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(54) Ventilating device

(57) The present invention relates to a ventilating de-
vice comprising a motor for rotatably driving a centrifugal
fan about an axis of rotation, a substantially closed hous-
ing, which surrounds the centrifugal fan and at least part
of the motor, which housing is provided with at least one
inlet opening and at least one outlet opening, which outlet

opening is provided in a side wall of the housing that is
positioned at least substantially radially relative to said
axis of rotation, and suspension means arranged for sus-
pending the ventilating device from a ceiling, wherein the
motor and the housing are supported at least substan-
tially independently of each other by the suspension
means.
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Description

[0001] The present invention relates to a ventilating
device comprising a motor for rotatably driving a centrif-
ugal fan about an axis of rotation, a substantially closed
housing, which surrounds the centrifugal fan and at least
part of the motor, which housing is provided with at least
one inlet opening and at least one outlet opening, which
outlet opening is provided in a side wall of the housing
that is positioned at least substantially radially relative to
said axis of rotation, and suspension means arranged
for suspending the ventilating device from a ceiling. The
axis of rotation may be a physical axis but also a virtual
axis.
[0002] Such a ventilating device is known from EP 1
267 132, which describes a fan for a car park. The fan
has a housing within which an impeller wheel is rotatably
driven about an axis of rotation by a motor. At the upper
side, at least in mounted condition, the housing is pro-
vided with points of attachment for mounting the housing
to the ceiling, to which housing the impeller wheel is con-
nected via the motor for driving the impeller wheel. In
those cases where reference is made to a direction here-
in, said direction is understood to be the direction asso-
ciated with a ventilating device that is suspended from a
ceiling, unless otherwise indicated.
[0003] A drawback of the known device is that the
housing must be of relatively heavy construction, be-
cause the housing has a dual function, viz. an air flow
directing function and a constructional function, because
the entire ventilating device is suspended from the ceiling
via points of attachment at the upper side of the housing,
with the motor and the impeller wheel being supported
on the housing.
[0004] The object of the present invention is to provide
a ventilating device according to the invention in which
the housing can be of less heavy construction. This object
is accomplished by the present invention in that the motor
and the housing are supported at least substantially in-
dependently of each other by the suspension means. Be-
cause of this, the motor can at least partially take over
the supporting function of the housing, so that the con-
structional function of the housing will be less important.
This makes it possible to reduce the function of the hous-
ing at least mainly to that of a casing for directing an air
flow to be generated by the centrifugal fan towards the
outlet opening. The object of the invention is accom-
plished in this way.
[0005] From German Gebrauchsmuster De 91 04 643
U1 a centrifugal fan is known which comprises a housing
for the motor and a housing for the impeller wheel, which
largely surrounds the motor housing as well. Both hous-
ings are entirely open at the upper side and have an
outwardly extending flange-like edge. The housings are
mounted together by means of eight nut and bolt con-
nections. Two plates are mounted to the flange of the
housing, by means of which plates the whole could be
suspended from a ceiling.

