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(54) Efficient ventilating device comprising a centrifugal fan

(57)  The presentinvention relates to a ventilating de-
vice comprising a centrifugal fan having a radius and a
width, measured in the direction parallel to the axis of
rotation of the centrifugal fan, and a housing having an
at least substantially rectangular upper and lower wall
extending at least substantially perpendicular to the axis
of rotation on either side of the centrifugal fan and two
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side walls extending between said upper wall and said
lower wall, and at the front side atleast one outlet opening
for an air flow to be generated by the centrifugal fan,
which is at least substantially symmetrical relative to the
perpendicular projection of the axis of rotation on the front
side of the housing, wherein the side walls extend at least
partially in an outwardly curved line between the upper
wall and the lower wall.
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Description

[0001] The present invention relates to a ventilating
device comprising a centrifugal fan having a radius and
a width, measured in the direction parallel to the axis of
rotation of the centrifugal fan, and a housing having an
at least substantially rectangular upper and lower wall
extending at least substantially perpendicular to the axis
of rotation on either side of the centrifugal fan and two
side walls extending between said upper wall and said
lower wall, and at the front side at least one outlet opening
for an air flow to be generated by the centrifugal fan,
which is at least substantially symmetrical relative to the
perpendicular projection of the axis of rotation on the front
side of the housing. Fans of such a type are used for
building up essentially only a dynamic pressure, wherein
air is blown from the outlet opening in a desired direction,
frequently in combination with an outflow channel, for
generating a directed air flow in a space in which the fan
is suspended. This in contrast to ventilating devices com-
prising a so-called volute having an eccentrically dis-
posed, relative to the impeller, relatively small outlet
opening, by means of which also a substantial static pres-
sure is built up.

[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 as the centrifugal fan.
The housing is a substantially rectangular casing, having
a width greater than its diameter (twice the radius r) and
a height greater than the width b of the impeller wheel.
An inlet opening for ambient air is provided in the bottom
side of the housing. When the impeller wheel is driven,
the impeller wheel blows air in radial direction towards
the side walls and the front and rear sides of the housing,
from where the air is driven in the direction of the outlet
opening. This results in an underpressure in the centre
of the housing, at least near the axis of rotation of the
impeller wheel, as a result of which air is sucked into the
housing from the environment of the ventilating device,
aided by a suction force from the rotating impeller wheel,
and subsequently blown towards the walls of the housing
by the impeller wheel. This process continues as long as
the impeller wheel rotates. In order to prevent the expla-
nation becoming too complicated, the term direction as
used herein is understood to be the direction associated
with a ventilating device that is suspended from a ceiling,
unless indicated otherwise, with the axis of rotation ex-
tending substantially perpendicularly, i.e. at an angle of
80 - 90 degrees, relative to the ceiling.

[0003] The inventor has discovered that the efficiency
of the known ventilating device is not optimal, because
undesirable swirls are created upon rotation of the im-
peller wheel in the housing, which swirls will eventually
have an adverse effect on the outflow velocity of air
through the outlet opening.

[0004] Consequently it is an object of the present in-
vention to improve the efficiency of the ventilating device
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asreferredto in the introduction by providing animproved
geometry of the housing of the ventilating device. Ac-
cording to the present invention, this object is accom-
plished in that the side walls extend at least partially in
an outwardly curved line between the upper wall and the
lower wall. Where mention is made of an outwardly
curved line, this is understood to mean that at least part
of a side wall extends outside a straight line, or the plane
formed by a set of such straight lines, between the con-
nections of the respective side wall to the upper and lower
wall of the housing, and which thus extends substantially
perpendicular to the upper wall and the lower wall. In this
way an improved guide surface for guiding air that is
blown towards the side walls and the front and rear sides
in the housing in the direction of the outlet opening, which
leads to a reduced occurrence of swirls in comparison
with the known, substantially rectangular casing is pro-
vided. In situations in which the conditions are otherwise
identical, this will result in a higher outflow velocity than
with the known ventilating device.

[0005] To prevent the occurrence of at least substan-
tially acute angles which might have an adverse effect
on the air flow, it is preferable if the side walls merge at
least substantially gradually with the upper and lower wall
at the location of a connection with the respective upper
and lower wall.

[0006] A housing having a very advantageous geom-
etry is provided if the side walls have an at least substan-
tially semicircular section. If the upper and lower wall ex-
tend parallel to each other in line with said semicircular
wall, a very advantageous wall shape is provided, which
makes it possible to realise a very efficient guidance of
the air flow.

