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(57) A ventilating device (30) comprising means
(35) for generating an air flow in a direction towards an
outlet opening (29), as well as flow deflection means
(73). The flow deflection means are disposed upstream
of the outlet opening (29) and are configured in such
manner as to prevent the occurrence of a flow in a di-
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Ventilating device and ventilating system fitted therewith

rection substantially parallel to the outlet opening (29).
A ventilating system is furthermore provided, which ven-
tilating system comprises one or more ventilating devic-
es (30) arranged to cause air to flow in a space in sub-
stantially virtual ducts (12 - 15) extending substantially
parallel to each other in one direction in said space.
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Description

[0001] The invention relates to a ventilating device
comprising means for generating an air flow in a direc-
tion towards an outlet opening, as well as flow deflection
means.

[0002] A ventilating device of this kind is known per
se from Patent Abstract of Japan, Vol. 013, No 376, 21
August 1989 & JP 01 130099A.

[0003] Such ventilating devices are used in multi-sto-
rey car parks and traffic tunnels, for example. A few ex-
amples of multi-storey car parks fitted with such venti-
lating devices are the car parks "Kelfkensbos" in Ni-
jmegen, the Netherlands, and the car park under the
Museumpleinin Amsterdam, the Netherlands. Said ven-
tilating devices are designed and spatially arranged in
such manner as to cause air to flow in substantially vir-
tual ducts extending substantially parallel to each other
in the longitudinal direction of the space.

[0004] In spaces such as multi-storey car parks, it is
possible, amongst other things, to blow clean air into the
car park through the virtual ducts in a quick and effective
manner by means of said ventilating devices, for exam-
ple in case of a fire in or just beside the virtual duct in
question. In most cases, such fires are accompanied by
a heavy smoke production. In spaces which are not fit-
ted with a ventilating device, said smoke production
makes it impossible to approach the centre of the fire
and localise it. If heavy smoke makes it impossible to
see the centre of the fire, the firefighters cannot be sure
how to proceed. Ifitis impossible to approach the centre
of the fire or, even worse, localise it, it will take longer
before the fire can be effectively fought and the damage
caused both by smoke and by flames will be much great-
er. In a multi-storey car park, for example, damage will
be done to the building as well as to the cars that are
parked therein.

[0005] A well-known system is the so-called pulse
ventilating system that is marketed by PSB B.V. at
Capelle a/d IJssel, the Netherlands. The pulse ventilat-
ing system comprises a number of fans which generate
an air flow in the longitudinal direction of the space. Such
fans are elongated and cylindrical in shape and they
have a diameter of some tens of centimetres and a
length of 1 to 2 metres. One such fan is required for eve-
ry 300-400 m2 of floor area. The installed power is 3.75
W/m?2, to which end 0.25 m of cable for every m2 of floor
area of the car park is required.

[0006] This prior art installation has a few drawbacks.
An important drawback are the cylindrical dimensions
of the fans. In a multi-storey car park, the cylindrical fans
are ceiling-mounted. Because of their cylindrical shape,
having a diameter in the order of 50 cm, the usable
height in the car park is effectively reduced by said di-
mension relative to the ceiling. In a car park in which the
ceiling is disposed 2.60 m above the floor, the maximum
height of vehicles that can use the car park will be limited
to 2.10 m, for example.
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[0007] Other drawbacks are the fact that a relatively
great number of fans and a relatively high installed pow-
er per square metre are required.

[0008] JP 01 130099 also discloses a pulse fan, in
which at least two fans have a common outlet opening.
The outlet opening of the ventilating system disclosed
therein is configured to minimise the efficiency-reducing
side effects of the convergence of the two air flows. The
outlet opening furthermore causes the air flow to be di-
rected slightly downwards, so as to minimise the extent
to which objects are hit by the outflowing air. The thus
configured outlet enhances the efficiency of the two
fans.

[0009] One drawback of said ventilating system com-
prising such an outlet opening is that the presence of
objects, such as directing blades, in the outlet opening
causes the air flow to diverge in a direction perpendic-
ularly to the direction of flow.

