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(57)  The invention relates to a device for regulating
the air flow rate in a ventilation device (1), comprising an
independently operating valve (3) which is provided in
an air passage duct (2) of the ventilation device (1) and
which automatically adjusts the air passage opening as
a function of the pressure difference between the inlet
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Device for regulating the air flow rate in a ventilation device

(4) and the outlet (5) of the air passage duct (2), the flap
(3) is deformable at a first deformation point (7) up to a
maximum deformation when the pressure difference in-
creases, wherein, after deformation at the first deforma-
tion point (7), the flap (3) is further deformable up to a
maximum deformation at a second deformation point (8).
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Description

[0001] The invention relates to a device for regulating
the air flow rate in a ventilation device, comprising an
independently operating flap which is provided in an air
passage duct of the ventilation device and which auto-
matically adjusts the air passage opening as a function
of the pressure difference between the inlet and the outlet
of the air passage duct, the flap being deformable at a
first deformation point up to a maximum deformation po-
sition when the pressure difference increases.

[0002] The term independently operating flap is to be
understood as a flap which is not actuated by means of
a sensor or motor.

[0003] The pressure differences across components
of buildings, including ventilation facilities, are subject to
constant change due to changes in temperature differ-
ences, wind speed and wind direction and the way the
building is used (opening of doors and windows, use of
ventilation facilities). As a result, the air flow rate of con-
ventional ventilation facilities is constantly changing.
With certain ventilators, the air passage opening (cross
section of the passage) is automatically adjusted, and
S0, as a result, is the air flow rate, depending on the pres-
sure difference across the ventilator (the ventilation de-
vice). They are usually referred to as self-regulating. Be-
low, the term self-regulating flap is used to refer to a flap
which automatically adjusts the cross section of the air
passage opening of a ventilation device when the pres-
sure difference across the ventilation device changes.
[0004] From a certain pressure difference across the
ventilation device on, the self-regulating flap ensures a
more or less constant air flow rate when the pressure
difference increases. The nominal pressure difference at
which the air flow rate has to be kept constant in order
to define the ventilation device for natural air supply as
self-regulating, differs from country to country due to dif-
ferent standards or legislation; e.g. in The Netherlands
from 1 Pa, in Belgium from 2 Pa and in France from 20
Pa. In The Netherlands, the Building Decree stipulates
that the air flow rate in a self-regulating ventilator for nat-
ural air supply 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 ap-
plies with respect to the nominal air flow rate at 2 Pa and,
furthermore, a distinction is made between classes with
a certain degree of adjustment depending on the pres-
sure 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] A distinction can be made between self-regu-
lating flaps, which are controlled with or without an actu-
ator or motor. This invention relates to a flap of this type
which works without an actuator or motor (independently
operating flap). This means that the flap serves both as
a control element and as a sensor.

[0006] On the one hand, there are self-regulating flaps
of this type in the form of a flexible uniform diaphragm
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which can bend over its entire surface area at pressure
differences up to 100 Pa.

[0007] Thus, for example, FR 2 729 746 describes
such a flexible diaphragm which can move freely, so that
the air passage opening in the air passage duct is auto-
matically adjusted, depending on the pressure differ-
ence. InFR 1527 197 and FR 2 030 547, the adjustment
of the air passage opening in the air passage duct is
controlled, as a function of the pressure difference, to a
relatively great degree by the shape of the ribs which limit
the movement of the flexible diaphragm.

[0008] However, these systems have various draw-
backs. The solution of FR 1 527 197 is a solution which
conforms to the French requirements, where self-regu-
lation is only important from air pressure differences of
more than 20 Pa. However, in order to be able to meet
the Dutch and Belgian requirements, a flap has to be able
to adjust at lower air pressure differences. In order to
deform quickly, such a flap has to be flexible, on the one
hand, but also has to apply sufficient counterforce in order
to prevent vibrations which are caused by quick but small
changes in air pressure difference across the flap as a
result of, for example, wind effects, on the other hand.
[0009] One solution for preventing vibrations can be
found in FR 2 030 547. In the latter, the diaphragm is of
a sufficiently flexible design to deform quickly. Further-
more, the diaphragm is provided with additional projec-
tions which in turn provide the necessary counterforce.
However, the drawback of such a diaphragm is that it
requires an additional finishing step during production in
order to provide these additional projections on the dia-
phragm, thus leading to an increase in the production
costs.

