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Description

[0001] It is known in the art of acoustic sensing in duct
active noise control (ANC) systems that the rejection of
pressure fluctuations due to turbulence on the input or
error microphone(s) of the system is critical to its ability
to cancel noise. DE-A-4421803 describes an active noise
cancellation system for a fan. Claim 1 is characterised
over this disclosure. WO 9519075A discloses an active
muffler for a duct. This so-called "flow noise" reduces the
coherence between the sense and error microphones
and the level of coherence is directly related to the achiev-
able level of noise cancellation. For example, in a feed-
forward ANC system, a sense-error microphone coher-
ence level of 0.99 is required to achieve a 20 dB cancel-
lation level and a coherence value of 0.9 reduces the
cancellation level to 10 dB. For the collocated feedback
approach (so-called "TCM", for tight coupled monopole)
the flow noise level on the input microphone limits the
performance of the system because it represents the low-
est sound level which can be achieved by active cancel-
lation if the system worked perfectly. In addition, high-
amplitude low-frequency flow fluctuations sensed by the
microphone cause destructive high amplitude speaker
motions and system instabilities. If sufficient rejection of
turbulence is not possible with a given wind screen or
shield, the only recourse is to move the ANC system away
from the high turbulence region, typically near the fan, to
a more quiescent region. This approach, in effect, in-
creases the overall system length, and/or cross sectional
size of the duct size of the ANC system and limits product
integration since the microphone cannot be located in
the vicinity of the fan discharge. A typical flow shielding
approach used in standard ANC, HVAC applications is
the use of a flush-mounted microphone which is located
under the standard duct liner material. This configuration
offers an inexpensive and effective means to reject the
undesired flow noise. However, under extreme turbu-
lence conditions, such as are encountered near the fan
exit, this approach is insufficient. Thus, inherently this
solution requires a greater system length due to the need
to space the microphone from the fan exit.
[0002] In accordance with the present invention there
is provided a turbulence shield as claimed in claim 1. The
present invention places a microphone in a cavity outside
of the duct liner thereby dramatically improving the per-
formance such that the microphone can be located at the
fan outlet while avoiding turbulence related problems.
Additionally, the microphone can be located in a chamber
which is located in a cavity which is divided into a number
of chambers by one or more porous partitions, at least
one of which contains a microphone.
[0003] It is an object of this invention to permit the lo-
cating of sensor microphones adjacent to areas of ex-
treme turbulence while maintaining high levels of coher-
ence between the input and error microphones.
[0004] It is another object of this invention to provide
a turbulence shield for a microphone.

[0005] It is a further object of this invention to provide
a microphone turbulence shield suitable for locating in
the region of the outlet of a fan. These objects, and others
as will become apparent hereinafter, are accomplished
by the present invention.
[0006] Basically, a sensor microphone is placed in a
cavity outside of the duct liner of a duct of an ANC system.
Baffles of porous material may be provided in the cavity
to reduce internal flow recirculation.

Figure 1 is a schematic representation showing an
ANC system for ducted systems employing an adap-
tive feedforward approach;

Figure 2 is a schematic representation showing an
ANC system for ducted systems employing a collo-
cated feedback approach;

Figure 3 is a sectional view of a first embodiment of
the turbulence shield of the present invention;

Figure 4 is a sectional view taken along line 4-4 of
Figure 3;

Figure 5 is a sectional view of the Figure 3 embodi-
ment rotated 90° with respect to the duct;

Figure 6 is a sectional view of a second embodiment
of the present invention;

Figure 7 is a sectional view of a third embodiment of
the present invention;

Figure 8 is a sectional view of a fourth embodiment
of the present invention;

Figure 9 is a sectional view of a fifth embodiment of
the present invention;

Figure 10 is a graph showing the coherence between
two microphones at the same cross plane with dif-
ferent flow shielding;

Figure 11 is a sectional view corresponding to Figure
5 but with two microphones;

Figure 12 is a sectional view corresponding to Figure
3, but with two microphones;

Figure 13 is a graph showing the coherence between
faced and unfaced duct liner;