[0010] The object of the invention is to provide a ven-
tilating device for a space in a building as described
above, in which the ventilating device can cause air to
flow in the manner as described above in case of a fire,
with less power and less cable work being required
whilst retaining the same efficiency as regards the re-
moval of smoke from the space in case of a fire.
[0011] According to the invention, this objective is ac-
complished in that the flow deflection means are dis-
posed upstream of the outlet opening and are config-
ured in such manner as to prevent the occurrence of a
flow in a direction substantially parallel to the outlet
opening.

[0012] This prevents the presence in the air flow of
flow lines which approach the outlet opening in a direc-
tion parallel to the plane of the outlet opening or at a
very small angle thereto. Such flow lines can lead to
harmful effects, they may for example create swirls at
the edges of the outlet opening, which swirls have a
harmful effect on the effectiveness of the air flow being
delivered via the outlet opening. As a result of the higher
efficiency of the ventilating device according to the in-
vention in comparison with the fans that have been
known so far, it is in essence possible to use less power
per ventilating device and/or to use fewer ventilating de-
vices in a space than with the known ventilating systems
in order to obtain a desired ventilating effect. It will be
understood that this provides advantages as regards
the installation of the system, among which the fact that
less cable work is required.

[0013] Inone embodiment of the invention, the deflec-
tion means are configured so as to deflect the flow in a
direction away from the outlet opening at the location of
the deflection means. Thus, a very effective flow of the
air being blown out by the ventilating device is achieved.
[0014] In one preferred embodiment of the invention,
the outlet opening lies in a plane substantially parallel
to the initial direction of flow; this is the direction in which
the air flow propagates directly after exiting the means
for generating the air flow.
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[0015] Said preferred embodiment may furthermore
be provided with a housing arranged for deflecting the
air flow in such a manner that the air flow exits the outlet
opening as a whole at an angle to the plane of the outlet
opening.

[0016] The configuration of the housing and of the
added deflection means fully or substantially prevents
the occurrence of swirls that can disturb the conver-
gence of the flow after exiting the outlet opening.
[0017] Another preferred embodiment of a ventilating
device according to the invention is characterized in that
the means for generating the air flow comprise a radial
fan.

[0018] The effect that is thus achieved is that the di-
mensions of the ventilating device in a direction perpen-
dicularly to the plane of the outlet opening are quite
small, they will be hardly any larger than the height di-
mensions of the radial fan. Such a ventilating device,
which is capable of generating a sufficiently large air
flow, will have a height of 20 - 35 cm. With such a type
of ventilating device, provided with an outlet opening
which lies in a plane parallel to the initial direction of flow,
it is possible to achieve the same effect as with the
known fans, in particular as regards keeping a large part
of a space clear of smoke in case of a fire, with less
power being required. Furthermore, when such a venti-
lating device is used, the electric power that is required
will only be 1.875W/m2, or even less, whilst the required
amount of cable work will be 0.06 m per m? of floor area
at most. Furthermore, only one fan per 1600 m2 of floor
area will be required.

[0019] In another embodiment, the ventilating device
comprises a laminar flow aligning device, which is dis-
posed downstream of the means for generating the air
flow and upstream of the outlet opening.

[0020] The advantage of the addition to the ventilating
device of such a flow aligning device which, in one em-
bodiment of the invention, has a fine-meshed structure
such as a gauze-like structure or a honeycomb struc-
ture, is that any swirls that have been created in the air
flow upon generation of the initial air flow are eliminated
by said means before the air flow exits the outlet open-
ing. If said means are added at a location downstream
of the place where the flow is deflected, for example, the
flow will as a rule convert into a substantially laminar
flow, which is easier to deflect without causing harmful
effects.

[0021] The invention also relates to a ventilating sys-
tem comprising one or more ventilating devices as de-
scribed in at least one of the preceding claims for caus-
ing air to flow in a space in substantially virtual ducts
extending substantially parallel to each other in one di-
rection in said space, as well as a space, such as a multi-
storey car park, fitted with such a ventilating system.
[0022] The invention will now be explained in more
detail with reference to the accompanying figures and
drawings, in which:
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Figure 1 is a schematic top plan view of a multi-sto-
rey car park fitted with a known ventilating system.
Figure 2 is a schematic top plan view of a multi-sto-
rey car park as shown in Figure 1, which is fitted
with a ventilating system according to the invention.
Figure 3 is a schematic longitudinal sectional view,
along the line lI-1l in Figure 4, of a ventilating device
according to the preferred embodiment of the inven-
tion, which is suspended in a space.

