
position, as is illustrated in Figs. 7b and 9b.

[0033] Due to the ribs (4) of the valve (2) and the ribs
(5) of the supporting body (3) and the corresponding cav-
ities, the tendency of the valve (2) to slide across the
supporting body during its tilting or rolling movement is
reduced. Even if the valve (2) would like to slide, for ex-
ample on account of a sudden change in pressure across
the valve (2), this valve (2) can automatically return to its
correct position due to these ribs (4, 5) and cavities and
on account of the force of gravity.

[0034] Asisillustrated in Figs. 10 to 14, the self-regu-
lating valve (2) of the second embodiment is composed
of several valve parts (2a, 2b), which are coupled to one
another in such a manner that they adjoin one another
in the longitudinal direction. By designing the valve (2)
as an injection moulding, it is easier to produce local hook
elements (8) with ribs (4) and cavities than when using
conventional techniques for producing valves (2) for ven-
tilation grilles. However, when such a valve (2) is de-
signed as an injection moulding, its length is more limited
than the standard lengths for valves (2) in similar venti-
lation devices. In order to be able nevertheless to fit a
valve (2) which is produced by injection-moulding across
the entire standard length of ventilation devices, it is now
possible to make such a valve (2) from various valve
parts (2a, 2b) which are coupled to one another so that
they adjoin one another in the longitudinal direction. In
order to be able to couple these valve parts (2a, 2b) to
one another, they are, on the sides by means of which
they adjoin one another, provided with a pin (6) or a hole
(7) which corresponds to the pin (6), respectively, so that
the valve parts (2a, 2b) can be coupled together by in-
serting the pin (6) into the corresponding hole (7).
[0035] The shape of the valve (2) from the first embod-
iment is simpler and may be produced, for example, by
extrusion in a conventional manner.

[0036] The illustrated valves (2) are in each case of
rigid design. In alternative embodiments, these valves
(2) could, for example, also be at least partly made of
soft material in order to prevent banging, for example.
Valves (2) could also, viewed in cross section, consist of
several parts and could, forexample, be made from heav-
ier and lighter parts in order to achieve a satisfactory
positioning of the centre of gravity (Z).

Claims

1. Ventilation device, comprising an air flow duct (1)
and comprising a self-regulating valve (2), which is
arranged in the air flow duct (1) so as to be tiltable
between an open position and a closed position in
order to regulate the air flow rate through this air flow
duct (1) depending on the pressure difference across
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the valve (2), in which said valve (2) is arranged on
one or more supporting bodies (3) in the air flow duct
(1) in order for it to be positioned in the air flow duct
(1) in such a manner that essentially a line contact
(A) results between the valve (2) and the one or more
supporting bodies (3), characterized in that the
ventilation device can be installed in an installation
position between afirst outer installation position and
a second outer installation position, in which the main
direction of the flow of the air in the air flow duct (1)
is at an angle of inclination (H) with respect to the
main direction of the flow of the air in the air flow duct
(1) in the first outer installation position, in that the
centre of gravity (Z) of the valve (2) at each installa-
tion position is situated next to said line contact (A),
viewed in the main direction of the flow of the air in
the air flow duct (1), and in that, in an installation
position which is situated virtually in the middle be-
tween the first outer installation position and the sec-
ond outer installation position, the centre of gravity
(Z) of the valve (2) in the open position of the valve
(2) is situated in a virtually horizontal plane through
the line contact (A) and the distance (X) between the
line contact (A) and the centre of gravity (Z) is such
that when the pressure difference across the valve
(2) decreases, this valve (2) tilts to its open position.

Ventilation device according to Claim 1, character-
ized in that the line contact (A) assumes different
positions when tilting the valve (2) between the open
position and the closed position.

Ventilation device according to one of the preceding
claims, characterized in that the valve (2), at the
location of the one or more supporting bodies (3),
comprises several ribs (4) which extend essentially
in the longitudinal direction of the valve (2) and one
or more cavities which are delimited at least partly
by the ribs (4).

Ventilation device according to Claim 3, character-
ized in that the one or more supporting bodies com-
prise several cavities, corresponding to the ribs (4)
of the valve (2) and one or more ribs (5) which delimit
the cavities at least partly, corresponding to the one
or more cavities of the valve (2).

Ventilation device according to Claims 2 and 3 or 4,
characterized in that the ribs (4, 5) of the valve
and/or of the one or more supporting bodies deter-
mine the various positions of the line contact (A).

Ventilation device according to one of the preceding
claims, characterized in that the valve (2) compris-
es one or more hook elements (8), with the ribs (4)
and the one or more cavities of the valve (2) being
provided in said one or more hook elements (8).
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7.

10.

11.

12.

13.

14.

Ventilation device according to Claim 6, character-
ized in that the hook elements (8) are constructed
locally.

Ventilation device according to one of the preceding
claims, characterized in that the one or more sup-
porting bodies (3) are essentially hook-shaped.

Ventilation device according to Claims 6 or 7 and 8,
characterized in that the one or more hook ele-
ments (8) of the valve (2) hook over the one or more
essentially hook-shaped supporting bodies (3) to ar-
range the valve (2) on the one or more supporting
bodies (3).

Ventilation device according to one of the preceding
claims, characterized in that the valve (2) is de-
signed as one or more injection mouldings.

Ventilation device according to one of the preceding
claims, characterized in that the valve (2) is de-
signed as different valve parts (2a, 2b) which are
coupled together and adjoin one another in the lon-
gitudinal direction.

Ventilation device according to Claim 11, charac-
terized in that the valve parts (2a, 2b), on the sides
by means of which they adjoin one another, are pro-
vided with a pin (6) or a hole (7) which corresponds
to the pin (6), respectively, so that the valve parts
(2a, 2b) can be coupled together by inserting the pin
(6) into the corresponding hole (7).

Ventilation device according to one of the preceding
claims, characterized in that the ventilation device,
in its first outer installation position, can be installed
in a roof having a roof pitch of virtually 30°.

Ventilation device according to one of the preceding
claims, characterized in that the ventilation device,
in its second outer installation position, can be in-
stalled in a roof having a roof pitch of virtually 60°.
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