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(54) VENTILATION UNIT WITH OPTIMIZED COMPONENT PLACEMENT

(57) The current invention relates to a ventilation unit,
comprising a fan and a housing, wherein the housing
comprises at least one connection opening for a supply
duct, one connection opening for a discharge duct and
a volute, wherein the volute is placed in the housing trans-
versely to a height direction of the housing, whereby a
first chamber and a second chamber are formed, where
the first chamber is located on a first side and the second
chamber is located on a second side of the volute, where-
in connection openings for supply ducts open into the
first chamber, wherein a ratio of a height of the first cham-
ber to a height of the volute is at most 1.1, a ratio of the
height of the first chamber to a height of the second cham-
ber is at most 4, and a ratio of the height of the first cham-
ber to a diameter of the fan is at least 0.39. The invention
also relates to a method and a use.
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Description

TECHNICAL FIELD

[0001] The invention relates to a ventilation unit for me-
chanical extraction of air, more specifically for a System
C ventilation, with optimized component placement. The
invention also relates to a method for assembling the
ventilation unit and a use for installing a ventilation sys-
tem above a false ceiling or behind a false wall.

PRIOR ART

[0002] Such a ventilation unit is known, inter alia, from
NL 1 038 209. NL ’209 describes a central ventilation
system comprising a ventilation element provided with a
fan and a fan housing provided with openings. The ven-
tilation unit is suitable for System C ventilation.
[0003] This known ventilation unit has the disadvan-
tage that the fan housing is very high. This makes it dif-
ficult to build in the ventilation unit. A considerable volume
is required in, for example, an equipment room of a home
to place the ventilation unit. As a result, this ventilation
unit is not suitable for installation in compact homes or
in homes being renovated and where there was no room
for a ventilation system.
[0004] Other known ventilation units are described in
FR 3 072 158, FR 3 043 760 and EP 2 743 597. All these
ventilation units also have a high ventilation housing that
makes building them in difficult.
[0005] The present invention aims to solve at least
some of the above problems or drawbacks.

SUMMARY OF THE INVENTION

[0006] In a first aspect, the present invention relates
to a ventilation unit according to claim 1.
[0007] A ventilation unit according to claim 1 is advan-
tageous because a first chamber and a second chamber
are formed in the housing, wherein the ratio of the height
of the first chamber to the height of the volute and the
ratio of the height of the first chamber to the height of the
second chamber are limited to a maximum value, result-
ing in a ventilation unit with a limited height. Due to the
limited height, the ventilation unit is easy to build in, even
in compact homes or homes being renovated and where
originally there was no room for a ventilation system. Be-
cause a minimum value is also determined for the ratio
of the height of the first chamber to the diameter of the
radial fan, optimum operation of the ventilation unit is
ensured. The limited height of the ventilation unit does
not reduce the mechanical extraction of air, which would
lead to sub-optimal operation of the ventilation unit.
[0008] Preferred embodiments of the ventilation unit
are shown in claims 2-9.
[0009] A specific preferred form concerns a device ac-
cording to claim 2.
[0010] This preferred form is advantageous because

the first curvature and the second curvature ensure op-
timal airflow in the volute. Additionally advantageous is
that the volute is recessed on the second side between
the frame and the second curvature, allowing the second
chamber to be extended without increasing the height of
the second chamber. The surface that connects the sec-
ond curvature and the frame is suitable for mounting, for
example, a control board or other additional components.
[0011] In a second aspect, the present invention re-
lates to a method according to claim 10.
[0012] This method has the advantage, among other
things, that a ventilation unit can be assembled in a sim-
ple manner, which has a limited height, making the ven-
tilation unit suitable for building in in compact homes or
homes being renovated and where originally there was
no room for a ventilation system, while respecting a min-
imum value for the ratio of the height of the first chamber
to the diameter of the radial fan ensures optimum oper-
ation of the ventilation unit.
[0013] Preferred forms of the method are described in
dependent claims 11-14.
[0014] In a third aspect, the present invention relates
to a use according to claim 15.
[0015] This use results in an advantageous installation
of a ventilation system above a false ceiling or behind a
false wall. A ventilation system comprises a central ven-
tilation unit and a system of air ducts. Compared to the
height of the central ventilation unit, an air duct has a
limited diameter and therefore poses no problem to be
built in behind a false ceiling or behind a false wall, such
as a wall of a wall hung toilet. However, a traditional cen-
tral ventilation unit has a considerable height, so it is often
not possible to build the traditional ventilation unit in
above a false ceiling or behind a false wall, as this would
lower the ceiling too much or a space, such as a toilet or
a storage space, would become too small. By using a
ventilation unit according to the first aspect and/or a meth-
od according to the second aspect, a ventilation unit with
a limited height is available, which can be built in above
the false ceiling or behind the false wall, without signifi-
cantly lowering the ceiling or reducing a space, such as
a toilet or storage space, too much. This is particularly
advantageous for use in compact homes or homes being
renovated and where originally there was no room for a
ventilation system.

DESCRIPTION OF THE FIGURES

[0016]

Figure 1 shows an exploded view of a ventilation
unit according to an embodiment of the present in-
vention.

Figure 2 shows a front view of a ventilation unit ac-
cording to an embodiment of the present invention.

Figure 3 shows a right side view of a ventilation unit
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according to an embodiment of the present inven-
tion.

Figure 4 shows a left side view of a ventilation unit
according to an embodiment of the present inven-
tion.

Figure 5 shows a bottom view of a ventilation unit
according to an embodiment of the present inven-
tion.

Figure 6 shows a top view of a ventilation unit ac-
cording to an embodiment of the present invention.

Figure 7 shows a cross-sectional view of a ventila-
tion unit according to an embodiment of the present
invention.