Figure 4 is a schematic cross-sectional view, along
the line llI-11l in Figure 3, of the ventilating device
according to the invention, which is mounted on the
ceiling of a space.

Figure 5 is a schematic longitudinal sectional view
of another preferred embodiment of the ventilating
device according to the invention.

Figure 6 is a schematic longitudinal sectional view
of yet another embodiment of a ventilating device
according to the invention.

Figure 7 is a schematic longitudinal sectional view
of yet another embodiment of a ventilating device
according to the invention.

Figure 8 is a schematic bottom plan view of two ven-
tilating devices as shown in Figure 5, which are ar-
ranged side by side.

Figure 9 is a schematic bottom plan view of two ven-
tilating devices as shown in Figure 7, which are ar-
ranged side by side.

Figure 10 is a schematic longitudinal sectional view
of another embodiment of the ventilating device as
shown in Figure 5, which is fitted with a drivable ro-
tary platform.

[0023] In Figure 1 a top plan view of a parking deck
in a multi-storey car park is shown. The parking take is
indicated by reference numeral 1. The parking deck 1
has a longitudinal direction indicated by a double arrow
L, and a transverse direction indicated by the double ar-
row D. The parking deck 1 is accessible via a semicir-
cular on-ramp 2 and a semicircular off-ramp 3, and the
parking deck 1 can be left by way of a semicircular off-
ramp 4 and a semicircular on-ramp 5. Reference numer-
al 6 indicates an exhaust system which is known per se,
which exhaust system is normally present and which en-
sures that, in normal situations, the parking deck 1 is
sufficiently ventilated and cleared of exhaust gases from
cars with running engines that are present on the park-
ing deck 1. Rectangles, such as the rectangle 7, indicate
parked cars. For easy reference, only a limited number
of rectangles are shown, but it will be understood that a
large number of parking spaces for cars are present be-
tween the rectangle 7 and the rectangle 8.

[0024] The chain-dotted lines 9, 10 and 11 indicate vir-
tual separations between virtual ducts 12, 13, 14 and
15. Said separations and said ducts are called virtual
separations and ducts, because there are no actual
physical partitions. The elongated, cylindrical fans that
are usual in the prior art, such as the fans that are in-
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stalled by the firm of PBS B.V. at Capelle a/d |Jssel, the
Netherlands, are arranged in such a manner, at loca-
tions not shown in Figure 1, that a separate air flow in
the direction indicated by the arrow A can be generated
in each of the virtual ducts when the fans are operative.
It is a known fact that if an air flow in the direction indi-
cated by the arrow A is generated, for example in virtual
duct 14, by the known, cylindrical fans, the larger part
of the air in the virtual duct 14 will be set moving in the
direction indicated by the arrow A due to physical effects
which are known per se, such as the venturi-effect, as
a result of which an air flow, which is fairly narrow by
itself, will drag along a surrounding wider air flow. By
activating fans only in the virtual duct 14, it is ensured
that an air flow will be present practically exclusively in
virtual duct 14, whilst no such air flow will be present in
the adjacent virtual ducts 13 and 15 in that case. In prac-
tice it seems, therefore, that walls are present at the lo-
cation of the chain-dotted lines 9, 10 and 11, which re-
strict an air flow generated in one of the virtual ducts
substantially to the virtual duct in question.

[0025] By way of illustration of the operation of the
known ventilating devices, a car 16 being on fire is
shown in the hatched part of Figure 1. A burning car in
a car park produces a great deal of smoke which hides
the centre of the fire, the burning car, from view after a
short time already, fills the parking deck 1 completely
with very dark smoke, in which visibility is limited to max-
imally a few dozen centimetres, and in which respirators
are required in order to prevent poisoning. Dashed line
17 indicates a dividing line between a space 18, in which
the centre of the fire is not located, and a space 19 in
which the centre of the fire 16 is located. The space 18
must be clear of smoke as much as possible, whilst the
space 19 does not need to be clear of smoke. In such
a case, the centre of the fire 16 can be approached up
to a small distance from the space 18, and the centre of
the fire will be visible from a large distance already. This
enables the firefighters to approach the centre of the fire
16 from the space 18 without any appreciable risk and
extinguish the fire from there. As aresult, the time during
which the fire is burning will be significantly reduced, be-
cause it can be put out at an early stage, so that also
the total amount of smoke can be reduced. Furthermore,
the extent of the damage caused to the building will be
limited in comparison with the situation in which the fire
would burn longer. In addition to that, the risk of cars
parked beside the burning car in the car park being dam-
aged is significantly reduced. As a result of the strong
supply of air in the direction indicated by the arrow A,
the temperature increase caused by the fire 16 will be
significantly smaller, in the space 18 at any rate, than in
the situation in which there would be no supply of air in
the direction indicated by the arrow A. Any intensifica-
tion of the fire at the centre of the fire 16 as a result of
fresh oxygen being supplied is more than compensated
by the speed with which the firefighters are able to see,
approach and extinguish the fire. The quick approach
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by the firefighters is the result both of the good visibility
of the fire from the space 18 and of the relatively low
temperature in the area 18.