Figure 14 is a sectional view of a sixth embodiment
of the present invention; and

Figure 15 is a sectional view taken along lines 15-15
of Figure 14.
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[0007] In Figures 1 and 2, the numeral 10 generally
designates a duct such as that used in the distribution of
conditioned air and is lined with a standard duct liner
material such as one inch thick fiber glass insulation.
Preferably, the duct liner material is porous but resistant
to flow therethrough due to the presence of a facing such
as a covering or coating. One such suitable material is a
plastic coated, mat faced fiber glass mat available from
Manville Fiber Glass Group under the trade name Lina-
coustic. The upstream fan 12 produces noise, primarily
due to aerodynamically-driven noise mechanisms, such
as trailing-edge noise, which propagates down the duct.
An effective means to control the lowest frequencies of
this noise, developed in recent years, is active noise con-
trol, whereby a control speaker 14 is used to create an
opposite-sign pressure disturbance in order to "cancel"
the undesired noise. This cancellation is effected either
by reflecting the sound back toward the source (i.e. a
purely reactive system), absorbing the sound energy by
the control speaker 14, or by a combination of both such
mechanisms. Figures 1 and 2 show the two principal
means to achieve duct ANC (active noise control), adap-
tive feedforward in Figure 1 and collocated feedback in
Figure 2. For the adaptive feedforward approach of Fig-
ure 1, a sense microphone 16 detects the propagating
noise and feeds this signal forward through an adaptive
DSP (digital signal processor) controller 18 which com-
pensates the signal for time delay, attenuation of the
sound amplitude, duct modes, speaker dynamics, etc.
and supplies a signal to the control speaker 14 which
cancels the noise. A downstream error microphone 20
detects the residual noise. The signal from the down-
stream microphone 20 is used to adapt the coefficients
of the DSP 18 in such a manner as to minimize this re-
sidual noise signal at the error microphone 20. The col-
located feedback approach of Figure 2 employs micro-
phone 22 which measures the summed fan noise and
speaker noise, an analog controller 24, and a control
speaker 14. The signal from microphone 22 is input to
the analog controller 24 which continuously adjusts the
output of control speaker 14 to minimize the signal de-
tected by microphone 22. In general, the adaptive feed-
forward approach of Figure 1 allows higher performance
than the feedback approach of Figure 2, but at the ex-
pense of system length and cost.
[0008] For either duct ANC system, it is advantageous
to locate the system as close as possible to the discharge
of the fan, (i.e. minimize length D), the distance between
the discharge of fan 12 and the nearest microphone 16
or 22, in order to minimize space requirements for the
system. However, the turbulence T in the nearfield of the
fan discharge is extreme and prevents fully employing
this strategy. Such turbulence fluctuations may exceed
50% of the average flow speed in the duct 10. The pres-
sure oscillations caused by the turbulent structures im-
pinging on the microphones 16 and 22 generate a "flow
noise" signal that adds with the acoustic pressure oscil-
lations. The flow noise will limit the amount of noise can-