DETAILED DESCRIPTION

[0017] Unless otherwise defined, all terms used in the
description of the invention, including technical and sci-
entific terms, have the meaning as commonly understood
by a person skilled in the art to which the invention per-
tains. For a better understanding of the description of the
invention, the following terms are explained explicitly.
[0018] In this document, "a" and "the" refer to both the
singular and the plural, unless the context presupposes
otherwise. For example, "a segment" means one or more
segments.
[0019] The terms "comprise", "comprising", "consist
of", "consisting of", "provided with", "include", "including",
"contain", "containing", are synonyms and are inclusive
or open terms that indicate the presence of what follows,
and which do not exclude or prevent the presence of
other components, characteristics, elements, members,
steps, as known from or disclosed in the prior art.
[0020] Quoting numerical intervals by endpoints com-
prises all integers, fractions and/or real numbers between
the endpoints, these endpoints included.
[0021] In the context of this document, System C ven-
tilation is a ventilation system for mechanically extracting
dirty air present in a building. Unlike System D ventilation,
the ventilation system does not mechanically blow fresh
air into the building.
[0022] In a first aspect, the invention relates to a ven-
tilation unit for mechanical extraction of air.
[0023] According to a preferred embodiment, the ven-
tilation unit comprises a radial fan, a control board, a pow-
er supply, and a housing.
[0024] The radial fan comprises an impeller and a mo-
tor for driving the impeller. The motor comprises a motor
shaft. The motor is preferably a brushless DC motor. This
is advantageous for easy driving of the motor, while the
lack of brushes means that the motor requires little or no
maintenance and has a long service life. The impeller is
mounted on the motor shaft. The motor is placed on a
first side of the impeller. The motor may be partially po-

sitioned in the impeller. A second side of the impeller,
axially opposite the first side, is open. This is advanta-
geous for the axial intake of air in an active state of the
radial fan. The impeller has backward curved blades.
This means that the blades are curved in a direction that
is opposite to a direction in which the impeller rotates in
the active state. For example, if the impeller rotates clock-
wise in the active state, then the blades are curved coun-
terclockwise. The backward curved blades blow the ax-
ially drawn air radially out in the active state. Backward
curved blades are advantageous because radial fans
with backward curved blades are more energetically ef-
ficient than radial fans with forward curved blades. This
is particularly advantageous for a ventilation unit that is
in continuous or almost continuous operation. Backward
curved blades have the disadvantage compared to for-
ward curved blades that generating an equal pressure
requires a larger diameter for the impeller or a higher
rotational speed. A higher rotational speed is accompa-
nied by a higher noise production, which is why a larger
diameter for the impeller is usually opted for. In the con-
text of this document, a diameter of a radial fan is deter-
mined by the diameter of the impeller.
[0025] The housing is preferably a substantially beam-
shaped housing. The housing comprises a bottom, four
side walls and a top wall. The housing comprises at least
one connection opening for a supply duct. A supply duct
is a duct for supplying air to the ventilation unit. A supply
duct is therefore a duct through which air is extracted
from a room of a building and fed into the ventilation unit.
The housing preferably comprises at least two connec-
tion openings for supply ducts, more preferably at least
three connection openings and even more preferably at
least four connection openings. Most preferably, the
housing has four connection openings for supply ducts.
The ventilation unit preferably comprises caps for closing
connection openings for supply ducts. This is advanta-
geous for closing unused connection openings for supply
ducts. Connection openings for supply ducts are prefer-
ably arranged in side walls of the housing. The housing
comprises one connection opening for a discharge duct.
A discharge duct is a duct for exhausting air from the
ventilation unit. A discharge duct is therefore a duct
through which air is discharged from the ventilation unit
out of the building. The connection opening for the dis-
charge duct is preferably located in a side wall of the
housing.
[0026] The housing comprises a volute. The volute
comprises a suction opening for sucking air into the volute
and a discharge opening for discharging air from the vo-
lute. The suction opening is located in a side wall of the
volute. The suction opening is transverse to an axial di-
rection of the volute. The discharge opening is transverse
to a tangential direction to the volute. The radial fan is
placed opposite the suction opening in the volute. The
second side of the impeller faces the suction opening in
the volute. As a result, air in the active state is sucked
axially into the volute and into the radial fan, radially out
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of the fan and tangentially discharged from the volute.
The discharge opening of the volute is connected to the
connection opening for the discharge duct. The dis-
charge opening is, for instance, connected to the dis-
charge duct by means of an optionally flexible tube. The
discharge opening of the volute preferably connects to
the connection opening for the discharge duct.
[0027] The volute is placed in the housing transversely
to a height direction of the housing, whereby a first cham-
ber and a second chamber are formed in the housing.
The height direction is a direction transverse to the bot-
tom of the housing. The first chamber is located on a first
side of the volute. The first chamber is bounded by the
bottom and the side walls of the housing and the first side
of the volute. The first chamber is preferably a volume
that is as empty as possible. The second chamber is
located on a second side of the volute, opposite in the
height direction. The second chamber is bounded by the
top wall and side walls of the housing and the second
side of the volute. Connection openings for supply ducts
and the suction opening of the volute open into the first
chamber. The control board is placed in the second
chamber. The control board comprises the necessary
electronic circuits for controlling the radial fan.
[0028] The power supply may or may not be placed in
the first chamber. The power supply supplies the control
board with electrical power. Optionally, the ventilation
unit comprises an additional power supply for supplying
the radial fan with power. Preferably there is only a single
power supply that supplies both the control board and
the radial fan and any additional components with elec-
trical power.
[0029] A ratio of a height of the first chamber to a height
of the volute is at most 1.1. The height of the first chamber
is measured according to the height direction of the hous-
ing. The height of the first chamber is measured from the
bottom of the housing, adjacent to the first chamber, to
the first side of the volute. This does not mean that the
first chamber cannot extend higher than the first side of
the volute from the bottom. The first chamber may pos-
sibly extend higher along part of the volute. However, the
height of the first chamber is mainly limited up to the first
side of the volute. The height of the volute is measured
according to the height direction of the housing from the
first side of the volute to the second side of the volute.
[0030] Preferably, the ratio of the height of the first
chamber to the height of the volute is at most 1.08, more
preferably at most 1.06, even more preferably at most
1.04 and even more preferably at most 1.02.
[0031] Preferably, the ratio of the height of the first
chamber to the height of the volute is at least 0.76, more
preferably at least 0.78, even more preferably at least
0.80, and even more preferably at least 0.82.
[0032] A ratio of the height of the first chamber to a
height of the second chamber is at most 4. The height of
the second chamber is measured according to the height
direction of the housing from the second side of the volute
to the top wall of the housing adjacent to the second