[0026] For other locations on the parking deck 1
where a fire breaks out, the course of the line 17 will be
different and different fans will be activated. Car parks
fitted with a fire alarm system and control devices for
various fans of the ventilating devices are known per se,
both from the car parks that have been mentioned by
way of example in the introduction and in dozens of oth-
er car parks all over the world which are fitted with a
system comprising elongated, cylindrical fans having
circular outlet openings installed by PSB B.V. or other
companies.

[0027] Figure 2 shows by way of example the manner
in which a space within a building, such as the parking
deck that is shown in Figure 1, can be fitted with a ven-
tilating system according to the invention, which takes
up less of the available space, especially in vertical di-
rection, and which comprises ventilating devices which
are capable of generating an air flow in the direction in-
dicated by the arrow A in the virtual ducts 12, 13,14 and
15 in a more effective manner. In Figure 2, the dashed
line 20 indicates a line near a ceiling of the parking deck
1 along which outlet openings of the ventilating devices
21, 22, 23, 24, 25 and 26 according to the invention ex-
tend. The ventilating devices 21-26 have an outlet open-
ing configured as an elongated slit which is located ap-
proximately at the level of the line 20 and which extends
substantially parallel to the floor of the parking deck.
[0028] In the embodiment according to Figure 2, the
line 20 extends at an angle f to the longitudinal direction
L. Preferably, but not necessarily, the angle B equals
90°.

[0029] Figures 3 and 4 show by way of example the
manner in which the ventilating device 21 is mounted in
the space formed by the parking deck 1. The parking
deck 1 comprises a floor 27 and a ceiling 28. The ven-
tilating device 21 is mounted on the ceiling 28. The ven-
tilating device 21 is provided with an outlet opening 29,
via which air sucked in by the ventilating device 21 as
indicated by the arrow B is blown out in the direction
indicated by the arrow C. As is known per se from the
known installations comprising elongated, cylindrical
fans having circular outlet openings, the air is blown out
in the direction indicated by the arrow C at an angle o
to the horizontal plane 74 in which the outlet opening 29
lies. In order to obtain a satisfactory operation, the angle
o will range between 2° and 10°. As will be apparent to
those skilled in the art upon studying Figures 3 and 4,
the slit 29 extends substantially parallel to the floor 27,
in a direction substantially perpendicularly to the longi-
tudinal direction L of the parking deck 1.

[0030] The slit 29 provides a directed air flow in one
direction as indicated by the arrow C, which air flow only
fans out to a very limited extent in a direction perpen-
dicularly to the plane of drawing of Figure 3. In fact, the
air flow, which is indicated by the arrow C, forms a rel-
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atively thin but quickly flowing plane in the space be-
tween the floor 27 and the ceiling 28. Air present above
and below the plane of the quick flow and also, up to a
certain distance, to the left and to the right of the air flow
indicated at C, is carried along by the quick flow. In Fig-
ure 4, the air flow according to the arrow C is directed
from the plane of drawing in the direction of the observer,
all this as indicated by the arrows in front elevation C1,
C2 and C3.