cellation which can be achieved by the ANC system. For
example, if the flow noise is lower than the acoustic noise,
the attenuation will be limited to that fraction of the acous-
tical signal which can be detected above the flow noise
floor. Moreover, if the flow noise is higher than the acous-
tic noise, then the ANC system will broadcast the flow
noise through the control speaker, thereby being a noise
generator rather than a noise attenuator. To increase the
attenuation capability of the ANC system four options
can be considered: (1) move the ANC system down-
stream to a more quiescent flow region, (2) electronically
filter the flow noise from the signal from microphone 16
before it is input into the controller 18, or from microphone
22 before it is input into controller 24, (3) use an array of
sense microphones with appropriate signal conditioning
to electronically separate the flow-induced noise from the
propagating noise in the duct 10, and (4) use a turbulence
suppression shield around microphones 16, 20 and 22
to selectively reduce the strength of the turbulence en-
ergy at the microphone face relative to the strength of
the propagating acoustical noise signal in the duct 10.
Option (4), the use of a turbulence suppression shield
around the sense microphone, is the desired option and
a unique, high performance shielding concept is the sub-
ject of this invention.
[0009] The present invention permits the locating of
microphone 16 in the region of turbulence T, associated
with the discharge of fan 12 as well as providing additional
shielding when used with microphones 20 and 22. Re-
ferring now to Figures 3 and 4 it is evident that cover
member 30 defines three dimensional cavity 32 with an
open side. The cavity is elongated in the direction of flow,
indicated by arrows in Figure 3, and in one embodiment
has the dimensions of twenty inches in length, ten inches
in width and three inches in depth. Another embodiment
is ten inches by five inches by three inches. Cover mem-
ber 30 has a peripheral flange 30-1 to permit securing of
cover 30 to duct 10. Porous material 34 which is normally
of the same material as duct liner 11, and therefore faced
or covered, divides cavity 32 into chamber 32-1 and 32-2.
Accordingly, liner 11 and partition defining porous mate-
rial 34 provide flow attenuation which is enhanced by the
facing or covering. Microphone 16 is illustrated as located
in upstream chamber 32-1 but it may also be located in
chamber 32-2. Opening 10-1 is located in duct 10, at or
near the outlet of fan 12, and is sized to correspond to
the open side of cover 30 and is overlain by duct liner 11
such that only duct liner 11 separates the interior of duct
10 from cavity 32. Cover 30 is secured to the outside of
duct 10 by screws 38, or any other suitable attachment
means. If required, or desired, a gasket or seal may be
located between the flanges of cover 30 and duct 10 since
air leakage may result in flow noise and it is necessary
that the cover is air tight and that it acts to contain the
sound.
[0010] In operation, the fan generated noise readily
passes through duct liner 11 into chambers 32-1 and
32-2 of cavity 32 where it is sensed by microphone 16.
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The duct liner 11 provides a restriction relative to turbu-
lence T flowing into cavity 32. Additionally, porous ma-
terial 34 which partitions cavity 32 into chambers 32-1
and 32-2 attenuates internal flow recirculation between
chambers 32-1 and 32-2. The attenuation of internal flow
recirculation is a result of the relationship of the significant
size of opening 10-1 to average out the noise generated
at the liner by turbulence which also facilitates the pas-
sage of turbulence flow through the duct liner 11 which
overlies opening 10-1. Porous material 34, acting as a
partition, effectively counteracts the effects of the signif-
icant size of opening 10-1 with respect to recirculating
flow within the cavity 32.
[0011] Figure 5 is the same as the device of Figures 3
and 4 except that cover 30 is rotated 90°. The conse-
quence of the repositioning is that cover 30 requires less
length of duct 10 for placement, opening 10-1 extends a
shorter distance in the direction of flow and both cham-
bers 32-1 and 32-2 are in the same position relative to
the length of duct 10. The operation of the device in the
Figure 5 position would be the same as that of Figures
3 and 4.
[0012] In the Figure 6 embodiment, the partition de-
fined by porous material 34, has been replaced with po-
rous material partitions 134-1 and 134-2 so that cavity
32 is divided into chambers 132-1, 132-2 and 132-3 which
are smaller than corresponding chambers 32-1 and 32-2.
Microphone 16 can be satisfactorily located in any one
of chambers 132-1, 132-2 and 132-3 but by locating it in
chamber 132-2 three of the six sides of the chamber
132-2 are made up of porous material whereas only two
of the six sides of the chambers 132-2 and 132-3 are
made up of porous material. The extra side of porous
material in chamber 132-2 provides an extra measure
against recirculating flow effects, as described above, as
does the smaller chamber, as compared to chambers
32-1 and 32-2. Otherwise the operation of the Figure 6
device is the same as that of Figures 3 and 4.
[0013] In the Figure 7 embodiment, duct 10 is unlined
so that opening 10-1 would provide free communication
between the interior of duct 10 and cavity 32. Accordingly,
porous material 111 is located in cover 30 and extends
into cavity 32 so as to close the otherwise open side of
cover 30 and provide a flush surface with the inside of
duct wall 10. Cavity 32 is then divided into chambers
232-1 and 232-2 by porous material 234 which forms a
partition. Rather than locating microphone 16 totally with-
in chamber 232-1, it extends through one side, specifi-
cally the bottom, of cover 30, so as to be flush therewith,
but this is possible in any of the other embodiments of
the present invention as is further extending the micro-
phone into the cavity. Further, it is only necessary that
the microphone be responsive to acoustic pressure in
the cavity 32 and it can be located outside of the cavity
32 but in fluid communication via a tube or the like. Be-
cause the porous material 111 is located within cover 30,
assuming the same dimensions of cover 30, chambers
232-1 and 232-2 will be smaller than chambers 32-1 and