chamber.
[0033] Preferably, the ratio of the height of the first
chamber to the height of the second chamber is at most
3.8, more preferably at most 3.6, even more preferably
at most 3.5 and even more preferably at most 3.4.
[0034] Preferably, the ratio of the height of the first
chamber to the height of the second chamber is at least
2.7, more preferably at least 2.9, even more preferably
at least 3.1 and even more preferably at least 3.3.
[0035] A ratio of the height of the first chamber to the
diameter of the radial fan is at least 0.39. It will be appar-
ent to one skilled in the art that the height of the first
chamber and the diameter of the radial fan are expressed
in the same unit when determining the ratio.
[0036] Preferably, the ratio of the height of the first
chamber to the diameter of the radial fan is at least 0.40,
more preferably at least 0.41, even more preferably at
least 0.42 and even more preferably at least 0.43.
[0037] Preferably, the ratio of the height of the first
chamber to the diameter of the radial fan is at most 0.54,
more preferably at most 0.53, even more preferably at
most 0.52 and even more preferably at most 0.51.
[0038] A radial fan with backward curved blades re-
quires a larger first chamber compared to a radial fan
with forward-facing blades to efficiently draw a given vol-
ume of air. This is disadvantageous for obtaining a ven-
tilation unit with a limited height. The applicant estab-
lished that there is a relationship between the diameter
of the radial fan with backward curved blades and a min-
imum height required for the first chamber to efficiently
draw in a given volume of air. This relationship is a ratio
of the height of the first chamber to the diameter of the
radial fan of at least 0.39. By approximating this ratio as
closely as possible, the height of the first chamber and
therefore of the ventilation unit is as limited as possible.
[0039] Compared to a radial fan with forward-facing
blades, a radial fan with backward curved blades needs
a larger diameter impeller to build up a certain pressure.
In addition to a certain diameter, the radial fan needs a
certain height for the volute in order to be able to suck in
and discharge a certain volume of air. Preferably, the
height of the volute is as small as possible in order to
limit the height of the housing. The applicant determined
that, for a given diameter of the radial fan and the previ-
ously defined ratio of the height of the first chamber to
the diameter of the radial fan, a ratio of the height of the
first chamber to the height of the volute of at most 1.1 is
advantageous for obtaining a minimal height of the vo-
lute, whereby a certain volume of air can be efficiently
drawn in.
[0040] The height of the second chamber is preferably
as limited as possible in order to limit the height of the
housing. A second chamber with a height that respects
the ratio of the height of the first chamber to the height
of the second chamber of at most 4 is sufficiently high to
be able to place the control board in the second chamber.
Components on the control board have sufficient free
space.
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[0041] A ventilation unit according to this embodiment
has a limited height. Due to the limited height, the venti-
lation unit is easy to build in, even in compact homes or
homes being renovated and where originally there was
no room for a ventilation system. Because a minimum
value is also determined for the ratio of the height of the
first chamber to the diameter of the radial fan, optimum
operation of the ventilation unit is ensured. The limited
height of the ventilation unit does not reduce the mechan-
ical extraction of air, which would lead to sub-optimal
operation of the ventilation unit. A ventilation unit accord-
ing to this embodiment is particularly suitable for System
C ventilation.
[0042] According to a preferred embodiment, the vo-
lute is formed from two halves. The first side of the volute
is in a first half. The second side of the volute is in a
second half. A separation between the first half and the
second half of the volute lies in a first plane transverse
to the height direction of the housing.
[0043] The first half of the volute is curved from the first
side of the volute with a first curvature to the separation.
The first side of the volute is preferably parallel to the first
plane. The first curvature preferably ends transverse to
the first plane.
[0044] The second half of the volute is curved from the
second side of the volute with a second curvature towards
the separation. The second side of the volute is preferably
parallel to the first plane. The second curvature prefera-
bly ends transverse to the first plane.
[0045] The first curvature and the second curvature
preferably have a radius that is at least 5% of the diameter
of the radial fan. The first curvature and the second cur-
vature may have a different radius, but preferably have
the same radius. A volute having a first curvature and a
second curvature according to the present embodiment
is advantageous for reducing or avoiding turbulence in
corners of the volute near the first side and near the sec-
ond side. This also reduces the noise level of a radial fan
when it is in operation. The first curvature and the second
curvature ensure optimal airflow in the volute.
[0046] Preferably the radius is at least 6% of the diam-
eter of the radial fan, more preferably at least 7%, even
more preferably at least 8% and even more preferably
at least 9%.
[0047] Preferably the radius is at most 15% of the di-
ameter of the radial fan, more preferably at most 14%,
even more preferably at most 13% and even more pref-
erably at most 12%.
[0048] The second half comprises a frame which abuts
to side walls of the housing in a second plane transverse
to the height direction of the housing. Thus, the second
plane is parallel to the first plane. The second plane may
or may not be equal to the first plane. The second plane
is located at a distance from the separation that is at most
equal to 55% of the radius of the second curvature. As
a result, the second plane is always as close as possible
to the separation, while space for a closure between the
first part and the second part is possible for airtight seal-

