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00000000
Device for disrupting the flow of air which flows below the

chassis of a rail vehicle

The present invention relates to a rail vehicle of the
type comprising at least one cavity which 1s intended to
recelve a support bogle for the rail vehicle, the bogie
being intended to extend substantially transversely in the
cavity.

Rail vehicles are supported by at least two bogies
which are arranged in two cavities which are provided at
each extreme portion of the chassis of the rail vehicle.

Such cavities create disruptions in the flow of air
which flows below the rail vehicle when the vehicle moves,
in particular at high speed. Those disruptions, which occur
when air rushes into the cavities, produce acoustic
disturbances which are irritating for people outside the
raill vehicle. This problem becomes particularly significant
when the rail vehicle 1s moving in an urban environment or
in inhabited zones.

In order to overcome this disadvantage, acoustic
absorption materials are generally provided in the cavities
for receiving the bogies. However, the addition of such
materials does not provide optimum acoustic absorption,
whilst increasing the mass of the rail vehicle in a
significant manner. Those materials are further expensive
and complicate the construction of the chassis by increasing
the number of production steps. Furthermore, various
contaminants, such as dust from brake linings, for example,
are liable to accumulate in the bogle cavity and can, over
time, reduce the efficiency of this type of material.
Finally, the presence of this type of material does not
facilitate maintenance operations for the bogie and the

elements provided in the cavity.
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One of the objects of the invention is to overcome
these drawbacks by providing a rail vehicle of the above-
mentioned type, in which the noise generated by the
disruptions of the flow below the chassis is reduced in an
effective manner without any particular addition of
materials in those cavities.

To that end, the invention relates to a rall vehicle of
the above-mentioned type, in which the chassis comprises at
least one disruption device which modifies the shape of the
cavity or the vicinity of the cavity, the device being
provided in order to meodify the turbulent flows of air which
form in the cavity when the rail vehicle moves.

According to other features of the rail wvehicle:

- the cavity comprises at least an upstream wall and a
downstream wall in the direction of movement of the rail
vehlcle, the walls being substantially vertical and
extending substantially transversely, the bogie being
intended to be provided between the walls, the disruption
device being provided on or beside the upstream wall;

- the disruption device comprises at least one recess
which is formed in the upstream wall, the recess extending
in a substantially longitudinal direction and extending
through the lower edge of the upstream wall;

- the recess extends from a substantially horizontal
lower surface which forms a corner with the lower edge of
the upstream wall, the recess opéning in the upstream wall
in such a manner as to disrupt the continuity of the sharp
edge formed by the corner;

- the recess has a length which is substantially
between 50 mm and 200 mm;

- the recess has a length in the order of 100 mm;

- the device comprises a plurality of recesses which

are distributed in the upstream wall:;
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- the disruption device comprises a rough surface which
is provided on the lower surface of the chassis beside the
upstream wall;

- the disruption device comprises at least one element
which protrudes from the lower surface of the chassis beside
the upstream wall; and

- the disruption device comprises a plurality of
elements which protrude from the lower surface of the
chassis beside the upstream wall in such a manner as to
confer an indentation-like shape on the lower edge of the
upstream wall.

Other features and advantages of the invention will be
appreciated from a reading of the following description
which is given by way of example and with reference to the
appended drawings, in which:

- Figure 1 1s a schematic section of the front of a
rail vehicle according to the invention,

- Figure 2 is a schematic perspective bottom view of a
portion of a cavity for receiving a bogie according to the
invention.

In the description, the terms "“longitudinal”,
"transverse”, "upper”, "lower”, etc., are defined in
relation to the conventional directions of a rail vehicle
which is arranged on rails and the terms "upstream” and
"downstream” are defined in relation to the travel direction
of the rail vehicle.

With reference to Figure 1, there is described a rail
vehicle 1 comprising a chassis 2 which forms the lower
portion of the rail vehicle. The chassis has a substantially
horizontal lower surface 4 which is intended to extend
facing the rails, on which the rail vehicle 1 runs.

The chassis 2 comprises a cavity 6 which is formed
using the lower surface 4, at a longitudinal end portion of
the rail vehicle 1. The cavity 6 allows a bogie 8 which
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supports the chassis 2 to be received. A similar cavity is
also provided at the other longitudinal end portion of the
rail vehicle in order to receive another bogie. For reasons
of simplicity, only one cavity 6 will be described here. One
axle or axles is/are mounted so as to rotate on the bogie 8,
those axles carrying the wheels 10 of the rail vehicle 1, as
illustrated in Figure 1.

The cavity 6 is of substantially parallelepipedal shape
and comprises a lower opening 12 for the passage of the
wheels 10, from which two substantially vertical walls
extend, that 1s to say, an upstream wall 14 and a downstream
wall 16. Two side walls 18 may optionally also be provided,
between the upstream and downstream walls, with a vertical
extent which is variable in accordance with the type of rail
vehicle. Those side walls are commonly referred to as the
"bogie fairing". The upstream wall 14 and downstream wall 16
extend in a substantially transverse direction. The bogie 8
extends parallel with and between those walls. The side
walls 18 extend in a substantially longitudinal direction,
from the upstream wall 14 to the downstream wall 16.

The chassis 2 comprises a disruption device which
modifies the shape of the cavity 6 or the vicinity thereof.
The device 1s provided in order to modify the turbulent
flows of air which form in the cavity 6 when the rail
vehicle moves. An example of such a disruption device which
is illustrated in Figures 1 and 2 will now be described.