[0006] From FR-A-1 440 375 there is known a centrif-
ugal fan comprising a housing assembled from a base-
plate, a front plate and a casing extending therebetween.
The rotor and the motor are mounted to the baseplate of
the housing. The fan is arranged for being mounted on
a vertical wall, but the document does not describe any
means of attachment therefor.
[0007] In a preferred embodiment of the present inven-
tion, the motor is at least partially accommodated in the
housing. In this way a compact ventilating device is pro-
vided, which may be important, for example when the
height of the space in which the fan is to be mounted
makes it necessary, or at least desirable, not to exceed
a maximum height for the fan. It is preferable in that case
if the motor extends beyond the bottom side of the hous-
ing. The motor thus presents itself outside the housing
for being connected to the suspension means. In this way
a relatively simple attachment of the motor to the sus-
pension means can be realised.
[0008] In a preferred embodiment of the present inven-
tion, the motor is at least partially disposed in the air flow.
The motor and the centrifugal fan can thus be accommo-
dated in the housing in a compact manner, making it pos-
sible to realise a compact ventilating device, with a rela-
tively small distance between the upper wall and the low-
er wall of the housing.
[0009] The centrifugal fan is preferably supported on
the motor. Since the housing must surround the centrif-
ugal fan for generating an air flow through the outlet open-
ing, such an orientation makes it possible to have the
motor project partially from the bottom side of the hous-
ing. The centrifugal fan can be positioned against the
upper wall of the housing. This aspect, too, makes it pos-
sible to realise a compact, low ventilating device.
[0010] In a preferred embodiment of the present inven-
tion, the suspension means extend at least partially at
the bottom side of the housing. This makes it possible to
have the motor supported on the suspension means, as
it were, so that no additional constructional requirements
need to be made of the motor besides the requirements
connected with suspending the ventilating device.
[0011] In a preferred embodiment of the present inven-
tion, the motor is directly connected to the suspension
means, at least in the suspended condition of the venti-
lating device. Because of said direct connection between
the motor and the suspension means, an adequate sup-
port of the motor on the suspension means is obtained.
[0012] An advantageous position of the suspension
means relative to the ventilating device is achieved if the
suspension means comprise arms that extend radially
outwards from the motor.
[0013] It is preferable in that regard if the arms are of
the double bent type, so that the arms bend around the
housing of the ventilating device and the end remote from
the motor can be fixed to a ceiling. Thus, each arm can
first extend from the motor under the housing of the ven-
tilating device and then beside said housing, and subse-
quently turn off in transverse direction "above" the ven-
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tilating device so as to provide an arm portion which ex-
tends parallel to a ceiling, which facilitates fixing the arm
to the ceiling. In this way a relatively compact ventilating
device provided with suspension means can be realised.
[0014] At the bottom side of the housing, the suspen-
sion means preferably extend at least partially within the
contours of the housing. This, too, helps to obtain a com-
pact construction of the ventilating device, at least in ver-
tical direction, so that the ventilating device will project
relatively little from the ceiling or other substantially hor-
izontal surface from which the ventilating device is (or is
to be) suspended.
[0015] In a preferred embodiment of the present inven-
tion, the housing is connected to the suspension means,
at least in the suspended condition of the ventilating de-
vice. As a result, the motor and the housing can each
perform their own supporting function. A connection be-
tween the motor and the housing is not needed, therefore.
A connection between the motor and the housing, if pro-
vided, need not perform a constructional, or at least a
supporting function in such an embodiment.
[0016] A very advantageous embodiment is provided
if the housing is supported on the arms, at least in sus-
pended condition. In such an embodiment, the housing
of the ventilating device can be of very light construction.
[0017] If the housing comprises a downwardly project-
ing part at its bottom side, for example for allowing a
desired air flow within the housing when the centrifugal
fan is rotating, recesses are preferably provided in said
projecting part of the housing, through which the suspen-
sion means extend at least partially. The suspension
means thus need not extend further downward than the
housing of the ventilating device. This, too, helps to min-
imise the amount of space taken up by the ventilating
device, at least in vertical direction.
[0018] If it is desirable that the ventilating device is ca-
pable of generating an air flow in different directions, it
will be advantageous if two or more outlet openings are
provided in the housing. The outlet openings may be lo-
cated on opposite sides of the housing, for example for
simultaneously or separately generating an air flow in
two opposite directions in the space in which the venti-
lating device is suspended. Alternatively, two (of the) out-
let openings may be arranged at an angle of less than
180 degrees relative to each other, for example if an air
flow is to be generated in the space in which the venti-
lating device is suspended whilst it must be possible to
generate an air flow simultaneously therewith, or sepa-
rately therefrom, in an air duct for effecting air generated
by the ventilating device to flow into a space at a different
location.
[0019] In order to be able to close at least one of said
at least two outlet openings (temporarily) it is advanta-
geous if at least one valve is provided, by means of which
valve said at least one outlet opening can be closed en-
tirely and/or partially.
[0020] In a preferred embodiment of the present inven-
tion, an outflow channel extends from said at least one