[0010] The diaphragm as described in FR 2 729 746
exhibits both the drawback of the diaphragm as de-
scribed in FR 1 527 197, namely that this diaphragm
starts to vibrate if it is sufficiently flexible so as to be able
to adjust at sufficiently small pressure differences, and
the drawback of the diaphragm as described in FR 2 030
547, namely that an additional finishing step is required
during the production of this diaphragm, as this dia-
phragm has a round opening.

[0011] On the other hand, there are self-regulating
flaps which have no uniform composition, as a result of
which they perform a bending movement locally in order
to regulate the air flow rate in the ventilation device.
[0012] A flap of this type is described in BE 1 011 024.
In this case, a facility is described for regulating the air
stream in a ventilation device with a self-regulating flap
which is arranged in a passage duct of the ventilation
device so that it can be oriented and which automatically
regulates the air stream through the ventilation device,
as a function of the air pressure difference between the
inlet and the outlet of the ventilation device, between a
maximum passage opening and a minimum passage
opening without the use of a sensor or motor. The self-
regulating flap is provided with a flexible soft plastic profile
section, acting as a flexible suspension connection, for
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stabilizing the air flow rate when the pressure differences
vary, and in which the self-regulating flap with the sus-
pension connection consists of a two-component com-
position of atleast one hard plastic profile and one flexible
soft plastic profile.

[0013] Furthermore, EP 0 655 587 describes a flap of
this type which comprises a fixed part, whichis connected
to a flexible part on the housing of the passage duct. The
flap is able to bend at this flexible part.

[0014] EP 1 063 384 describes a flap similar to that in
BE 1 001 024, the flap comprising a relatively thick and
arelatively thin section, so that it will bend at the relatively
thin section. In order to limit the movement, wings are
attached to the relatively thick section in order to define
the maximum bending angles.

[0015] The drawback of the self-regulating flaps de-
scribed above is that the degree of adjustment as a func-
tion of the pressure difference is too small, resulting in
unnecessary waste of energy and draught. This means
that the flow rate is not sufficiently constant at low pres-
sure differences from 1 Pa or that the air flow rate still
varies too much at a varying pressure difference above
the nominal pressure difference.

[0016] Thisproblemissolvedin EP 1568 947, inwhich
an independently operating flap is described which is ro-
tatably suspended about a free suspension point in the
air passage duct and is designed in such a manner that
when the pressure difference increases, the flap moves
in the air passage duct by first rotating about the free
suspension point up to a maximum angle of rotation and
then deforming without further rotation about the free sus-
pension point.

[0017] It is therefore an object of the invention to pro-
vide an alternative device for regulating the air flow rate,
from 1 Pa (The Netherlands) and 2 Pa (Belgium), in a
ventilation device according to the preamble of the first
claim, in which the air flow rate in the device is kept as
constant as possible when the pressure difference in-
creases.

[0018] This object is achieved by providing a device
for regulating the air flow rate in a ventilation device, com-
prising an independently operating flap which is provided
in the air passage duct of the ventilation device so as to
be movable and which automatically adjusts the air pas-
sage opening in the air passage duct as a function of the
pressure difference between the inlet and the outlet of
the air passage duct, wherein the flap is first deformable
at afirst deformation point up to a maximum deformation,
and after deformation at the first deformation point is fur-
ther deformable up to a maximum deformation point at
a second deformation point when the pressure difference
increases.