ing of the two halves of the volute. The second curvature
and the frame in the second plane are connected by a
surface. The volute is recessed on the second side be-
tween the frame and the second curvature, as a result
of which the second chamber has been expanded, with-
out the height of the second chamber having increased.
The surface connecting the second curvature and the
frame is particularly advantageous for mounting, for ex-
ample, a control board or other additional components,
such as sensors or a power supply with high components.
[0049] According to a preferred embodiment, the pow-
er supply is placed in the first chamber. The power supply
is preferably both a power supply for the control board
and a power supply for the radial fan. At least part of the
volute is removably attached in the housing. Preferably,
the removable part of the volute is the second half of the
volute and the first half of the volute comprises an open-
ing into or through which the power supply can be placed
in the first chamber. The housing comprises a removable
cover that closes off an opening to the second chamber.
The removable cover is preferably included in the top
wall of the housing or even more preferably is the top
wall of the housing. The removable part of the volute and
the removable cover provide access to the power supply.
[0050] This embodiment is advantageous because the
removable part of the volute and the removable cover
form a double-walled housing for the power supply. As
a result, it is not necessary to provide an additional hous-
ing around the power supply for safety reasons, so that
the power supply can be made smaller. The power supply
can thus be made small enough to be placed in the first
chamber, while the power supply has no or only limited
influence on airflows in the first chamber. An additional
advantage is that the height of the second chamber can
be even smaller, so that the height of the ventilation unit
is reduced even more. It is also advantageous that there
is access to the power supply via the removable part of
the volute and the removable cover, so that the power
supply can be repaired in the event of a defect, without
the entire ventilation unit having to be replaced or dis-
mantled.
[0051] According to a further embodiment, the power
supply is attached to the removable part of the volute.
This is advantageous because the power supply does
not have to be attached to, for example, the housing in
the first chamber, which is impractical due to the pres-
ence of at least part of the volute, or as a result of which
the entire volute would have to be removed each time
the power supply has to be repaired. This practically
amounts to completely dismantling the ventilation unit.
By placing the removable part of the volute in the housing,
the power supply is automatically placed in the first cham-
ber and also attached. Preferably, the removable part of
the volute is the second half of the volute and the power
supply is placed in the first chamber through an opening
in the first half of the volute. In that case, the second half
of the volute preferably closes off the opening in the first
half of the volute.
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[0052] According to a preferred embodiment, connec-
tion openings for supply ducts and the connection open-
ing for the discharge duct are circular. Connection open-
ings for supply ducts refer to all existing connection open-
ings for supply ducts. The circular connection openings
have a center and a diameter.
[0053] The center of a circular connection opening for
a supply duct is located at a first height equal to at most
70% of the diameter of the circular connection opening
of said supply duct. The first height is measured along
the height direction of the housing, from the bottom of
the housing adjacent to the first chamber. Preferably, the
center of a circular connection opening for a supply duct
is at a height of at most 69% of the diameter of the circular
connection opening of said supply duct, more preferably
at most 68%, even more preferably at most 67%, and
even more preferably at most 66%. This is advantageous
because the circular connection openings for supply
ducts are hereby located as close as possible to the bot-
tom, so that an airflow through the connection openings
has the freest possible access to the first chamber, even
with the limited height of the first chamber. As free as
possible means that the volute, seen in a direction per-
pendicular to the connection opening, is positioned in
front of less than 50% of the surface of the connection
opening, preferably in front of less than 48%, more pref-
erably in front of less than 45%, and even more preferably
in front of less than 43%. As a result, it is not necessary
for the first space to have a height that is at least equal
to the diameter of the connection openings for the supply
ducts, so that a ventilation unit can have a limited height.
[0054] The center of the circular connection opening
for the discharge duct is located at a second height, equal
to at most 100% of the diameter of the circular connection
opening for the discharge duct. The second height is
measured along the height direction of the housing, from
the bottom of the housing adjacent to the first chamber.
Optionally, a connection between the discharge opening
and the connection opening for the discharge duct par-
tially takes up space in the first chamber. By limiting the
second height to a maximum of 100% of the diameter of
the circular connection opening for the discharge duct,
the total height of the housing of the ventilation unit is
limited.
[0055] The second height is preferably equal to at least
85% of the diameter of the circular connection opening
for the discharge duct, more preferably at least 87%, even
more preferably at least 89% and even more preferably
at least 91%. This is advantageous because the connec-
tion between the discharge opening and the connection
opening for the discharge duct takes up as little space
as possible in the first chamber and therefore disrupts
as few airflows as possible in the first chamber.
[0056] According to a preferred embodiment, a cover
plate is mounted releasably on the housing. The cover
plate is preferably mounted on the top wall of the housing.
The cover plate closes off access to control buttons on
the control board. By removing the cover plate, the control

buttons on the control board can be manipulated, so that
the ventilation unit can be operated and/or set. This em-
bodiment is advantageous because it is not necessary
to open the ventilation unit in order to operate and/or set
the ventilation unit. By removing the cover plate, the con-
trol buttons on the control board can be manipulated di-
rectly, so that no further mechanical components are re-
quired to manipulate the control buttons on the control
board from outside the ventilation unit, resulting in a sim-
pler housing. This is possible due to the limited height of
the second chamber, so that the control board is suffi-
ciently close to the top wall of the housing.
[0057] According to a further embodiment, the cover
plate comprises two sides. A first side is preferably fin-
ished flat and optionally printed with a logo or indication.
A second opposite side comprises clamps for releasably
clamping a wireless remote control. The wireless remote
control preferably only comprises functions for operating
the ventilation unit and not for setting the ventilation unit.
The control board comprises a receiver for receiving
messages from the wireless remote control. The cover
plate can be removably attached to the housing with both
the first side and the second side.
[0058] This embodiment is advantageous because by
turning over the cover plate and reattaching the cover
plate with the first side facing the ventilation unit, it is
possible to removably attach a wireless remote control
to the ventilation unit. As a result, a user can easily op-
erate the ventilation unit without having to remove the
cover plate and the wireless remote control is never lost.
[0059] According to a preferred embodiment, a humid-
ity sensor is placed on the control board. The humidity
sensor is positioned through an opening in the volute.
The humidity sensor is advantageous for measuring hu-
midity in air that is extracted from rooms in a building.
The radial fan can be controlled on the basis of a meas-
ured humidity level. Placing the humidity sensor directly
on the control board is also advantageous because no
cable and connectors are required to connect the humid-
ity sensor in the volute to the control board. This simplifies
the ventilation unit. An additional advantage is that the
control board can have a smaller height due to the lack
of connectors and cable.
[0060] According to a preferred embodiment, the hous-
ing has a height, measured according to the height di-
rection of the housing, of at most 220 mm. The housing
preferably has a height of at most 215 mm, more prefer-
ably at most 210 mm and even more preferably at most
205 mm. This preferred form is advantageous because
a space above a false ceiling or behind a false wall is
usually larger than 220 mm, so that the ventilation unit
can be built into said space. As a result, the ventilation
unit is installed completely invisible in a home.
[0061] In a second aspect, the invention relates to a
method for assembling a ventilation unit for mechanical
extraction of air.
[0062] According to a preferred embodiment, the
method comprises the steps of:
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- providing a housing;
- providing a volute;
- placing the volute in the housing transverse to a

height direction of the housing;
- placing a power supply;
- placing a control board in the second chamber;
- connecting the radial fan, the power supply, and the

control board.