outlet opening, which outflow channel opens into a dis-
charge opening, said outflow channel extending from the
outlet opening to the discharge opening at an angle of at
least substantially 90 degrees relative to the axis of ro-
tation. This aspect can be implemented independently
from the ventilating device according to claim 1 in a ven-
tilating device comprising a housing which accommo-
dates a centrifugal fan which is rotatable about an axis
of rotation for generating an air flow in a direction towards
an outlet opening, from where an outflow channel ex-
tends, which opens into a discharge opening, wherein
the direction of flow of air that flows from the discharge
opening in use is oriented at least substantially perpen-
dicular to the axis of rotation. The outflow channel pref-
erably extends from the outlet opening to the discharge
opening at an angle of at least substantially 90 degrees
relative to the axis of rotation, and preferably no means
for deflecting the air flow generated by the centrifugal fan
are provided. Furthermore, the central axis of the outflow
channel preferably extends at least substantially perpen-
dicular to the axis of rotation. The outflow channel pref-
erably has a width at least substantially the same as the
radius of the centrifugal fan in that case.
[0021] A ventilating device comprising a housing which
accommodates a centrifugal fan which is rotatable about
an axis of rotation for generating an air flow in a direction
towards an outlet opening, from where an outlet channel
extends, which opens into a discharge opening, is also
known from EP 1 267 132. The fan has a housing which
accommodates an impeller wheel which is rotatable
about an axis of rotation. The side of the housing is pro-
vided with a flow portion comprising flow deflection
means and an outflow channel extending at an angle to
an air flow to be generated by the impeller wheel for de-
flecting an air flow generated by the impeller wheel at an
angle, so that, when the fan with the housing is mounted
to the ceiling of a car park, extending parallel to said
ceiling, air generated by the impeller wheel is deflected
downwards at an angle into the car park, preferably at
an angle of 2 - 10 degrees relative to the ceiling.
[0022] A drawback of the fan that is known from EP 1
266 132 is the fact that the housing provided with the flow
deflection means is relatively complex, and thus costly.
Moreover, the angle at which the flow deflection means
deflect the flow depends on the space in which the fan
is (to be) installed. Thus, a fan cannot be manufactured
until the angle at which the air flow is to be deflected is
known, or a stock of a number of variants having different
deflection angles must be maintained. Both options in-
crease the cost.
[0023] Accordingly it is an object according to a second
aspect of the present invention to provide a ventilating
device as referred to in the introduction by means of
which air can be directed into a space at an angle relative
to the ceiling and which can be of simpler construction.
This object is accomplished by the present invention in
that the outflow channel extends from the outlet opening
to the discharge opening at an angle of at least substan-
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tially 90° relative to the axis of rotation. As a result, the
inflow direction into the outflow channel of the air flow
generated by the centrifugal fan is at least substantially
the same as the outflow direction of the air flow from the
outflow channel into a space in which the ventilating de-
vice is located. The present invention is based on the
perception that it is possible to direct an air flow generated
by the ventilating device at an angle into a space by sus-
pending the ventilating device at an angle, preferably of
2-10 degrees, relative to the ceiling of a space. An angle
of 2-10 degrees relative to the ceiling in this case means
that the (virtual) axis of rotation of the fan includes an
angle of 92-100 degrees, or 88-80 degrees, with the ceil-
ing. As a result, deflection means are not needed. More-
over, the angle at which the fan is suspended in the space
can be adjusted upon suspending the frame, so that the
ventilating device is universally usable, irrespective of
the angle at which the air flow is to be blown into a par-
ticular space. The object according to the second aspect
of the present invention is thus accomplished.
[0024] In order to be able to direct the air flow exiting
from the outflow channel in a simple manner, it is pref-
erable if the suspension means are arranged for mount-
ing the ventilating device to a ceiling in such a manner
that an angle between the axis of rotation and the ceiling
is minimally 92 degrees or maximally 88 degrees.
[0025] It is preferable if the suspension means are ad-
justable for adjusting said angle within a range of 92-100
degrees, or 80-88 degrees. This makes it possible to set
various directions in which the air flow can exit the outflow
channel as desired while using a standard ventilating de-
vice, which can be done by adjusting the suspension
means. The so-called throw of the ventilating device may
vary with each space and depends on the dimensions of
the space in question.
[0026] With a view to interconnecting a number of ven-
tilating devices it is preferable if said at least one outlet
opening opens into a connecting duct. This makes it pos-
sible to combine the force of a number of ventilating de-
vices, if desired, or to fit the connecting duct with outlet
openings, for example for providing a multitude of outlet
openings for each ventilating device.
[0027] According to a third aspect thereof, the present
invention relates to a ventilating system comprising at
least a first and a second ventilating device, wherein at
least one outlet opening of the first ventilating device is
connected to at least one outlet opening of the second
device via a connecting duct, using ventilating devices
according to the first or second aspect of the invention.
[0028] In this way a ventilating system comprising a
number of ventilating device scan be used without addi-
tional constructional facilities being required for suspend-
ing the ventilating system from, for example, the ceiling
of a space.
[0029] The present invention further relates to a space
in a building, for example a car park, comprising a ceiling
from which at least one ventilating device according to
the present invention is suspended. Also in this case it