32-2 but otherwise the operations of the Figure 7 device
would be the same as that of Figures 3 and 4. If desired,
porous material 111 in combination with porous material
234 may fill most of cavity 32. This option is enhanced
by the flush placement of microphone 16.
[0014] In the Figure 8 embodiment, porous material
334 is located within cavity 32 parallel to and spaced from
duct liner 11 so as to form a partition in cavity 32 dividing
it into chambers 332-1 and 332-2. Chamber 332-1 and
porous material partition 334 are located between cavity
chamber 332-2 and the interior of duct 10 thereby pro-
viding an extra measure of reducing internal flow recir-
culation relative to chamber 332-2. Accordingly, micro-
phone 16 is preferably located in chamber 332-2. The
operation of the embodiment of Figure 8 is basically the
same as that of the Figure 3 and 4 embodiment.
[0015] In the Figure 9 embodiment, cover 430 is of a
three dimensional parabolic shape in the illustrated sec-
tion. Because of the parabolic shape, the small wave-
length (i.e. wall-generated turbulence) noise reaching
cavity 432 is reflected by the interior surface of cover 430
to the focus of the parabola. This focusing of the small
wavelength turbulent pressure fluctuations allows great-
er averaging thereby minimizing its effects. Larger wave
length sound energy (i.e. fan noise) remains essentially
unaffected by the presence of the reflective surface. Mi-
crophone 16 is located at the focus of the parabola and,
preferably within partition defining insulation material 434
which divides cavity 432 into chambers 432-1 and 432-2.
Although a parabolic shape is specifically illustrated,
there are other shapes such as a portion of a three di-
mensional ellipse that has a focus to which noise would
be reflected. Except for the focusing of the turbulence
noise and the locating of the microphone 16 at the focus,
the Figure 9 embodiment will essentially operate the
same as the Figure 3 and 4 device relative to reducing
internal flow recirculation.
[0016] Figure 10 shows the performance of the flush
mounted and present invention wall cavity turbulence
shield concept of the present invention in terms of the
coherence between two identically shielded micro-
phones at the same cross plane obtained in a twenty five
ton vertical packaged air conditioner, VPAC, unit just
downstream of the fan discharge and 90° turn (turbulence
levels equal to 25-30% based on bulk averaged velocity).
The addition of the liner dramatically increases the co-
herence above 20Hz, with little effect below 20Hz. The
addition of the cover (20 inches x 10 inches x 3 inches)
is seen to significantly improve the coherence over the
entire band and with three vertically oriented internal baf-
fles or partitions of porous material to attenuate internal
flow recirculation, the coherence is even further im-
proved, particularly at low frequency.
[0017] One or more additional microphones can be
added to the cavity 32 and summed to improve the co-
herent sound energy measured from the fan 12. For ex-
ample, coherent sound energy will increase at a rate of
6 dB for each doubling of the number of microphones/
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sensors whereas incoherent sound, i.e. turbulent noise,
will add as 3 dB for each doubling of the number of mi-
crophones/sensors. The microphones/sensors would be
spaced at a distance greater than the coherent length of
the turbulence. Referring now to Figure 11, it corre-
sponds to Figure 5 except that microphone 16-1 has been
added and is located in cavity 32-2. Because micro-
phones 16 and 16-1 are the same distance from the fan
12, they are directly connected to adder 50. Referring
now to Figure 12, it corresponds to Figure 11 except that
cover 30 is rotated 90° clockwise. This results in micro-
phone 16-1 and chamber 32-2 being downstream of mi-
crophone 16 and chamber 32-1 relative to fan 12. Ac-
cordingly, there is a time delay, ∆τ, between microphones
16 and 16-1 and microphone 16 is connected to adder
50 via time delay 60 whereas microphone 16-1 is con-
nected directly to adder 50.
[0018] As noted above, the duct liner 11 and partitions
34, 134-1, 134-2, 234, 334 and 434 are preferably of the
same material, fiber glass, which is porous, with a facing
or covering which makes it more resistant to flow there-
through. Figure 13 shows the increase in coherence due
to the presence of a facing on the fiber glass.
[0019] Referring now to Figures 14 and 15, the housing
or protrusion 110-1 defining the cavity 532 may be inte-
gral with the duct or fan outlet 110. A major advantage
of this embodiment is the degree of air tightness since
the only opening required in housing 110-1 is for the elec-
trical connection to microphones 16 and 16-1 which are
in chambers 532-1 and 532-2, respectively. Additionally,
the housing 110-1 is of the same material as duct or fan
outlet 110 and will have the same ability to contain the
sound/noise. The embodiment of Figures 14 and 15 di-
rectly corresponds to the embodiment of Figure 12 and,
if rotated 90°, the Figure 11 embodiment, but the embod-
iments of Figures 3-9 could also have their covers integral
with the duct without changing their basic function. Ac-
cordingly, the illustration of modified embodiments of the
Figures 3-9 devices to show covers integral with the duct
or fan outlet is unnecessary as providing no additional
information or teaching.
[0020] Although preferred embodiments of the present
invention have been described and illustrated, other
changes will occur to those skilled in the art. For example,
more chambers may be formed, the chambers may be
of unequal size and/or of different orientations. Also, the
microphones need only be responsive to acoustic pres-
sure in said cavity so that it is not necessary to physically
locate the microphone(s) in the cavity. This will be helpful
where the dimensions of the cavity are small relative to
a microphone and baffling. It is therefore intended that
the scope of the present invention is to be limited only
by the scope of the appended claims.