[0063] The housing is preferably a substantially beam-
shaped housing. The housing comprises a bottom, four
side walls and a top wall. The housing comprises at least
one connection opening for a supply duct. A supply duct
is a duct for supplying air to the ventilation unit. The hous-
ing preferably comprises at least two connection open-
ings for supply ducts, more preferably at least three con-
nection openings and even more preferably at least four
connection openings. Most preferably, the housing has
four connection openings for supply ducts. Connection
openings for supply ducts are preferably arranged in side
walls of the housing. The housing comprises one con-
nection opening for a discharge duct. A discharge duct
is a duct for exhausting air from the ventilation unit. The
connection opening for the discharge duct is preferably
located in a side wall of the housing.
[0064] The volute comprises a suction opening for
sucking air into the volute and a discharge opening for
discharging air from the volute. The suction opening is
transverse to an axial direction of the volute. The dis-
charge opening is transverse to a tangential direction to
the volute. The radial fan is placed opposite the suction
opening in the volute. The radial fan has backward curved
blades. This means that the blades are curved in a di-
rection that is opposite to a direction in which the blades
rotate in the active state. The backward curved blades
blow the axially drawn air radially out in the active state.
Backward curved blades are advantageous because ra-
dial fans with backward curved blades are more energet-
ically efficient than radial fans with forward curved blades.
[0065] The discharge opening of the volute is connect-
ed to the connection opening for the discharge duct. The
discharge opening is, for instance, connected to the con-
nection opening for the discharge duct by means of a
flexible or non-flexible tube. Preferably, the discharge
opening of the volute is connected to the connection
opening for the discharge duct, in that the discharge
opening of the volute connects to the connection opening
for the discharge duct.
[0066] By placing the volute transversely to the height
direction in the housing, a first chamber and a second
chamber are formed in the housing. The height direction
is a direction transverse to the bottom of the housing.
The first chamber is located on a first side of the volute.
The first chamber is bounded by the bottom and the side
walls of the housing and the first side of the volute. The
second chamber is located on a second side of the volute,
opposite in the height direction. The second chamber is
bounded by the top wall and side walls of the housing

and the second side of the volute. Connection openings
for supply ducts and the suction opening of the volute
open into the first chamber.
[0067] The control board comprises the necessary
electronic circuits for controlling the radial fan. The power
supply may or may not be placed in the first chamber.
The power supply supplies the control board with elec-
trical power. Optionally, the ventilation unit comprises an
additional power supply for supplying the radial fan with
power. Preferably there is only a single power supply that
supplies both the control board and the radial fan and
any additional components with electrical power.
[0068] When the volute is placed in the housing, a ratio
of a height of the first chamber to a height of the volute
of at most 1.1 is obtained. The height of the first chamber
is measured according to the height direction of the hous-
ing. The height of the first chamber is measured from a
bottom of the housing, adjacent the first chamber, to the
first side of the volute. This does not mean that the first
chamber cannot extend higher than the first side of the
volute from the bottom. The first chamber may possibly
extend higher along part of the volute. However, the
height of the first chamber is mainly limited up to the first
side of the volute. The height of the volute is measured
according to the height direction of the housing from the
first side of the volute to the second side of the volute.
[0069] Preferably, the ratio of the height of the first
chamber to the height of the volute is at most 1.08, more
preferably at most 1.06, even more preferably at most
1.04 and even more preferably at most 1.02.
[0070] Preferably, the ratio of the height of the first
chamber to the height of the volute is at least 0.76, more
preferably at least 0.78, even more preferably at least
0.80, and even more preferably at least 0.82.
[0071] When the volute is placed in the housing, a ratio
of the height of the first chamber to a height of the second
chamber of at most 4 is obtained. The height of the sec-
ond chamber is measured according to the height direc-
tion of the housing from the second side of the volute to
the top wall of the housing adjacent to the second cham-
ber.
[0072] Preferably, the ratio of the height of the first
chamber to the height of the second chamber is at most
3.8, more preferably at most 3.6, even more preferably
at most 3.5 and even more preferably at most 3.4.
[0073] Preferably, the ratio of the height of the first
chamber to the height of the second chamber is at least
2.7, more preferably at least 2.9, even more preferably
at least 3.1 and even more preferably at least 3.3.
[0074] When the volute is placed in the housing, a ratio
of the height of the first chamber to a diameter of the
radial fan of at least 0.39 is obtained. It will be apparent
to one skilled in the art that the height of the first chamber
and the diameter of the radial fan are expressed in the
same unit when determining the ratio.
[0075] Preferably, the ratio of the height of the first
chamber to the diameter of the radial fan is at least 0.40,
more preferably at least 0.41, even more preferably at
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least 0.42 and even more preferably at least 0.43.
[0076] Preferably, the ratio of the height of the first
chamber to the diameter of the radial fan is at most 0.54,
more preferably at most 0.53, even more preferably at
most 0.52 and even more preferably at most 0.51.
[0077] This method has the advantage, among other
things, that a ventilation unit can be assembled in a sim-
ple manner, which has a limited height, making the ven-
tilation unit suitable for building in in compact homes or
homes being renovated and where originally there was
no room for a ventilation system, while respecting a min-
imum value for the ratio of the height of the first chamber
to the diameter of the radial fan ensures optimum oper-
ation of the ventilation unit.
[0078] According to a preferred embodiment, the pow-
er supply is placed in the first chamber via an opening to
the second chamber. A removable part of the volute is
attached in the housing via the opening to the second
chamber, thereby closing off access from the second
chamber to the power supply. The opening to the second
chamber is closed with a removable cover after connect-
ing the power supply, the radial fan and the control board.
[0079] This embodiment is advantageous because the
removable part of the volute and the removable cover
form a double-walled housing for the power supply. As
a result, it is not necessary to provide an additional hous-
ing around the power supply for safety reasons, so that
the power supply can be made smaller. The power supply
can thus be made small enough to be placed in the first
chamber, while the power supply has no or only limited
influence on airflows in the first chamber. An additional
advantage is that by not having the power supply in the
second chamber, the height of the second chamber can
be even smaller, further reducing the height of the ven-
tilation unit. It is also advantageous that there is access
to the power supply via the removable part of the volute
and the removable cover, so that the power supply can
be repaired in the event of a defect, without the entire
ventilation unit having to be replaced or dismantled.
[0080] According to a further embodiment, the power
supply is attached to the removable part of the volute
when the power supply is placed in the first chamber.
This is advantageous because the power supply does
not have to be attached to, for example, the housing in
the first chamber, which is impractical due to the pres-
ence of at least part of the volute or as a result of which
the entire volute would have to be removed each time
the power supply is repaired. This practically amounts to
completely dismantling the ventilation unit. By placing
the removable part of the volute in the housing, the power
supply is automatically placed in the first chamber and
also attached.
[0081] According to a preferred embodiment, a cover
plate is removably attached to the housing. The cover
plate closes off access to control buttons on the control
board. By removing the cover plate, the control buttons
on the control board can be manipulated, so that the ven-
tilation unit can be operated and/or set. This embodiment