holds that because of the relatively light casing of the
ventilating device, lower requirements can be made of
the suspension, because of the fact that the ventilating
device is relatively light in weight.
[0030] It is preferable in that regard if said at least one
ventilating device is oriented in such a manner under a
ceiling of the space that an angle between the axis of
rotation and the ceiling is minimally 92, or maximally 88
degrees. Said angle is furthermore preferably at most
100 degrees, or at least 80 degrees. This leads to the
aforesaid advantage that the air flow generated by the
centrifugal fan can be maximally utilised, without swirls
being created by the presence of corners in the outlet
opening, which swirls may adversely affect the generated
air flow, as described in the foregoing.
[0031] In a preferred embodiment of the present inven-
tion, the outlet opening extends over substantially the
width of the centrifugal fan, that is, over substantially the
radial diameter of the centrifugal fan. This aspect, too,
has the advantage that the air flow generated by the cen-
trifugal fan is not impeded or adversely affected by a rel-
atively narrow outlet opening or obstructions such as par-
titions and/or wall parts of the housing extending trans-
versely to the outflow direction.
[0032] In a preferred embodiment of the present inven-
tion, the centrifugal fan comprises an impeller wheel. An
impeller wheel is a simple yet effective embodiment of a
centrifugal fan. A centrifugal fan, such as an impeller
wheel, has the advantage that it can be relatively flat for
generating a lateral air flow. This renders the centrifugal
fan excellently suitable for generating an air flow just be-
low the ceiling of a space, in particular in those cases
where the available height in the space in question is a
limiting factor, for example in a car park, especially if the
ventilating device must be mounted in an existing space.
[0033] The present invention will now be explained in
more detail by means of a description thereof, in which
reference is made to a preferred embodiment of the
present invention that is shown in the appended draw-
ings, in which:

Figure 1 is a perspective bottom view of a ventilating
device according to the present invention;
Figure 2 is a cross-sectional view along the plane II-
II of the ventilating device of figure 1; and
Figure 3 is a cross-sectional view along the plane
III-III of the ventilating device of figure 1, which is
suspended from a ceiling at an angle thereto.

