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€0 (57) Abstract: A [luid distribution system comprised of an inlet duct (1) and two oullet ducts (6 and 7) including deviating means

00

for directing the inlet flow into one the other outlet ducts (6 and 7) composed of a mobile wall (2) svirable for making the flow adhere
to the walls of one duct or the other due to the Coanda effect. In a first position, the mobile wall (2) is incorporated into the side wall

3 (3) of the inlet conduct (1) that extends into one of the two outlet ducts. From this position, the mobile wall (2) can be moved o a
second position where its upstream end protrudes inside the duct (o create a step-like irregularity (4) o the duct’s internal surface.
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“Fluid distribution device having improved deviating
means”,
k%
TEXT OF DESCRIPTION

The present invention refers to fluid distribution
devices of the type having an inlet duct that receives
a fluid, two outlet ducts and deviating means for
distributing the flow passing through the inlet duct
between the two outlet ducts. The field of application
to which the invention refers is generic, both with
reference to the type of fluid (liquid or gaseous) and
with reference to the system in which the distribution
device is installed. Purely by way of example, the
systems for distributing conditioned air in buildings
or motor vehicles can be considered.

The Applicant has already ©proposed an air
distribution device including Coanda-effect deviating
means in Italian patent application TO2001A000223,
filed on 12 March 2001 and still secret at the date of
filing this application. A motor vehicle dashboard
incorporating this device also forms the subject of a
further pending application by the same Applicant.

The object of this invention is that of providing a
device of the initially indicated type equipped with
improved deviating means, which are advantageous from
the viewpoints of simplicity and functionality.

In order to achieve this objective, the object of the
invention is a fluid distribution device of the above-
specified type, characterized by the fact that the said
deviating means include a mobile wall suitable for
controlling the deviation of the flow, which adheres to
the walls due to the Coanda effect, the said wobile

wall being moveable between a first position, in which

JP 2004-521296 A 2004.7.15
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it is incorporated in a side wall of the saild inlet
duct that extends to form a wall of the first of the
said outlet ducts, such that the entire flow is made to
adhere to it due to the Coanda effect, and is thus
directed into the said first outlet duct, and a second
position where the upstream end (with respect to
direction of the flow) of the said mobile wall
protrudes inside the duct to form an irregularity on
the internal surface of the said side wall, provoking
the separation of the flow from the said surface and
its adherence to the second outlet duct, always due to
the Coanda effect, resulting in its conseguent
deviation.

The invention will now be described with reference
to the enclosed drawings, supplied purely by way of a
non-limitative example, where:

- Figures 1 and 2 are schematic views of the
deviating means in accordance with the invention in
their two different operating states, which illustrate
the invention’s principle of operation,

- Figure 3 is schematic view of a distribution
device in accordance with the invention, and

- Figures 4-6 schematically illustrate three
different forms of embodiment of the means of
cdontrolling the mobile wall forming part of the device
in accordance with the invention.

With reference to Figures 1 and 2, the direction of
the flow F of a fluid (liquid or gaseous) arriving from
an inlet duct 1 is controlled to direct the flow F
towards two different outlet ducts (not wvisible in
Figures 1 and 2). For this purpose, the device in
accordance with the invention includes a mobile wall 2
that is incorporated into a side wall 3 that delimits
the inlet duct 1 and which extends to form a side wall

of one of the two outlet ducts.

JP 2004-521296 A 2004.7.15
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The wmobile wall 2 can be moved between a first
position, illustrated in figure 1, in which it is flush
with the wall 3, and a second position (illustrated in
figure 2) where it creates a step-like irregularity 4
on the internmal surface of the wall 3. In the first
position, the output flow from the inlet duct 1 tends
to remain in adherence to the wall 2, following the
curve. In the second operating condition (Figure 2),
the irregularity 4 creates a separation of the flow ¥
from the wall 3 and its deviation, which causes it to
adhere to the opposite wall 5 that runs into the second
outlet duct (not shown in Figures 1 and 2).

By way of example, Figure 3 illustrates a section
of the distribution device including an inlet duct 1
and the two outlet ducts 6 and 7, with the mobile wall
2 consisting of a cut-into portion of the wall 3, which
runs into the side wall 6a of the first outlet duct 6.

