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(67)  The present invention is related to a ventilation
unit comprising a fume hood and a suction pipe. A
flow-regulator plate is arranged in the ventilation unit to
be moved over an opening between the fume hood and
the suction pipe. A first end of the flow-regulator plate er

VENTILATION UNIT AND FLOW-REGULATOR PLATE IN AN VENTILATION UNIT

bent at the least 90 degrees in relation to the remaining
parts of the flow-regulator plate, in a direction towards
the fume hood.

The invention is further related to a flow-regulator
plate to be used in such a ventilation unit.
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Description

[0001] The presentinvention is related to a ventilation
unit and flow-regulator plate in an ventilation unit, accord-
ing to the independent claims.

Background

[0002] Lossofenergy,andenergy savings areincreas-
ingly important in building, and disbursements to heating
and/or cooling are often considerable. Thus, it is impor-
tantto avoid uncontrolled airflows, uncontrolled inlets and
outlets of air. While avoiding loss of temperature, the in-
door climate must be ensured, and the air should be re-
placed regularly. This often involves a balanced ventila-
tion system, whereby a given amount of air are let in and
out of the building, often through a heat exchanger.
[0003] Further, there is a need for replacement of air
and ventilation during cooking, wherein it is desirable to
work under a suction fan, such that the smell from cooking
is removed from the building, rather than being spread
throughout the building. This is especially important in
buildings having several residences, such as a block.
This is solved by using a ventilation unit such as a kitchen
hood, arranged at the site of cooking, in such a way that
smell from food and smoke/fume are removed before it
is spread into the room.

[0004] There are several types of ventilation units, for
instance free-hanging which filters and circulates the air
back to the room, free-hanging ventilation units which
draw the air out of the building and integrated ventilation
units being connected to a ventilation system for the
building. Free-standing ventilation units are often provid-
ed with a separate motor creating negative pressure and
drawing air out of the room. Integrated ventilation units
rarely has a separate motor, but are often connected to
a centralized motor, wherein the ventilation unit is pro-
vided with a flow-regulator plate which may be regulated
in such a way that balanced airflow is achieved, and in
such away thatall residences of the building are provided
with approximately the same ventilation.

[0005] A ventilation unit further comprises a fume hood
and/or grating/filter at the inlet, and a pipe connected to
the outletor the pipe may be part ofthe ventilation system.
In the following this pipe will be referred to as a suction-
pipe.

[0006] When the ventilation unitis connected to a cen-
tralized ventilation system, it may also be used to ex-
change air when there is no cooking, hereinafter referred
to as base ventilation. The amont of air to be drawn out
must be adjusted carefully according to the ventilation
system in general, to avoid overpressure or underpres-
sure in the building. Further, if there are several residenc-
es in the building, the ventilation system and the ventila-
tion unit must be adjusted to achieve sufficient ventilation
in all residences, independent of distance to the central-
ized motor. This requires that the flow-regulator plate
must be adjustable to give correct counter pressure to
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the ventilation system, and the residences closest to the
the motor must have less opening than the residences
furthest away when the flow-regulator plate is adjusted
to base ventilation. In addition, the flow-regulator plate
must be adjustable in such a way that the ventilation unit
may be used upon cooking in regular way. This is also
known as forced ventilation.

[0007] When the ventilation unit is a part of a the ven-
tilation system and used for base ventilation, it will always
be an opening in the ventilation unit wherein air is drawn
out, and this may cause sound or hum which may be
experienced as troublesome.

[0008] Several flow-regulator plates for such use are
known, such as sliding flow-regulator plates wherein a
flow-regulator plate is slid into the suction pipe, as the
flow-regulator plate covers the whole or parts of the cross
section of the pipe. However, such a solution requires
that the whole flow-regulator plate may be arranged on
the side of the suction pipe, and further, it is a problem
that the distal end of the flow-regulator plate may be vi-
brating when air flows through the pipe. This will create
noise.