[0034] Now referring to figure 1, a ventilating device 1
according to the invention is shown in perspective bottom
view. The ventilating device 1 comprises a housing 2
provided with an air outflow channel 3 and a casing 4
having an oval cross-section and a rectangular longitu-
dinal section. The casing 4 is provided with a circular
opening 5 at its bottom side, through which a motor 6
extends in outward direction, which motor is provided at
its bottom side 7 with a cover 8 having a circular, upright
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side edge 9, in which recesses are provided through
which support arms 10 extend, by means of which the
motor 6 can be mounted to a ceiling (not shown in figure
1). The casing 4 is provided with an angular protrusion
11 surrounding the circular opening 5, which is provided
with three recesses 12, through which the support arms
10 extend in the direction of the motor 6. The casing 4 is
supported on the support arms 10 via the (recesses in)
the annular protrusion 11.
[0035] Now referring to figure 2, there is shown a cross-
sectional view along the plane II-II of the casing 4 of figure
1. The ventilating device 1 comprises a casing 4 having
an oval cross-section, within which an impeller wheel 13
is accommodated. The impeller wheel 13 is supported,
via a shaft 4, on the motor 6, which is in turn supported
on support arms 10. The support arms are mounted to
the ceiling by means of threaded elements 16 fixed to
the ceiling 15, which extend through holes in the respec-
tive support arms 10, and nuts 15. The casing 4 is sup-
ported on the support arms 10 via rods 19.
[0036] Referring now, in conclusion, to figure 3, there
is shown a longitudinal sectional view along the plane III-
III of the ventilating device 1 of figure 1. The housing 3
comprises a casing 4 and an air outflow channel 3 pro-
vided with a discharge opening 18. Through the circular
opening 5, the motor 6 extends, which motor supports
the impeller wheel 13 via the shaft 14. At its bottom side,
the motor 6 is suspended from support arms 10, through
openings of which threaded elements 16 extend, on
which respective nuts 17 are screwed, on which the sup-
port arms 10 are supported.
[0037] With reference now to figures 1, 2 and 3, and
in particular figures 2 and 3, the operation of the venti-
lating device 1 according to the present invention will now
be explained in more detail. The support arms 10 of the
ventilating device are suspended from the ceiling 15 via
threaded connections 16, 17. On the side of the air out-
flow channel 3 of the housing 3, the support arms 10 are
suspended lower than on the part of the housing opposite
the air outflow channel 3. The support arms rest on nuts
17 and support the motor 6 of the ventilating device. The
motor 6 in turn supports the impeller wheel 13 via the
shaft 14. The motor 6 and the impeller wheel 13 are thus
completely supported by the support arms 10, as a result
of which the housing 2 is neither loaded by the weight of
the motor 6 and/or the impeller wheel 13 nor by vibrations
generated within the housing 2 during rotation of the im-
peller wheel 13. The housing 2 itself is separately sup-
ported on the support arms 10, so that the housing 2
hardly needs to take up any supporting forces. As a result,
the constructional requirements made of the housing are
relatively modest, so that the housing 2 can be made of
a relatively light material. This makes it possible to as-
semble the housing 2 of the ventilating device 1 from
standard components, more in particular, part of a stand-
ard air duct can to this end be shortened and be provided
with a transverse rear wall and with an outflow channel
on the discharge side.

[0038] Since the axis of rotation 14 of the impeller
wheel 13 extends at an angle α of about 87 degrees
relative to the ceiling 15 in this embodiment, the gener-
ation of an air flow by the impeller wheel will take place
at an angle relative to the ceiling 15, and that in such a
manner that the air flow is oriented at a downward angle
from the impeller wheel 13. This has the important ad-
vantage that the air outflow channel 3 can extend sub-
stantially parallel to the air flow generated by the impeller
wheel 13, so that the air flow can exit the housing 2 with-
out being deflected. As a result, the air flow will be hardly
obstructed, if at all, and practically no swirls, if any, will
be created in the air flow that is generated. This leads to
an optimised velocity of the air flowing from the outlet
opening 18 whilst a desired throw can nevertheless be
realised. Depending on the desired throw, the nut 17 can
be screwed up or down on the threaded element 16 on
the side of the air outflow channel 3 so as to increase or
reduce, respectively, the throw of the ventilating device.
The inclination of the housing 2 relative to the ceiling 15
is slightly exaggerated here for the sake of clarity.
[0039] Upon rotation of the impeller wheel 13, air is
sucked into the housing 2 from the environment through
the circular opening 5 and driven past the annular pro-
trusion 11 towards the circumferential wall of the housing
2. As a result of the rotation of the impeller wheel 13, the
air is driven radially outwards and an air flow substantially
perpendicular to the axis of rotation 14 is generated
through the air outflow channel 3.
[0040] The above description and the figures describe
and show only one embodiment of a ventilating device
according to the present invention. It will be appreciated,
however, that neither the description nor the figures have
any limitative effect on the scope of the present invention,
which is to be defined by the appended claims. Several
modifications of the embodiment as shown and de-
scribed herein can be realised by those of average skill
in the art without departing from the scope of the present
invention. Thus it is possible, for example, to provide the
ventilating device with a second air outflow channel op-
posite the outflow channel as shown and described here-
in. It will be preferable in that case to suspend the housing
parallel to the ceiling and to deflect the air flow by means
of deflection elements, such as partitions, or by using an
air outlet channel that extends at an angle to the housing,
for creating a desired throw. It is also possible to provide
air outflow channels that extend perpendicular to the air
outflow channel as shown and described herein for the
purpose of interconnecting a number of ventilating de-
vices. Although a specific shape of the support arms is
shown in the illustrated example and a specific manner
of suspending the same is described and shown herein,
both the shape of the support arms and the manner in
which they are attached to the ceiling can be varied in
any suitable way known to those skilled in the art. Nor is
the specific shape of the housing necessary for achieving
the effect of the present invention; thus, the housing can
be substituted for any suitable type of housing that is