is advantageous because it is not necessary to open the
ventilation unit in order to operate and/or set the ventila-
tion unit.
[0082] According to a preferred embodiment, a humid-
ity sensor is placed in the volute through an opening in
the volute. The humidity sensor is placed on the control
board.
[0083] Placing the humidity sensor directly on the con-
trol board is particularly advantageous because no cable
and connectors are required to connect the humidity sen-
sor in the volute to the control board. This simplifies the
assembly of the ventilation unit and the ventilation unit
itself. An additional advantage is that the control board
can have a smaller height due to the lack of connectors
and cable.
[0084] One skilled in the art will appreciate that a ven-
tilation unit according to the first aspect is preferably as-
sembled by carrying out a method according to the sec-
ond aspect and that a method according to the second
aspect is preferably configured for assembly of a venti-
lation unit. according to the first aspect. Each feature de-
scribed in this document, both above and below, can
therefore relate to any of the three aspects of the present
invention.
[0085] In a third aspect, the invention relates to the use
of a ventilation unit according to the first aspect and/or a
method according to the second aspect for installing a
ventilation system above a false ceiling or behind a false
wall.
[0086] This use results in an advantageous installation
of a ventilation system above a false ceiling or behind a
false wall. A ventilation system comprises a central ven-
tilation unit and a system of air ducts. Compared to the
height of the central ventilation unit, an air duct has a
limited diameter and therefore poses no problem to be
built in behind a false ceiling or behind a false wall, such
as a wall of a wall hung toilet. However, a traditional cen-
tral ventilation unit has a considerable height, so it is often
not possible to build the traditional ventilation unit in
above a false ceiling or behind a false wall, as this would
lower the ceiling too much or a space, such as a toilet or
a storage space, would become too small. By using a
ventilation unit according to the first aspect and/or a meth-
od according to the second aspect, a ventilation unit with
a limited height is available, which can be built in above
the false ceiling or behind the false wall, without signifi-
cantly lowering the ceiling or reducing a space, such as
a toilet or storage space, too much. This is particularly
advantageous for use in compact homes or homes being
renovated and where originally there was no room for a
ventilation system.
[0087] In what follows, the invention is described by
way of non-limiting figures illustrating the invention, and
which are not intended to and should not be interpreted
as limiting the scope of the invention.
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DESCRIPTION OF THE FIGURES

[0088] Figure 1 shows an exploded view of a ventila-
tion unit according to an embodiment of the present in-
vention.
[0089] The ventilation unit (1) comprises a radial fan
(2), a control board (3), a power supply (4) and a housing
(5). The housing (5) comprises a bottom (38), four side
walls (39) and a top wall (40). The housing (5) comprises
four connection openings (6) for supply ducts and one
connection opening (7) for a discharge duct. Only two
connection openings (6) for supply ducts are visible in
Figure 1. The connection openings (6) and (7) are pro-
vided in the side walls (39) of the housing (5). A volute
(8) is placed in the housing (5) transverse to a height
direction (11) of the housing (5). The height direction (11)
is transverse to the bottom (38) of the housing (5). The
volute (8) is formed from a first half (19) and a second
half (20). The volute (8) comprises a suction opening (9)
and a discharge opening (10) for air. The discharge open-
ing (10) connects to the connection opening (7) for the
discharge duct. The volute (8) forms in the housing (5) a
first chamber (12) and a second chamber (13). The first
chamber (12) and the second chamber (13) are not in-
dicated in Figure 1 but are clearly visible in Figure 7. The
radial fan (2) is placed opposite the suction opening (9)
in the volute (8). The volute (8) has a first side (15) and
a second side (16) opposite to it in the height direction
(11). Only the second side (16) is clearly visible in Figure
1. The second side (16) lies in the second half (20) of the
volute (8). A separation between the first half (15) and
the second half (16) lies in a first plane transverse to the
height direction (11). The first half (19) is curved from the
first side (15) of the volute (8) with a first curvature (21)
towards the separation. The second half (20) is curved
from the second side (16) with a second curvature (22)
towards the separation. The second half (20) comprises
a frame (23) which abuts to the side walls (39) in a second
plane transverse to the height direction (11). The second
curvature (22) and the frame (23) are connected by a
surface (24). These features are clearly visible in Figure
7. The control board (3) is attached to the second side
(16) of the volute (8). The power supply (4) is attached
to the second half (20) of the volute (8). The power supply
(4) is placed through the second chamber (13) and
through an opening in the first half (19) of the volute (8)
into the first chamber (12). The second half (20) is re-
movably attached in the housing (5). The top wall (40) is
a removable cover (25) closing off an opening to the sec-
ond chamber (13). The second half (20) of the volute (8)
and the removable cover (25) provide access to the pow-
er supply (4) in the first chamber (12). A cord (42) is at-
tached to the power supply (4) for connecting the power
supply (4) to the mains voltage. A cover plate (28) is
removably attached to the housing (5). In this embodi-
ment the cover plate (28) is attached to the removable
cover (25). The cover plate (28) has a first side (30) and
an opposite side (31). Only the first side (30) is visible in