[0009] Another type of flow-regulator plate is a single
leaf damper, wherein a flow-regulator plate shaped as
the cross-section of the pipe, is rotated around a radial
axis, and limits thus the cross section of the pipe. It is
also known flow-regulator plates being rotational con-
nected radially in the centre, and which may be folded
such that they only partly limits the cross section. These
are all limiting the cross section of the pipe even when
fully opened, and therefore noise is often created when
air passes by.

[0010] Thus, it is an object of the invention to provide
a flow-regulator plate which may offer a completely
closed or complete open passage into the suction pipe,
as well as it may limit a given part of the cross section of
the pipe. Further, itis an object to provide a flow-regulator
plate and a ventilation system which does not make
sound when air passes through, in such a way that the
room wherein the ventilation unit is arranged, is quiet.

The invention

[0011] The object of the invention is fulfilled with a ven-
tilation unit as stated in the independent claims. Further
advantageous features are stated in the dependent
claims.

[0012] Theinventionisrelatedto aventilation unitcom-
prising a fume hood and a suction pipe. A flow-regulator
plate is arranged to be moved over an opening between
the fume hood and the suction pipe, as a first end of the
flow-regulator plate is er bent at least 90 degrees in re-
lation to the rest of the flow-regulator plate, in a direction
towards the fume hood.

[0013] The invention is further related to a flow-regu-
lator plate to be used in such a ventilation unit.

[0014] The ventilation unit may further comprise a de-
vice to generate an air flow through the fume hood and
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into the suction pipe. The device may be a motor being
arranged in the ventilation unit, or a motor or pump being
a part of the ventilation system, such as in a house or
larger tenement house having several residences.
[0015] The flow-regulator plate regulates the air flow
through the suction pipe, by moving the plate over the
opening and thereby limiting the cross section which may
be used for air flow. The means for generating pressure
in the system will thus not be regulated, and the suction
of other ventilation means will not be considerably influ-
enced.

[0016] By "fume hood" itis in the context of this appli-
cation meant to be an arrangement above a fireplace or
a kitchen stove, wherein smoke, damp and other gases
passes before it is guided into the smoke or suction pipe.
The fume hood often has a tapered cross section wherein
the smaller cross section is facing the suction pipe, and
may for instance be a ventilator hood or a ventilator grid
being installed above the fire place / kitchen stove. The
fume hood may be extractable in order to occupy less
space when the ventilation unit is not in use. The venti-
lation unit may be installed free-hanging from the ceiling
or on a wall, or it may be integrated in a cupboard.
[0017] Aventilation unitaccording to the invention may
further comprise a housing wherein the fume hood and
the suction pipe is fastened, wherein the fume hood is
fastened on one side of the housing, and the suction pipe
is fastened on the opposite side, in such a way that the
flow of air passes through the housing. The housing, the
fume hood and/or the suction pipe may constitute the
outer part of the ventilation unit, or they may be fully or
party surrounded by an outer chassis.

[0018] "Fastened to", in the context of this application,
should include both fastened directly to and fastened by
means of further elements.

[0019] The suction pipe may be arranged to a pipe
socket being fastened or integrated in the housing, or
alternatively the suction pipe itself may be provided with
a flange at the opening, wherein the flange is fastened
on the inside of the housing. In the following we will refer
to "supporting surface" to refer to the flange or the area
on the inside of the housing, around the opening of the
suction pipe. The flow-regulator plate is arranged to be
moved over the opening of the suction pipe and prefer-
ably to be bearing against the supporting surface, atleast
when the flow-regulator plate is moved to cover parts or
the whole of the opening.