[0019] In this manner, the air flow rate in the device is
kept virtually constant when the pressure difference in-
creases, just like in EP 1 568 947, from 1 Pa (The Neth-
erlands) and 2 Pa (Belgium). The greater the pressure
difference across the flap, the smaller the air passage
opening at the flap becomes. Furthermore, the flow rate
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remains within acceptable limits for the nominal flow rate
in this manner, so that there is no additional waste of
energy because of excessive ventilation and, further-
more, there is no draught. This means that in this manner
a great degree of adjustability as a function of the pres-
sure difference is achieved.

[0020] In one particular embodiment of a device ac-
cording to the invention, the flap is further deformable at
the second deformation point without deforming further
about the first deformation point.

[0021] Preferably, the first deformation of a device ac-
cording to the invention starts at a pressure difference of
1 Pa, thus meeting the Dutch requirements.

[0022] The maximum deformation of the first deforma-
tion is preferably reached at an air pressure difference
of 5 Pa.

[0023] In a preferred embodiment of device according
to this invention, the flap is provided to be deformed at
the flexible connecting parts which are provided between
two relatively less flexible parts

[0024] In a more preferred embodiment of a device
according to the invention, a protuberance is provided in
the ventilation device which determines the maximum
deformation of the first deformation of the flap.

[0025] In a particularly preferred embodiment of a de-
vice according to the invention, the flap is provided to be
deformed by means of bending, the deformation points
consisting of bending points.

[0026] A particular embodiment of the device accord-
ing to the invention is achieved by suspending the flap
in a fixed position in the ventilation device.

[0027] In a preferred embodiment according to the in-
vention, the flap is made of plastic.

[0028] Below, this invention will be described in more
detail with reference to the following detailed description
of a preferred embodiment for regulating the air flow rate
in a ventilation device according to the invention. The
intention of this description is only to give an illustrative
example and in order to indicate further advantages and
characteristics of this device according to the invention,
and should therefore not be interpreted as limiting the
area of application of the invention or the patent rights
which are requested in the claims.

[0029] In this detailed description, reference numerals
are used to refer to the attached drawing, in which:

- Figure 1 shows a cross section of a ventilation de-
vice provided with a device according to the inven-
tion;

- Figure 2 shows a cross section of the ventilation
device as illustrated in Figure 1, in which the self-
regulating flap is deformed at the first deformation
point up to the maximum deformation position;

- Figure 3 shows a cross section of the ventilation
device as illustrated in Figure 1, in which the self-
regulating flap is deformed further at the second de-
formation point after reaching the maximum defor-
mation position;
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- Figure 4 shows a graph, in which the flow rate (1/s)
is plotted against the pressure difference (Pa), in
which:

e curve A plots the flow rate against the pressure
difference with a non-self regulating ventilator;

e curve B plots the flow rate against the pressure
difference in a ventilation device according to
the prior art;

e curve C plots the flow rate against the pressure
difference in a ventilation device according to
the invention.

[0030] A ventilation device (1) as illustrated in Figures
1 to 3 comprises an air passage duct (2) in which an
independently operating flap (3) (also referred to as self-
regulating flap) is provided. This self-regulating flap (3)
automatically adjusts the air passage opening in the air
passage duct (2) as a function of the air pressure differ-
ence between the inlet (4) and the outlet (5) of the air
passage duct (2). The flap (3) is in this case suspended
in a fixed position in the air passage duct (2). In this em-
bodiment of a ventilation device as illustrated in Figures
1 to 3, the flap (3) is suspended in a fixed position in a
rail-shaped cavity (13) which has been provided in the
housing (6) of the ventilation device (1).