Claims

1. A duct active noise cancellation system including a

noise producing fan (12) and a fan discharge having
flow turbulence therein, air distributing means includ-
ing said fan discharge and defined at least in part by
a duct (10), having a wall and an interior, and a tur-
bulence shield comprising:

means defining a cavity (32; 432; 532) having
an open end;
said means defining a cavity being located ad-
jacent to said duct so that said open end corre-
sponds to an opening in said wall;
flow attenuation means (11; 111) located be-
tween said interior and said cavity; and
at least one sound sensing means (16; 16-1)
located so as to be responsive to acoustic pres-
sure in said cavity such that said sound sensing
means is separated from said interior by said
flow attenuation means, characterised in that
said cavity is partitioned into a plurality of cham-
bers and in that flow attenuation means com-
prising porous material is used to partition said
cavity into a plurality of chambers.

2. The duct active noise cancellation system of claim
1 wherein said flow attenuation means is the only
physical barrier between said interior and said at
least one sound sensing means.

3. The duct active noise cancellation system of claim
1 wherein said flow attenuation means at least par-
tially fills said cavity.

4. The duct active noise cancellation system of claim
1, 2 or 3 wherein said at least one sound sensing
means is at least partially located in a first one
(332-2) of said plurality of chambers and a second
one (332-1) of said plurality of chambers is located
between said first one of said plurality of chambers
and said interior.

5. The duct active noise cancellation system of claim
1, 2 or 3 wherein said at least one sound sensing
means (16) is located in one of said plurality of cham-
bers.

6. The duct active noise cancellation system of claim
5 further including a second sound sensing means
(16-2) which is at least partially located in a second
one of said plurality of chambers.

7. The duct active noise cancellation system of claim
6 wherein said first one of said plurality of chambers
is located upstream of said second one of said plu-
rality of chambers.