[0020] By "bearing against" it should, in the context of
this application, be understood that the flow-regulator
plate may be arranged up to the supporting surface,
and/or in direct contact with the supporting surface, but
it should not be exerted any pressure between the flow-
regulator plate and the supporting surface, and thus the
flow-regulator plate may be moved unhindered. Howev-
er, when the device generates a flow of air through the
suction pipe, reduced pressure will be created on the
upstream side of the flow-regulator plate, and the flow-
regulator plate will be drawn towards the supporting sur-
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face in such a way that a tight connection is created.
[0021] The flow-regulator plate may have the same
cross section as the suction pipe, however, it may be
advantageous if the flow-regulator plate is larger and may
cover the opening of the suction pipe completely, and
further that some margin for correct positioning of the
flow-regulator plate in completely closed position is giv-
en. Further, it may be an advantage that the flow-regu-
lator plate bear against the supporting surface around
the whole opening, and thus prevents air from being
drawn through the ventilation unit. The flow-regulator
plate may also be smaller than the opening of the suction
pipe, but then the suction through the ventilation unit may
not be completely closed by moving the flow-regulator
plate over the opening. This may for instance be an al-
ternative in base ventilation.

[0022] A motor may be arranged to the flow-regulator
plate to move and guide the flow-regulator plate. The
motor may be arranged in direct engagement with the
flow-regulator plate, or by several rotation means. By "di-
rect engagement” it should in this context be understood
that the motor shaft is directly fastened to the flow-regu-
lator plate without any cogwheels/gears/transmission
belts or the similar. By "by several rotation means " it
should in this context be understood that the motor shaft
is connected to the flow-regulator plate via cog-
wheels/gear/transmission belts or the similar.

[0023] When the motor is in direct engagement with
the flow-regulator plate, the motor shaft will be equal to
a rotation axis for the flow-regulator plate, and the motor
will be fastened to a pivot point of the flow-regulator plate.
This will be space saving and may be a good solution
when the space is limited. When the motor is arranged
to the the flow-regulator plate by rotation means, the mo-
tor shaft may be in an angle to the flow-regulator plate
and the movement of the plate, and this makes several
physical arrangements of the motor possible. The motor
may for instance be placed at the outer edge of the flow-
regulator plate in such a way that the flow-regulator plate
is rotated or moved sideways.

[0024] The flow-regulator plate is arranged to be
moved radially over the opening of the suction pipe,
meaning that the flow-regulator plate is arranged in par-
allel with a radial cross section of the suction pipe, and
that the flow-regulator plate is partly or completely re-
moved from the opening of the suction pipe when the
suction is at maximum. The flow-regulator plate may be
moved linearly, or by a rotational movement, over the
opening.

[0025] The flow-regulator plate has a first end which is
arranged to be moved over the opening of the suction
pipe. The first end is bent in a direction away from the
opening of the suction pipe, meaning in a direction to-
wards the fume hood, and may protrude further back-
wards towards the flow-regulator plate. The angle be-
tween the first end and the remaining part of the flow-
regulator plate may be 90 degrees, meaning that the first
end is perpendicular to the remaining part of the flow-
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regulator plate, but is preferably more than 90 degrees
and thus the first end will protrude backwards toward the
flow-regulator plate. The end should be bent or curved
away from the suction pipe in such a way that it does not
prevent the movement of the flow-regulator plate over
the opening of the suction pipe even if it bears against
the the supporting surface of the suction pipe/the hous-
ing.

[0026] The first end of the flow-regulator plate may be
bent about 180 degrees, in such a way that it is folded
backwards until it is parallel with the remaining part of
the flow-regulator plate. In one embodiment, the end is
bent 170 degrees. The distance between the flow-regu-
lator plate and the first end of the flow-regulator plate,
may be about 20-25 mm, that is a diameter of the of the
first end is about 20-25 mm. At a standard suction pipe
having a diameter of about 12,5 cm, an optimal diameter
of the curvature of the first end would be 22 mm.
[0027] The end is preferably curved in an even curve,
and by having such a curved embodiment of the first end,
the flow of air will not pass a sharp/straight edge, and
thus less vibration in the flow-regulator plate will be cre-
ated. Since the end is curved in a direction away from
the opening of the suction pipe, turbulent flow will not be
created inside the suction pipe, and this results in less
noise and sound.