Figure 4 illustrates a first example of control
device for the wall 2. In this case, the wall 2 is
composed of an elastic element that tends to remain in
its first operating position, illustrated in Figure 4,
i.e. in the position where the wall 2 is flush with the
wall 3. From this position, the wall 2 can be
elastically deformed in order to create a step 4
following the engagement of a rotating cam 8 controlled
by any type of motorized means. R

Figure 5 illustrates a variant in which the wall 2
is still composed of an elastic element, but which
instead tends to remain in the straight position shown
in Figure 5, where it creates the step-like
irregularity 4 between the wall 3 and the wall 2.
Starting £rom this condition, the wall 2 can be
elastically deformed to bring it into the position
illustrated by the dashed line, flush with the wall 3,
via the traction applied by a shape memorizing wire 9

JP 2004-521296 A 2004.7.15
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that runs between the ends of the wall 2 and engages a
return rcoller 10 of a support 11 with a curved surface
12 against which the wall 2 rests whern in the deformed
condition. The shape memorizing wire 9 is made using
any type of shape memorizing alloy that permits it to
become shorter after the temperature increases beyond a
predetermined transition value. Heating can be achieved
via the Joule effect, by passing an electric current
through the wire.

Figure 6 illustrates a similar solution to that in
Figure 5, but where a thin sheet of a shape-memorizing
alloy is buried inside an elastic wall 2. In the non-
deformed condition (dashed line) the wall forms the
step 4, while when its temperature exceeds a
predetermined threshold value, the sheet deforms until
it reaches the position shown with a continucus line.
Heating is obtained by passing an electric current
through a PTC heatiﬁg element 15.

As already indicated above, the device in
accordance with the invention is of general
applicability. A non-limitative example of application
is that of air distribution systems in buildings or
air-conditioning distribution systems in motor
vehicles.

From the previcus description, it is clearly
evident that in the device described by the invention,
the flow always adheres to one or the other ducts due
to the Coanda effect. The preference of adhering to one
duct rather than the other is controlled by the
position assumed by the meobile wall; in reality, the
mobile wall disturbs the =zone in which a depression
bubble is created when the surface of the duct 6 is
uninterrupted.

Naturally, the principle of the invention being
understood, the constructional details and forms of

JP 2004-521296 A 2004.7.15
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embodiment could be extensively changed with respect to
that described and illustrated by way of example
without leaving the scope of this invention.
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CLAIMS

1. A fluid distribution device, having an inlet
duct (1) that receives a fluid flow, two outlet ducts
(6 and 7) and deviating means (2) for distributing the
flow passing through the inlet duct (1) between the two
outlet ducts (6 and 7), characterized by the fact that
the said deviating wmeans (2) include a wobile wall
suitable for controlling the deviation of the flow,
which adheres to one or the other duct due to the
Coanda effect, the said mobile wall (2) being moveable
between a first position, in which it is incorporated
in the side wall (3) of the said inlet duct (1) that
extends into the first of the said outlet ducts (6),
causing the entire flow to be directed into the said
first outlet duct (6), and a second position, in which
the upstream end (with respect to direction of the
flow) of the said mobile wall (2) protrudes inside the
duct to form an irregularity (4) on the internal
surface of the said side wall (3), provoking the
separation of the flow from the said surface and its
adherence to the second outlet duct (7), resulting in
its deviation.

2. A device according to Claim 1, characterized by
the fact that the said mobile wall (2) forms a step on
the internal surface of the duct when it is in the
aforementioned position.

3. A device according to Claim 1, characterized by
the fact that starting from its said first position,
the said mobile wall (2) is elastically deformable to
the said second position via a means of control (8).

4. A device according to Claim 1, characterized by
the fact that starting from its said second position,
the said mcbile wall (2) is elastically deformable to
the said first position via a means of control {9 and
2).

JP 2004-521296 A 2004.7.15
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5. A device according to Claim 4, characterized by
the fact that the said means of control include a shape
memorizing wire (9), which can be heated by the passage
of an electric current to cause its contraction, the
said wire (9) being connected to the said mobile wall
(2) in a manner to elastically deform it towards its
said first position following contraction of the wire
(9).

6. A device according to Claim 4, characterized by
the fact that the said means of control include a shape
memorizing sheet buried inside the mobile wall (2) and
that it is connected to the terminals (13 and 14) to
pass an electric current through the sheet for the
purposes of heating it via the Joule effect and thus
elastically deforming the wall from its second position
te its first position due to the shape memorizing
effect of the sheet.

7. A device according to Claim 6, characterized by
the fact that one of the said the terminals (13 and 14)
is associated with a PTC element (15) for heating the
shape memorizing sheet.

8. An air distribution system, characterized by
the fact that it incorporates a device in accordance
with one or more of the previous Claims.

9. A motor vehicle incorporating an air
distribution system device in accordance with the
previous Claim.

The whole is substantially as described and
illustrated and for the specified purposes.
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