[0007] It is preferable if the ventilating device has a
central cross-section through the central axis of the cen-
trifugal fan and at least substantially perpendicular to the
outflow direction of an air flow to be generated by the
centrifugal fan, which cross-section of the housing is oval
in shape. One embodiment of such a geometry has al-
ready been discussed in the preceding paragraph, but
also other oval sectional shapes are possible.

[0008] Inapreferred embodiment of the presentinven-
tion, the centrifugal fan has a circumferential area which
extends across the width b of the centrifugal fan, and the
housing has a flow area, which is defined as the surface
area within the housing of said central cross-section mi-
nus the surface area of the centrifugal fan in said central
cross-section, wherein the surface area ratio between
the circumferential area of the centrifugal fan and the flow
area ranges between 0.75 and 1.5. The circumferential
area can be defined as 2ntx r x b, where r is the radius
of the centrifugal fan and b is the width of the centrifugal
fan. The flow area is in fact that part of the central cross-
section through which air can freely flow without being
obstructed by an obstacle, such as the centrifugal fan. A
surface area ratio ranging between 0.75 and 1.5 leads
to a high efficiency of the ventilating device.

[0009] The efficiency of the ventilating device is en-
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hanced in particular if the surface area ratio ranges be-
tween 0.9 and 1.15, and preferably at least substantially
equals 1.

[0010] The outlet opening of the ventilating device ac-
cording to the present invention is preferably oval in
shape. In an oval opening, the air flow generated by the
centrifugal fan will encounter only a limited resistance.
[0011] The housing preferably comprises a reduced
diameter portion in the direction of an air flow to be gen-
erated by the ventilating device. The presence of the re-
duced diameter portion, preferably exhibiting a gradually
reduced diameter, leads to a further buildup of the dy-
namic pressure, which contributes towards obtaining a
strong air flow from the ventilating device.

[0012] In order to be able to adequately direct an air
flow to be generated by the ventilating device, the fan
preferably comprises an outflow channel which extends
from the reduced diameter portion towards the outlet
opening.

[0013] A very advantageous effect is achieved if the
outflow channel has an at least substantially constant
cross-section. Thus, an air flow exhibiting a minimal de-
flection is generated.

[0014] The present invention will now be explained in
more detail by means of a description of a preferred em-
bodiment, in which reference is made to the appended
drawings, in which:

Figure 1 is a perspective bottom view of a ventilating
device according to the present invention; and
Figure 2 is a cross-sectional view along the plane II-
Il of the ventilating device figure 1.

[0015] With reference to figure 1, a ventilating device
1 according to the present invention is shown in perspec-
tive 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
longitudinal section, at least if the outflow direction of the
ventilating device is regarded as being the longitudinal
direction. At its bottom side, the casing 4 is provided with
a circular opening 5, through which a motor 6 extends,
which motor can be mounted to the ceiling (not shown),
for example, by means of support arms 10.

[0016] Nowreferringtofigure 2,thereis shownacross-
sectional view along the plane II-11 of the casing 4 of figure
1. The ventilating device 1 comprises a casing 4 having
an upper wall 4a, a lower wall 4b and two side walls 4c,
within which an impeller wheel 13 having a radius R and
a width b is accommodated. The impeller wheel 13 is
connected, via a rotary shaft 14, to the motor 6, which
extends through the opening 5 and which is connected
to the support arms 10.

[0017] With reference now to both figures, and in par-
ticular figure 2, the operation of the ventilating device 1
according to the present invention will now be explained
in more detail. In use, the motor 6 rotatably drives the
rotary shaft 14 for rotating the impeller wheel 13. Air is

10

15

20

25

30

35

40

45

50

55

sucked into the casing 4 from outside through the opening
5, as indicated by the arrows i. From the opening 5 the
air then flows further into the casing between the upper
wall 4a and the lower wall 4b of the casing 4 and the
impeller wheel 13, as indicated by the arrows i. The air
is subsequently blown towards the side walls 4c of the
casing by the impeller wheel 13, as indicated by the ar-
rows u, and will subsequently exit the ventilating device
1 through an outlet opening 18 (see figure 1) on the side
facing towards the viewer. As a result of the gradual tran-
sition from the flat upper and lower walls 4a and 4b, re-
spectively, to the respective side walls 4c, the air flowing
towards the side walls 4c will encounter practically no
obstruction, if any, from (abrupt) transitions that might
interfere with or even block the air flow. As a result of the
gradual transition, the rate of flow of the air can be opti-
mised.