7 8 



EP 2 080 912 A2

6

5

10

15

20

25

30

35

40

45

50

55

known from the prior art. Furthermore it is possible to use
a different type of centrifugal fan instead of an impeller
wheel.

Claims

1. A ventilating device comprising a motor for rotatably
driving a centrifugal fan about an axis of rotation, a
substantially closed housing, which surrounds the
centrifugal fan and at least part of the motor, which
housing is provided with at least one inlet opening
and at least one outlet opening, which outlet opening
is provided in a side wall of the housing that is posi-
tioned at least substantially radially relative to said
axis of rotation, and suspension means arranged for
suspending the ventilating device from a ceiling,
characterised in that the motor and the housing
are supported at least substantially independently of
each other by the suspension means.

2. A ventilating device according to claim 1, charac-
terised in that the motor is at least partially accom-
modated in the housing.

3. A ventilating device according to claim 2, charac-
terised in that the motor is at least partially disposed
in the air flow.

4. A ventilating device according to any one or more of
the preceding claims, characterised in that the cen-
trifugal fan is supported on the motor.

5. A ventilating device according to any one or more of
the preceding claims, characterised in that the sus-
pension means extend at least partially at the bottom
side of the housing.

6. A ventilating device according to any one or more of
the preceding claims, characterised in that the mo-
tor is directly connected to the suspension means,
at least in the suspended condition of the ventilating
device.

7. A ventilating device according to any one or more of
the preceding claims, characterised in that the sus-
pension means comprise arms that extend radially
outwards from the motor.

8. A ventilating device according to claim 5, charac-
terised in that the suspension means extend at
least partially within the contours of the housing at
the bottom side of the housing.

9. A ventilating device according to claim 7, charac-
terised in that the housing is horizontally supported
on the arms, at least in suspended condition.

10. A ventilating device according to any one or more of
claims 5-9, characterised in that recesses are pro-
vided in a part of the housing that projects from the
bottom side of the housing, through which recesses
the suspension means extend at least partially.

11. A ventilating device according to any one or more of
the preceding claims, characterised in that two or
more outlet openings are provided in the housing.

12. A ventilating device according to claim 11, charac-
terised in that at least one valve is provided for clos-
ing at least one of said two or more outlet openings.

13. A ventilating device according to any one or more of
the preceding claims, characterised in that an out-
flow channel extends from said at least one outlet
opening, which outflow channel opens into a dis-
charge opening, said outflow channel extending
from the outlet opening to the discharge opening at
an angle of at least substantially 90 degrees relative
to the axis of rotation.

14. A ventilating device according to claim 13, charac-
terised in that said suspensions means are adjust-
able for adjusting the angle between the axis of ro-
tation and the ceiling within a range of 92-100 de-
grees.

15. A ventilating device according to any one or more of
the preceding claims, characterised in that said at
least one outlet opening opens into a connecting duct
for interconnecting a number of ventilating devices.
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