[0031] In Figure 5, a preferred embodiment of a ven-
tilating device according to the invention is indicated at
30. The ventilating device 30 comprises a housing 31
having a bottom opening 32 and points of attachment
33 and 34 for mounting the housing 31 on the ceiling 28.
Aradial fan in the form of an impeller wheel 35 is present
in the housing 31. The impeller wheel 35 is rotatable
about an axis of rotation 35a. The impeller wheel 35 can
be rotated via a device 36, which will be described in
more detail with reference to Figure 8. The impeller
wheel 35 is so configured, in a manner which is known
per se, that air is sucked in through the opening 32 in
the direction indicated by the arrow B and supplied to
the space 37 within the housing 31. The housing 31
comprises an outflow end, which is generally indicated
at 38 and which opens into the outlet opening 29. As
already described with reference to Figures 3 and 4, the
outlet opening 29 is elongated in shape and extends in
the longitudinal direction, perpendicularly to the plane
of drawing of Figure 5.

[0032] In accordance with the invention, flow deflec-
tion means 73 in the form of an elevation of approxi-
mately triangular section extending inwards from the
housing 31, which elevation is configured to prevent the
flow of air in a direction substantially parallel to the outlet
opening 29, are arranged upstream of the outlet opening
29. In the illustrated embodiment, the flow deflection
means 73 lie substantially in the plane 74 of the outlet
opening and extend some distance into the air flow with
respect to the plane 74.

[0033] In this embodiment of the invention, the flow
deflection means 73 are so configured that the air flow
is deflected in a direction away from the outlet opening
29 at the location of the flow deflection means 73. In this
way, the presence in the air flow of flow lines approach-
ing the outlet opening 29 parallel to the plane of the out-
let opening or at a very small angle thereto is prevented.
Such flow lines can cause harmful effects, they may for
example cause swirls at the boundary edges of the out-
let opening 29, which swirls have an adverse effect on
the effectiveness of the air flow delivered via the outlet
opening 29. Furthermore it is possible to achieve in this
way that the flow, upon exiting the outlet opening, will
not include any components which propagate at a rela-
tively small angle o (Figure 3), for example an angle of
less than 2°. The arrow C4 indicates the direction of the
air flowing from the outlet opening 29 as a result of the
overpressure in the space 37.

[0034] Tothose skilled in the artit will be apparent that
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the flow deflection means may exhibit various shapes,
they may for example be in the form of an upright edge
or edges or in the form of a blade or blades which, in
accordance with the invention, are located upstream of
the outlet opening 29.

[0035] The outflow end 38 is arranged to deflect the
air flow in such a manner that it will exit the outlet open-
ing 29 as a whole at a desired angle o (Figure 3) to the
plane 74 of the outlet opening 29.

[0036] Furthermore, a laminar flow aligning device 71
is added to the device, which flow aligning device is
present in the flow between the outlet opening 29 and
the means 35 for generating the air flow. Such a laminar
flow aligning device 71, which preferably comprises a
fine-meshed structure (for example gauze-like structure
or a honeycomb structure), functions to suppress swirls
that are produced upon generation of the air flow by the
impeller wheel 35 and to enable a laminar air flow.
[0037] Referringto Figure 8, a bottom plan view of two
ventilating devices 39 and 40 arranged side by side is
shown, which ventilating devices are comparable to the
ventilating device 30 of Figure 5. The ventilating devices
39 and 40 are each provided with an intake opening 41,
42, respectively, which are covered with a stainless steel
protective mesh indicated at 43 and 44, are respectively.
Figure 8 furthermore shows attachment hooks 45, 46,
47 and 48 for attaching the ventilating devices 39 and
40 to the ceiling 28. Each of the ventilating devices 39
and 40 is provided with a slit 49, 50, respectively. Ar-
ranged at the upper side of the ventilating devices 39
and 40, and consequently indicated by a dashed line, is
a motor 51 which drives a driving belt 52. The driving
belt 52 is passed over a pulley 53 of the motor 51, and
also over the pulleys 54 and 55 of the fans of the venti-
lating devices 39 and 40, respectively. Furthermore,
guide wheels 56 and 57 are shown. Referring to Figure
5 again, it will be apparent that numeral 36 indicates the
belt 52 that is passed over the pulley 54. The pulleys 54
and 55 are connected to impeller wheels disposed
thereunder, such as the impeller wheel 35 in Figure 5.
[0038] With reference further to Figure 5, the height h
is about 33 cm, and the depth, i.e. the distance between
points E and F, is 185 cm. The transverse dimension of
the ventilating devices 30, and of the ventilating device
39 and the ventilating device 40, is 115 cm. It is noted
that the dimensions listed above are dimensions used
by way of example, which do no limit the invention in
any way.