[0018] The impeller wheel 13 has a radius R and a
width b, and thus an effective circumferential area of 2 1t
R b. The casing 4 is further so configured that the cross-
sectional area within the casing 4, minus the cross-sec-
tional area of the impeller wheel, approximately equals
the circumferential area of the centrifugal fan (2 TR b).
In other words, the air flow area in the dot-hatched part
in figure 2 is approximately the same size, at least near
the cross-section at the axis of rotation of the centrifugal
fan, as the surface area of the centrifugal fan 13 by means
of which the air flow is generated. When such a ratio is
used, it is possible to develop an optimum rate of flow
within the fan for maximising the outflow velocity of air
through the outlet opening 18 in conditions that are oth-
erwise unchanged.

[0019] Inthisdocument, aventilating device according
to the present invention has been discussed and shown
only by way of non-limitative example. The figures and
the description of the illustrated embodiment do not have
any limitative effect on the scope of the present invention,
which is to be defined by the appended claims. Several
modifications can be realised by those skilled in the art
without departing from the scope of the presentinvention.
Thus, the fan need not be provided in the centre of the
casing, as shown in the figures, but it may be disposed
eccentrically, so that the distance between one side wall
and the impeller wheel is larger than the distance be-
tween the other side wall and the impeller wheel, for ex-
ample. The outlet opening might also be located off-cen-
tre in the casing in that case. Furthermore, in the figures
the casing is shown to have side walls having a semicir-
cular cross-section, but it is also possible to use a differ-
ent cross-sectional shape, taking into account, however,
that the transition between the upper and lower walls and
the side walls is preferably a gradual transition. It is fur-
thermore also possible, of course, to use impeller wheels
having a different shape within the centrifugal fan.
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Claims

Aventilating device comprising a centrifugal fan hav-
ing a radius and a width, measured in the direction
parallel to the axis of rotation of the centrifugal fan,
and a housing having an at least substantially rec-
tangular upper and lower wall extending at least sub-
stantially perpendicular to the axis of rotation on ei-
ther side of the centrifugal fan and two side walls
extending between said upper wall and said lower
wall, and at the front side at least one outlet opening
for an air flow to be generated by the centrifugal fan,
which is at least substantially symmetrical relative to
the perpendicular projection of the axis of rotation
on the front side of the housing, characterised in
that the side walls extend at least partially in an out-
wardly curved line between the upper wall and the
lower wall.

A ventilating device according to claim 1, charac-
terised in that the side walls merge at least sub-
stantially gradually with the upper and lower wall at
the location of a connection with the respective upper
and lower wall.

A ventilating device according to one or both of the
preceding claims, characterised in that the side
walls have an at least substantially semicircular sec-
tion.

A ventilating device according to any one or more of
the preceding claims, characterised in that the ven-
tilating device has a central cross-section through
the central axis of the centrifugal fan and at least
substantially perpendicular to the outflow direction
of an air flow to be generated by the centrifugal fan,
which cross-section of the housing is oval in shape.

A ventilating device according to any one or more of
the preceding claims, characterised in that the cen-
trifugal fan has a circumferential area which extends
across the width b of the centrifugal fan, and the
housing has a flow area, which is defined as the sur-
face area within the housing of said central cross-
section minus the surface area of the centrifugal fan
in said central cross-section, wherein the surface ar-
earatio between the circumferential area of the cen-
trifugal fan and the flow area ranges between 0.75
and 1.5.

A ventilating device according to claim 5, charac-
terised in that the surface area ratio ranges be-
tween 0.9 and 1.15.

A ventilating device according to claim 6, charac-
terised in that the surface area ratio at least sub-
stantially equals 1.
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8.

10.

11.

A ventilating device according to any one or more of
the preceding claims, characterised in that the out-
let opening is at least substantially oval in shape.

A ventilating device according to any one or more of
the preceding claims, characterised in that hous-
ing comprises a reduced diameter portion in the di-
rection of an air flow to be generated by the ventilat-
ing device.

A ventilating device according to claim 9, charac-
terised in that the fan comprises an outflow channel
which extends from the reduced diameter portion to-
wards the outlet opening.

A ventilating device according to claim 10, charac-
terised in that the outflow channel has an at least
substantially constant cross-section.
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