[0028] The flow-regulator plate may have many
shapes, which is convenient regarding the opening of the
suction pipe, the movement of the flow-regulator plate
and the rest of the ventilation unit. The part of the flow-
regulator plate which is not "a first end" is preferably flat.
[0029] A ventilation unitaccording to the invention may
further comprise electronic components, control boxes,
electric converters etc. being arranged to the housing.
Lights, control switches / user panel etc. may be fastened
to the housing or the chassis for easy operation by an
end-user. Further, a ventilation unit preferably comprises
a number of filters for filtering the air drawn through the
ventilation unit, as the filters may be removed from the
ventilation unit for cleaning or to be exchanged. In some
embodiments, a ventilation unit according to the present
invention may further comprise rails for extraction of the
filter and/or the the fume hood when the ventilation unit
is used. The filter and/or rails may preferably be fastened
to the housing.

[0030] The amount of air which may be drawn through
the ventilation unit may be adjusted by regulating how
much of the opening of the suction pipe the the flow-
regulator plate covers. Maximum and minimum opening
may be limited by providing the flow-regulator plate and
support surface with reciprocal knobs, notches, protru-
sions, indents or the similar which mechanically will limit
the movement of the flow-regulator plate. This is partic-
ularly advantageous when the ventilation unit is installed
in a larger system having several residences.

[0031] The motor used to move the flow-regulator
plate, may alternatively or in addition, be adjusted in such
away that it stops at different positions, such as a stepper
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motor. This makes it easy to fine-tune the positions, and
this may be performed remotely without the need of an
operator having access to the ventilation unit. This will
also make it possible for an operator to adjust all the
ventilation units in a system having several residences
from a PC, without access to the residences. This will be
very advantageous at the least at start-up of a new sys-
tem, or after development/ renovation of the system.
[0032] When installing a ventilation unit according to
the present invention, an operator will adjust maximum
and minimum opening in relation to other units in the
system. This may be performed manually by knobs and
mechanical limitations, or by use of an adjustable motor
such as a stepper motor, as mentioned above. The suc-
tion pipe is coupled to a suction system or a suction pipe
in the residence, in such a way that the air is transported
out of the residence. After installation, a user may use
the ventilation unit as usual, by operating the user panel
placed on the outside of the ventilation unit. When the
user adjusts to maximum suction the flow-regulator plate
will be moved to the position giving maximum opening
of the suction pipe, but the suction will not exceed the
maximum allowable in regard to the installation. Corre-
spondingly, when the user turns the ventilation unit off,
it will not be closed completely, but the flow-regulator
plate will be moved to the position giving minimum open-
ing of the suction pipe.

Example

[0033] The invention will in the following be described
with reference to a preferred embodiment shown in the
Figures. The example is not limiting the invention as de-
fined in the accompanying claims, butis given to illustrate
details.

[0034] Embodiments are shown in the following fig-
ures, where

Figure 1 shows a flow-regulator plate being partly
moved over a supporting surface for the suction pipe,
seen from below,

Figure 2 shows the flow-regulator plate in perspec-
tive from below,

Figure 3 shows an alternative embodiment of a flow-
regulator plate being partly moved over a supporting
surface for the suction pipe, seen from below, and
Figure 4 shows parts of the suction pipe and the flow-
regulator plate in Figure 3, seen from the side.

[0035] The different parts are not necessarily to scale
in relation with respect to one another. The same or sim-
ilar parts are given the same reference number in differ-
ent embodiments. "From below" refers to positions when
aventilation unit is installed, meaning the side where the
fume hood will be fastened. The flow of air is indicated
by an arrow in Fig 4.

[0036] Figure 1 and 3 show parts of a ventilation unit,
wherein only a flow-regulator plate 3 and a supporting
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surface 1 at an opening 4 of a suction pipe 2 is shown.
The flow-regulator plate of Figure 1 is designed as a sec-
tor of a circle, being rotational connected at the point
opposite the circular arc, having an axial rotation axis A
at the side of the opening 4 of the suction pipe 2. Figure
1 further shows a motor 5 rotating the flow-regulator plate,
as the motor is in direct engagement with the flow-regu-
lator plate, and rotates it over the opening of the suction
pipe in such a way that the opening is limited.