Figure 1. The cover plate (28) closes off access to control
buttons (29) on the control board (3). The control buttons
(29) are visible in Figure 7. Caps (41) close off unused
connection openings (6) for supply ducts.
[0090] Figure 2 shows a front view of a ventilation unit
according to an embodiment of the present invention.
[0091] The ventilation unit in Figure 2 is the same as
the ventilation unit in Figure 1. In Figure 2, the four con-
nection openings (6) for supply ducts and the connection
opening (7) for the discharge duct are all visible. The
connection openings (6) and (7) in this embodiment have
a diameter of 123.9 mm. In this embodiment, the housing
(5) has a width in front view, measured from the connec-
tion opening (6) on the left side of the housing (5) to the
connection opening (6) on the right side of the housing
(5), of 381 mm. The housing (5) in this embodiment has
a depth in front view, measured from the connection
openings (6) and (7) at the top to the connection opening
(6) at the bottom, of 366 mm.
[0092] Figure 3 shows a right-side view of a ventilation
unit according to an embodiment of the present invention.
[0093] The ventilation unit in Figure 3 is the same as
the ventilation unit in Figures 1-2. Figure 3 shows how
the center of the connection opening (6) is located at a
first height (26) and the center of the connection opening
(7) at a second height (27). The first height (26) and the
second height (27) are measured according to the height
direction (11) from the bottom (38) of the housing (5). In
this embodiment, the first height (26) is 79 mm and the
second height (27) is 116 mm. The first height (26) is
64% of the diameter of the connection opening (6) and
the second height (27) is 94% of the diameter of the con-
nection opening (7). A height (34) of the housing (5) is
measured according to the height direction (11) from the
bottom (38) to the top wall (40). In this embodiment, the
height (34) of the housing (5) is equal to 203.5 mm.
[0094] Figure 4 shows a left side view of a ventilation
unit according to an embodiment of the present invention.
[0095] The ventilation unit in Figure 4 is the same as
the ventilation unit in Figures 1-3.
[0096] Figure 5 shows a bottom view of a ventilation
unit according to an embodiment of the present invention.
[0097] The ventilation unit in Figure 5 is the same as
the ventilation unit in Figures 1-4.
[0098] Figure 6 shows a top view of a ventilation unit
according to an embodiment of the present invention.
[0099] The ventilation unit in Figure 6 is the same as
the ventilation unit in Figures 1-5.
[0100] Figure 7 shows a cross-sectional view of a ven-
tilation unit according to an embodiment of the present
invention.
[0101] The ventilation unit in Figure 7 is the same as
the ventilation unit in Figures 1-6. In the cross-sectional
view, the part of the housing (5) with the connection open-
ing (7) and the discharge opening (10) is cut away. Figure
(7) clearly shows how the volute (8) is placed transversely
to the height direction (11) in the housing (5) and forms
a first chamber (12) and a second chamber (13) there.
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The first chamber (12) is bounded by the bottom (38),
side walls (39) and the first side (15) of the volute (8). In
this embodiment, the first chamber (12) extends along a
part of the volute (8) higher than the first side (15) of the
volute (8). A height (14) of the first chamber (12) is meas-
ured according to the height direction (11) from the bot-
tom (38) to the first side (15) of the volute (8). In this
embodiment, the height (14) of the first chamber (12) is
equal to 74 mm. A height (17) of the volute (8) is meas-
ured according to the height direction (11) from the first
side (15) to the second side (16). In this embodiment,
the height (17) of the volute (8) is equal to 87 mm. The
ratio of the height (14) of the first chamber (12) to the
height (17) of the volute (8) is 0.85. The second chamber
(13) is bounded by the second side (16) of the volute (8),
side walls (39) and the top wall (40). A height (18) of the
second chamber (13) is measured according to the
height direction (11) from the second side (16) of the
volute (8) to the top wall (40). In this embodiment, the
height (18) of the second chamber (13) is 22 mm. The
ratio of the height (14) of the first chamber (12) to the
height (18) of the second chamber (13) is 3.4. In Figure
7 it is clearly visible that the radial fan (2) comprises an
impeller (35) and a motor (37). The motor (37) is partially
placed in the impeller (35). It is also clearly visible that
the suction opening (9) opens into the first chamber (12).
The radial fan (2) has a diameter (36). The diameter (36)
is 173 mm in this embodiment. The ratio of the height
(14) of the first chamber (12) to the diameter (36) of the
radial fan (2) is 0.43. Figure 7 also shows that the cover
plate (28) comprises a second side (31) which is opposite
the first side (30). The cover plate (28) comprises clamps
(32) on the second side (31) for removably clamping a
wireless remote control. In Figure 7, the cover plate (28)
has its second side (31) facing the housing (5), so that
no remote control is clamped in the clamps (32). The
cover plate (28) closes off access to control buttons (29)
on the control board (3). The control buttons (29) protrude
through the removable cover (25). A humidity sensor (33)
is also placed on the control board (3). The humidity sen-
sor (33) is positioned through an opening in the volute (8).
[0102] The numbered elements in the figures are:

1. Ventilation unit
2. Radial fan
3. Control board
4. Power supply
5. Housing
6. Supply duct connection opening
7. Discharge duct connection opening
8. Volute
9. Suction opening
10. Discharge opening
11. Height direction
12. First chamber
13. Second chamber
14. Height of first chamber
15. First side volute

16. Second side volute
17. Volute height
18. Height second chamber
19. First half volute
20. Second half volute
21. First curvature
22. Second curvature
23. Frame
24. Surface
25. Removable cover
26. First height
27. Second height
28. Cover plate
29. Control buttons
30. First side cover plate
31. Second side cover plate
32. Clamps cover plate
33. Humidity sensor
34. Housing height
35. Impeller
36. Radial fan diameter
37. Motor radial fan
38. Bottom housing
39. Side wall housing
40. Top wall housing
41. Cap
42. Cord