[0039] In order to achieve the numbers mentioned in
the introduction of one ventilating device 30 for every
1600 m2 of floor area of the space in which the fan is
present, the fan 30, and also the ventilating devices 39
and 40, must displace an amount of air of at least 6.25
m3/sec at an exit velocity from the slit 29 of at least 25
m/sec, preferably 27 m/sec. To that end, the driving mo-
tor will have a power of 3 kW per ventilating device.
[0040] Vertically disposed directing blades extending
in the longitudinal direction, one of which is indicated at
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58, are arranged between the space 37 and the outlet
opening 29.

[0041] It is noted that the ventilating devices 30, 39
and 40 are not operative during normal use of the space,
such as the parking deck 1. A control device 59, which
is connected to one or more of fire detectors 60, is pro-
vided for controlling the ventilating devices 30, 39 and
40. When a fire detector 60 detects fire or any other sign
of a fire, the fire detector 60 will deliver a signal to the
control device 59 which, in response thereto, will deliver
a control signal to the driving unit of the ventilating de-
vices 30, 39 and 40 to activate said ventilating devices.
All this takes place in a manner which is known per se,
viz. the manner that is known from the control devices
being used for the elongated, cylindrical fans having cir-
cular outlet openings, such as the fans that are used in
the existing car parks as referred to in the introduction,
and consequently they need not be explained in more
detail herein.

[0042] Figure 6 shows an alternative driving arrange-
ment for the ventilating device 30. In the case of Figure
6, the ventilating device 30 is provided with an impeller
wheel 35 having an opening surrounding the axis 61, in
which a motor 62 is present. The motor 62 is fixed to the
housing 31 by means of a plate 63, and it will rotate the
impeller wheel 35 and great speed upon being ener-
gised.

[0043] In the example that is shown in Figure 2, the
length L of the parking deck 1 is so small that the pres-
ence of one or more ventilating devices according to the
invention near one end, near the line 20, will suffice. In
spaces having a greater length L, it is advisable to po-
sition another row of ventilating devices according to the
invention somewhere halfway the length of the space or
at one third or two-thirds of the length thereof. In that
case there may be a fire on either side of the ventilating
device in question, seen in the longitudinal direction.
Figure 7 shows a ventilating device which can be ad-
vantageously arranged at such a position. Such a ven-
tilating device is shown in longitudinal sectional view in
Figure 7. The ventilating device 64 comprises a housing
65 accommodating a central impeller wheel 66, and it is
provided with a first slit 67 and a second slit 68 extending
parallel thereto. Controllable valves 69 and 70 are ar-
ranged in the housing 65. The valves 69 and 70 can
move between the position illustrated in full lines and
the position illustrated in dashed lines in Figure 7. The
valves 69 and 70 are actuated by means of motors (not
shown) which are known per se. Said motors are con-
trolled from the control device 59. In this situation that
is shown in Figure 7, air will flow out from the opening
67 when the ventilating device 64 is operative, whilst the
opening 68 is closed by the valve 70. If an air flow is
required on the other side of the ventilating device 64,
however, which is indicated by the control device 59 in
response to signals from the fire detector 60, the valve
70 will be moved to the position illustrated in dashed
lines, and the valve 69 will likewise be moved to the po-
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sition illustrated in dashed lines. As a result, air can no
longer flow to the outlet opening 67, whereas the flow
of air to the outlet opening 68 is possible.

[0044] Figure 9is a bottom plan view of a dual version
of a ventilating device as indicated at 64 in Figure 7. For
the sake of simplicity and easy reference, the same ref-
erence numerals as in Figure 7 are used in Figure 9,
with this difference that in Figure 9 the indications "-1"
and "-2" are added to the numerals. With regard to those
parts in Figure 9 that are not indicated by reference nu-
merals, reference is made to corresponding, numbered
parts in Figure 8.

[0045] Figure 10 shows the embodiment as shown in
Figure 5, which is mounted on a drivable rotary platform
72. The ventilating device 30 can thus the rotatably
mounted on the ceiling or the roof of a space, as is
shown in Figure 2, and be rotated, if desired, so as to
create an air flow in a specific desired direction in the
space. A drivable rotary platform 72 such as the platform
on which the ventilating device 30 is mounted may be
actuated by an electromagnet (not shown) and be bi-
assed by spring means (not shown).