[0037] The flow-regulator plate of Figure 3 is designed
as a square, being moved linearly over the opening of
the suction pipe. The motor may be connected to the
flow-regulator plate by rotation means such that the mo-
tor shaft is perpendicular to the flow-regulator plate. The
rotation means may for instance be in engagement with
the teeth 7 shown along two sides adjacent to the first
end 6.

[0038] The flow-regulator plate 3 shown in Figure 1
and 3 have a first end 6 being the first end to be moved
over the opening 4 of the suction pipe when the flow-
regulator plate 3 is moved. The first end is curved in an
even curvature away from the opening of the suction pipe,
while the rest of the flow-regulator plate is flat. In the
shown embodiment, the curve is 170 degrees, and thus
the first end is nearly parallel with the remaining parts of
the flow-regulator plate, but in opposite direction. The
distance L between the first end 6 and the remaining part
of the flow-regulator plate, meaning the diameter of the
curvature is preferably 20 mm. The flow-regulator plate
is shown in detail in Figure 2 and 4, respectively.
[0039] Theexampleisgiven fora specificembodiment,
and the invention is not limited to this but includes mod-
ifications and variations within the scope of the claims
stated below.

Claims

1. Ventilation unit comprising a fume hood and a suc-
tion pipe (2), wherein a flow-regulator plate (3) is
arranged in the ventilation unit to be moved over an
opening (4) between the fume hood and the suction
pipe, characterized in that a first end (6) of the flow-
regulator plate (3) is bent at the least 90 degrees in
relation to the remaining parts of the flow-regulator
plate, in a direction towards the fume hood.

2. \Ventilation unit according to claim 1, characterized
in that the first end (6) of the flow-regulator plate is
bent towards the fume hood and further backwards
towards the flow-regulator plate.

3. Ventilation unit according to claim 2, characterized
in that the first end (6) of the flow-regulator plate (3)
is bent about 180 degrees, in such a way that it is
parallel with the flow-regulator plate.

4. Ventilation unit according to any one of claims 2 or
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10.

1.

3, characterized in that the distance (L) between
the flow-regulator plate and the first end of the flow-
regulator plate, is at least 20 mm.

Ventilation unit according to any one of the preceding
claims, characterized in that a motor (5) is arranged
to the flow-regulator plate (3) to generate movement
of the flow-regulator plate in relation to the opening
(4) between the fume hood and the suction pipe.

Ventilation unit according to any one of the preceding
claims, characterized in that the flow-regulator
plate is arranged for radial movement in relation to
the opening of the suction pipe, preferably a linear
or rotation movement.

Ventilation unit according to any one of the preceding
claims, characterized in that a number of knobs are
arranged on the flow-regulator plate and/or an adja-
cent supporting surface, in such a way that the flow-
regulator plate will be stopped at different positions.

Flow-regulator plate for be used in a ventilation unit
comprising a fume hood and a suction pipe, wherein
the flow-regulator plate is arranged in the ventilation
unit to regulate an opening between the fume hood
and the suction pipe characterized in that a first
end (6) of the flow-regulator plate (3) is bent at the
least 90 degrees in relation to the remaining parts of
the flow-regulator plate, in a direction towards the
fume hood when the flow-regulator plate is arranged
in the ventilation unit.

Flow-regulator plate i according to claim 8, charac-
terized in that a part of the flow-regulator plate (3)
being arranged to bear against a supporting surface
(1) around the opening of the suction pipe, is flat.

Flow-regulator plate according to claims 7 or 8, char-
acterized in that the firstend (6) of the flow-regulator
plate is bent at the least 180 degrees in relation to
the remaining part of the flow-regulator plate.

Flow-regulator plate according to any one of the
claims 8-10, characterized in that the first end of
the flow-regulator plate (6) is curved in an even cur-
vature.
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