The upstream wall 14, that is to say, the wall which is
closest to the front of the rail vehicle, comprises recesses
20 which are distributed along the upstream wall 14. Those
recesses 20 extend in a substantially longitudinal direction
and extend through the lower edge 22 of the upstream wall in
such a manner as to produce discontinuities in the lower
edge 22, as illustrated in Figure 2. The recesses 20 have a

substantially triangular shape in cross-section, as
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illustrated in Figure 1; that is to say that they extend
from the lower surface 4 and open higher in the upstream
wall 14 in such a manner as to disrupt the continuity of the
sharp edge formed by the corner between the lower surface 4
and the lower edge 22 of the upstream wall 14. Therefore,
each recess 20 comprises an oblique wall 24 which extends
from the lower surface 4 to the upstream wall 14. According
to the embodiment illustrated in Figure 2, the disruption
device comprises five recesses 20, each of which has a
length which is generally between 50 and 200 mm. According
to one embodiment, the length is in the order of 100 mm or
more.

Those recesses 20 allow the coherent and powerful
"turbulent discharges” which are formed during the travel of
the rail vehicle 1 to be broken up by disrupting the
continuity of the edge which is formed by the lower edge 22
of the upstream wall. Those turbulent discharges are
generated by the flow of air which flows below the chassis
2, being introduced into the cavity 6 when the rail vehicle
moves, thereby preoducing acoustic disturbances.

According to one embodiment, only the cavity 6 which is
provided at the front end portion of the rail vehicle 1
comprises such a disruption device. According to another
embodiment, the two cavities each comprise such a disruption
device.

According to an embodiment which is not 1llustrated,
the chassis 2 comprises a disruption device in the form of a
very rough material which 1s provided on the lower surface 4
of the chassis beside the upstream wall 14. That material
also produces disruptions in the flow of air which flows
below the chassis, modifying the turbulent discharges in the
cavity 6. Such a rough surface can be used alone or in

combination with the recesses 20 mentioned above.
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According to another embodiment which is not
iillustrated, one or more substantially prismatic elements
protrude from the lower surface 4 in such a manner as to
disruptrthe continuity of the edge which is formed by the
lower edge 22. Those elements are distributed transversely
in a substantially regular manner and have, for example, a
length in the order of 100 mm. Such elements also have the
effect of modifying the turbulent discharges which are
formed in the cavity 6 during the travel of the rail
vehicle. The element(s) confer(s) an indentation-like shape
on the lower edge 22.

The invention described above effectively reduces the
noise generated in the cavity 6 for receiving a bogie by
acting on the flow of air in the cavity during the travel of
the rail vehicle rather than by seeking to absorb the noise
after it has been generated. In this manner, according to
the invention, the source of the original aerodynamic noise
is dispensed with. This invention is particularly
advantageous because it does not require the addition of
acoustic absorption materials to the cavity for receiving
the bogie. In this manner, no addition of mass to the rail
vehicle is necessary in order to reduce effectively the
acoustic disturbances which are brought about by the travel
0of the rail vehicle. Production costs and time are further

reduced.
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1. Rail vehicle comprising a chassis (2) which
comprises at least one cavity (6) which is intended to
receive a support bogie (8) for the rail vehicle (1), the
bogie (8) being intended to extend substantially
transversely in the cavity (6), the chassis (2) comprising
at least one disruption device which is provided in order to
modify the turbulent flows of air which form in the cavity
(6) when the rail vehicle moves, the cavity (6) comprising
at least an upstream wall (14) and a downstream wall (16) in
the direction of movement of the rail vehicle, the walls
(14, 16) being substantially vertical and extending
substantially transversely, the bogie being intended to be
provided between the walls (14, 16), the disruption device
comprising at least one recess (20) which is formed in the
upstream wall (14), the recess (20) extending in a
substantially longitudinal direction and extending through
the lower edge (22) of the upstream wall (14), characterised
in that the recess (20) extends from a substantially
horizontal lower surface (4) which forms a corner with the
lower edge (22) of the upstream wall (14), the recess (20)
opening in the upstream wall (14) in such a manner as to
disrupt the continuity of the sharp edge formed by the
corner.

2. Rail vehicle according to c¢laim 1, characterised in
that the recess (20) has a length which is substantially
between 50 mm and 200 mm.

3. Rail vehicle according to claim 2, characterised in
that the recess (20) has a length in the order of 100 mm.

4. Rail vehicle according to any one of claims 1 to 3,
characterised in that the device comprises a plurality of
recesses (20) which are distributed in the upstream wall
(14).
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5. Rail vehicle according to any one of claims 1 to 4,
characterised in that the disruption device comprises a
rough surface which is provided on the lower surface (4) of
the chassis (2) beside the upstream wall (14).

6. Rail vehicle according to any one of claims 1 to 5,
characterised in that the disruption device comprises at
least one element which protrudes from the lower surface (4)
of the chassis (2) beside the upstream wall (14).

7. Rail vehicle according to claim 6, characterised in
that the disruption device comprises a plurality of elements
which protrude from the lower surface (4) of the chassis (2)
beside the upstream wall (14) in such a manner as to confer
an indentation-like shape on the lower edge (22) of the
upstream wall (14).

1 Abstract

The rail vehicle (1) comprises a chassis {(2) which
comprises at least one cavity (6) which is intended to
receive a support bogie (8) for the rail vehicle (1), the
bogie (8) being intended to extend substantially
transversely in the cavity (6). The chassis comprises at
least one disruption device which modifies the shape of the
cavity (6) or the vicinity of the cavity, the device being
provided in order to modify the turbulent flows of air which

form in the cavity (6) when the rail vehicle moves.

2 Representative Drawing

Fig. 1
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