[0046] In the foregoing, a detailed description of the
use of a ventilating device in a multi-storey car park has
been given. Although this seems to be the most suitable
applications so far, it should be considered that also oth-
er spaces in buildings in which a fire accompanied by
smoke production may break out can be protected in
this manner. In this connection, department stores in
which many people have to leave the department store
in case of a fire may be considered. In such a case it is
important that the smoke production is limited in quan-
tity, time and extent of spreading, and that as much
space remains available for escape as possible. In this
regard, the use of the present invention is of great im-
portance, because not only the space in which the
smoke can spread is limited, but also because the area
which can be used for people to escape and which does
not become inaccessible due to excessive heat is sig-
nificantly enlarged.

[0047] Infact, any large space in which a fire may de-
velop and in which many people or goods may be
present will benefit from the use of the presentinvention.
In this connection, also a rival and departure halls at air-
ports and auction rooms may be considered.

[0048] The great many embodiments and modifica-
tions will be apparent to those skilled in the art after read-
ing the foregoing. All such embodiments and modifica-
tions are considered to fall within the scope of the inven-
tion.

Claims

1. A ventilating device comprising means for generat-
ing an air flow in a direction towards an outlet open-
ing, as well as flow deflection means, character-
ized in that the flow deflection means are disposed
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upstream of the outlet opening and are configured
in such manner as to prevent the occurrence of a
flow in a direction substantially parallel to the outlet
opening.

A ventilating device according to claim 1, charac-
terized in that the deflection means deflect the flow
in a direction away from the outlet opening at the
location of the flow deflection means.

A ventilating device according to any one of the pre-
ceding claims, in which the generated air flow has
substantially an initial direction of flow, character-
ized in that the outlet opening lies in a plane parallel
to said initial direction of flow.

A ventilating device according to claims 2 and 3,
characterized in that said flow deflection means
are substantially arranged in the plane of the outlet
opening.

A ventilating device according to any one of the pre-
ceding claims, comprising a housing extending at
least between the means for generating the air flow
and the outlet opening, characterized in that the
housing is arranged for deflecting the air flow in
such a manner that the air flow exits the outlet open-
ing at an angle to the plane of the outlet opening.

A ventilating device according to claim 5, charac-
terized in that the angle at which the air flow exits
the outlet opening ranges between 2° and 10°.

A ventilating device according to any one of the pre-
ceding claims, characterized in that the means for
generating an air flow comprise a radial fan.

A ventilating device according to any one of the pre-
ceding claims, characterized in that a laminar flow
aligning device has been added to the means for
generating the air flow at a location upstream of the
outlet opening and downstream of the means for
generating the air flow.

A ventilating device according to any one of the pre-
ceding claims, characterized in that a second out-
let opening has been added to the device.

A ventilating device according to claim 9, charac-
terized in that controllable valves have been added
downstream of the means for generating the air
flow, which valves function to close an air connec-
tion between the means for generating the air flow
and at least one of the outlet openings.

A ventilating device according to claim 10, charac-
terized in that a control device is present for actu-
ating the valves.
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A ventilating device according to any one of the pre-
ceding claims, characterized in that fire detection
means have been added to the ventilating device.

A ventilating device according to claims 11 and 12,
characterized in that said fire detection means are
connected to the control device for actuating the
valves.

A ventilating device according to any one of the
claims 12 and 13, characterized in that the control
device is designed to close valves on one side of a
fire upon detection thereof and to open valves on a
side remote from the fire with respect to the means
for generating the air flow.

A ventilating device according to any one of the pre-
ceding claims, characterized in that the air flow ex-
iting the ventilating device through the outlet open-
ing during operation has a velocity of at least 25 m/
sec at a flow rate of at least 6 m3/sec.

A ventilating system comprising one or more venti-
lating devices as defined in at least one of the pre-
ceding claims for causing air to flow in a space in
substantially virtual ducts extending substantially
parallel to each other in one direction in said space.

A ventilating system according to claim 16, charac-
terized in that at least one control device for con-
trolling the valves of the ventilating devices is con-
nected to the ventilating devices.

A ventilating system according to any one of the
claims 16 and 17, characterized in that at least
one fire detection device is connected to said ven-
tilating devices.

A space, such as a multi-storey car park, fitted with
a ventilating system according to any one or more
of the claims 16 - 18.
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