[0031] As is illustrated in Figure 2, the self-regulating
flap (3) is designed to be deformed at a first deformation
point (7) up toamaximum deformation when the pressure
difference increases. Following deformation at the first
deformation point (7) up to a maximum deformation, the
flap (3) can further be deformed at a second deformation
point (8), as illustrated in Figure 3. The flap (3) is prefer-
ably provided to be deformed at the location of flexible
connecting parts (7, 8) which are provided between two
relatively less flexible parts (9,10; 10,11). The deforma-
tion points (7, 8) are therefore preferably designed as
flexible connecting parts. In the ventilation device as il-
lustratedin Figures 1to 3, a protuberance (12) is provided
which determines the maximum deformation of the first
deformation of the flap (3).

[0032] The first deformation starts at an air pressure
difference of 1 Pa. The maximum deformation during the
first deformation, as illustrated in Figure 2, is reached at
an air pressure difference of approximately 5 Pa.
[0033] The flap (3) is preferably provided to be de-
formed by means of bending. In this way, the deformation
points (7, 8) are bending points and the maximum defor-
mation position (as illustrated in Figure 3) is a maximum
bending angle.

[0034] As can be concluded from Figure 4, in a venti-
lation device which is not provided with a flap which au-
tomatically adjusts the air passage opening in the air pas-
sage duct as a function of the pressure difference be-
tween the inlet and the outlet of the air passage duct (also
referred to as non-self-regulating ventilator), the air flow
rate continues to increase when the pressure difference
increases. In ventilation devices according to the prior
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art which are provided with a flap which automatically
adjusts the air passage opening in the air passage duct
as a function of the pressure difference between the inlet
and the outlet of the air passage duct, such as described,
for example, in BE 1 011 024, the air flow rate increases
to = 35 dm?3/s at a pressure difference of 12 Pa, and then
remains reasonably constant. In a ventilation device (1)
whichis provided with a device according to the invention,
the air flow rate remains virtually constant at 20 dm3/s
within the boundaries of + 20% from a pressure differ-
ence of 2 Pa. This clearly shows the quicker (= at rela-
tively low pressure differences) action of the flap (3) of a
device according to the invention compared to the exist-
ing prior art devices.

[0035] The flap (3) according to the invention is pref-
erably made of plastic, such as PVC, but may also be
made of any other material.

[0036] Such ventilation devices (1) which are provided
with a device according to the invention may be used on
or under the glass in a window or a door, on the window
frame itself or in the wall.

Claims

1. Device for regulating the air flow rate in a ventilation
device (1), comprising an independently operating
valve (3) which is provided in an air passage duct
(2) of the ventilation device (1) and which automat-
ically adjusts the air passage opening as a function
of the pressure difference between the inlet (4) and
the outlet (5) of the air passage duct (2), wherein the
flap (3) is deformable at a first deformation point (7)
up to a maximum deformation when the pressure
difference increases, characterized in that, after
deformation at the first deformation point (7), the flap
(3) is further deformable up to a maximum deforma-
tion at a second deformation point (8).

2. Device according to claim 1, characterized in that
the flap (3) is further deformable at the second de-
formation point (8) without deforming further at the
first deformation point (7).

3. Device according to claim 1 or 2, characterized in
that the first deformation starts at an air pressure
difference of 1 Pa.

4. Device according to one of claims 1 to 3, character-
ized in that the maximum deformation of the first
deformation is reached at an air pressure difference
of approximately 5 Pa.

5. Device according to one of claims 1 to 4, character-
ized in that the flap (3) is provided to be deformed
at the flexible connecting parts (7, 8) which are pro-
vided between two relatively less flexible parts (9,
10, 11).
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Device according to one of claims 1 to 5, character-
ized in that, in the ventilation device, a protuberance
(12) is provided which determines the maximum de-
formation of the first deformation of the flap (3).

Device according to one of claims 1 to 6, character-
ized in that the flap (3) is provided to be deformed
by means of bending, wherein the deformation points

(7, 8) consisting of bending points.
10

Device according to one of claims 1 to 7, character-
ized in that the flap (3) is suspended in a fixed po-
sition in the ventilation device.

Device according to one of the preceding claims, 15
characterized in that the flap (3) is made of plastic.
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