Claims

1. Ventilation unit for mechanical extraction of air, com-
prising a radial fan, a control board, a power supply
and a housing, the radial fan having backward
curved blades, wherein the housing comprises at
least one connection opening for a supply duct, one
connection opening for a discharge duct and a vo-
lute, the volute comprising a suction opening and a
discharge opening for air, with the radial fan placed
opposite the suction opening in the volute, the dis-
charge opening being connected to the connection
opening for the discharge duct, wherein the volute
is placed in the housing transversely to a height di-
rection of the housing, whereby a first chamber and
a second chamber are formed in the housing, where-
in the first chamber is on a first side of the volute and
the second chamber is on a second opposite side of
the volute, with connection openings for supply ducts
and the suction opening of the volute opening into
the first chamber, where the control board is placed
in the second chamber, characterized in that a ratio
of a height of the first chamber, measured according
to the height direction of the housing, from a bottom
of the housing, adjacent to the first chamber, to the
first side of the volute, to a height of the volute, meas-
ured according to the height direction of the housing,
from the first side of the volute to the second side of
the volute is at most 1.1, a ratio of the height of the
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first chamber to a height of the second chamber,
measured according to the height direction of the
housing, from the second side of the volute to a top
wall of the housing, adjacent to the second chamber,
is at most 4, and a ratio of the height of the first cham-
ber to a diameter of the radial fan is at least 0.39.

2. The ventilation unit according to claim 1, character-
ized in that the volute is formed from two halves,
wherein the first side of the volute is in a first half and
the second side of the volute is in a second half,
wherein a separation between the first half and the
second half lies in a first plane transverse to the
height direction of the housing, wherein the first half
from the first side of the volute is curved with a first
curvature towards the separation and the second
half from the second side of the volute is curved with
a second curvature towards the separation, wherein
the first curvature and the second curvature have a
radius that is at least 5% of the diameter of the radial
fan, wherein the second half comprises a frame,
which abuts to side walls of the housing in a second
plane transverse to the height direction of the hous-
ing, where the second plane is located at a distance
from the separation that is at most equal to 55% of
the radius of the second curvature, and where the
second curvature and the frame in the second plane
are connected by a surface.

3. The ventilation unit according to claim 1 or 2, char-
acterized in that the power supply is placed in the
first chamber, wherein at least a part of the volute is
removably attached in the housing, wherein the
housing comprises a removable cover, which closes
off an opening to the second chamber, and wherein
the removable part of the volute and the removable
cover form an access to the power supply.

4. The ventilation unit according to claim 3, character-
ized in that the power supply is attached to the re-
movable part of the volute.

5. The ventilation unit according to any of the preceding
claims 1-4, characterized in that connection open-
ings for supply ducts and the connection opening for
the discharge duct are circular, wherein the center
of a circular connection opening for a supply duct is
located at a first height, equal to at most 70% of the
diameter of the circular connection opening of said
supply duct, wherein the center of the circular con-
nection opening for the discharge duct is located at
a second height, equal to at most 100% of the diam-
eter of the connection opening for the discharge duct,
and where the first height and the second height are
measured according to the height direction of the
housing, from the bottom of the housing, adjacent to
the first chamber.

6. The ventilation unit according to any of the preceding
claims 1-5, characterized in that a cover plate is
attached removably on the housing, the cover plate
closing off access to control buttons on the control
board.

7. The ventilation unit according to claim 6, character-
ized in that the cover plate comprises two sides,
wherein a second side comprises clamps for remov-
ably clamping a wireless remote control, and wherein
the cover plate can be removably attached to the
housing with both the first side and an opposite sec-
ond side.

8. The ventilation unit according to any of the preceding
claims 1-7, characterized in that a humidity sensor
is placed on the control board, wherein the humidity
sensor is positioned through an opening in the vo-
lute.

9. The ventilation unit according to any of the preceding
claims 1-8, characterized in that the housing has
a height, measured according to the height direction
of the housing, of at most 220 mm.

10. Method for assembling a ventilation unit for mechan-
ical extraction of air, comprising:

- providing a housing, wherein the housing com-
prises at least one connection opening for a sup-
ply duct and one connection opening for a dis-
charge duct;
- providing with a volute, the volute comprising
a suction opening and a discharge opening for
air, where a radial fan is placed opposite the
suction opening in the volute, the radial fan hav-
ing backward curved blades;
- placing the volute in the housing, transverse
to a height direction of the housing, the dis-
charge opening of the volute being connected
to the connection opening for the discharge duct,
wherein a first chamber and a second chamber
are formed in the housing, wherein the first
chamber is on a first side of the volute and the
second chamber is on a second opposite side
of the volute, and with connection openings for
supply ducts and the suction opening of the vo-
lute opening into the first chamber;
- placing a power supply;
- placing a control board in the second chamber;
- connecting the radial fan, the power supply,
and the control board;
characterized in that when the volute is placed
in the housing a ratio of a height of the first cham-
ber, measured according to the height direction
of the housing, from a bottom of the housing,
adjacent to the first chamber, to the first side of
the volute to a height of the volute, measured
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according to the height direction of the housing,
from the first side of the volute to the second
side of the volute of at most 1.1, a ratio of the
height of the first chamber, to a height of the
second chamber, measured according to the
height direction of the housing, from the second
side of the volute to a top wall of the housing,
adjacent to the second chamber, of at most 4,
and a ratio of the height of the first chamber to
a diameter of the radial fan of at least 0.39 is
obtained.

11. The method according to claim 10, characterized
in that the power supply is placed via an opening to
the second chamber in the first chamber, wherein a
removable part of the volute is attached in the hous-
ing via the opening to the second chamber and there-
by closing off access from the second chamber to
the power supply, and wherein the opening to the
second chamber is closed off with a removable cover
after connecting the power supply, the radial fan and
the control board.

12. The method according to claim 11, characterized
in that when the power supply is placed in the first
chamber, the power supply is attached to the remov-
able part of the volute.

13. The method according to claims 10, 11 or 12, char-
acterized in that a cover plate is removably attached
to the housing, the cover plate closing off access to
control buttons on the control board.

14. The method according to any of claims 10-13, char-
acterized in that a humidity sensor is placed in the
volute through an opening in the volute, the humidity
sensor being placed on the control board.

15. Use of a ventilation unit according to any of claims
1-9 and/or a method according to any of claims 10-14
for installing a ventilation system above a false ceil-
ing or behind a false wall.
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