8. The duct active noise cancellation system of claim
1, 2 or 3 wherein said cavity has a three dimensional
parabolic shape flow attenuation means comprising
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porous material is used to partition said cavity into a
plurality of chambers.

9. The duct active noise cancellation system of any pre-
ceding claim wherein said at least one sound sensing
means is located in said flow attenuation means
which partitions said cavity into a plurality of cham-
bers.

10. The duct active noise cancellation system of claim
1 wherein said means defining the cavity comprises
a cover, said cover having a parabolic shape.

11. The duct active noise cancellation system of claim
10 wherein said at least one sound sensing means
is located in said flow attenuation means which par-
titions said cavity into a plurality of chambers

12. The duct active noise cancellation system of claim
1 wherein said means defining the cavity comprises
a cover, said cover and said cavity formed thereby
being shaped so as to reflect sound to a focus.

13. The duct active noise cancellation system of claim
12 wherein said at least one sound sensing means
is located at said focus.

Patentansprüche

1. Aktives Kanal-Geräuschauslöschsystem, aufwei-
send ein Geräusch erzeugendes Gebläse (12) und
einen Gebläseabgabebereich mit Strömungsturbu-
lenz darin, eine Luftverteilereinrichtung aufweisend
den Gebläseabgabebereich und mindestens teilwei-
se definiert durch einen Kanal (10) mit einer Wand
und einem Inneren und einer Turbulenzabschir-
mung, aufweisend:

eine einen Hohlraum (32; 432; 532) definieren-
de Einrichtung mit einem offenen Ende;
wobei die einen Hohlraum definierende Einrich-
tung dem Kanal benachbart angeordnet ist, so
dass das offene Ende zu einer Öffnung in der
Wand korrespondiert;
eine Strömungsabschwächungseinrichtung
(11; 111 die zwischen dem Inneren und dem
Hohlraum angeordnet ist; und
mindestens eine Schallerfassungseinrichtung
(16; 16-1), die derart angeordnet ist, dass sie
auf Schalldruck in dem Hohlraum ansprechend
ist, so dass die Schallerfassungseinrichtung von
dem Inneren durch die Strömungsabschwä-
chungseinrichtung getrennt ist, dadurch ge-
kennzeichnet, dass der Hohlraum in mehrere
Kammern unterteilt ist und dass die Strömungs-
abschwächungseinrichtung, die poröses Mate-
rial aufweist, verwendet wird, um den Hohlraum

in mehrere Kammern zu unterteilen.

2. Aktives Kanal-Geräuschauslöschsystem nach An-
spruch 1, wobei die Strömungsabschwächungsein-
richtung die einzige physikalische Barriere zwischen
dem Inneren und der mindestens einen Schallfas-
sungseinrichtung ist.

3. Aktives Kanal-Geräuschauslöschsystem nach An-
spruch 1, wobei die Strömungsabschwächungsein-
richtung den Hohlraum zumindest teilweise füllt.

4. Aktives Kanal-Geräuschauslöschsystem nach An-
spruch 1, 2 oder 3, wobei die mindestens eine
Schallerfassungseinrichtung zumindestens teilwei-
se in einer ersten (332-2) der mehreren Kammern
angeordnet ist und eine zweite (332-1) der mehreren
Kammern zwischen der einen der mehreren Kam-
mern und dem Inneren angeordnet ist.

5. Aktives Kanal-Geräuschauslöschsystem nach An-
spruch 1, 2 oder 3, wobei die mindestens eine
Schallerfassungseinrichtung (16) in einer der meh-
reren Kammern angeordnet ist.

6. Aktives Kanal-Geräuschauslöschsystem nach An-
spruch 5, ferner aufweisend eine zweite Schallerfas-
sungseinrichtung (16-2), die zumindestens teilweise
in einer zweiten der mehreren Kammern angeordnet
ist.

7. Aktives Kanal-Geräuschauslöschsystem nach An-
spruch 6, wobei die erste der mehreren Kammern
strömungsaufwärts der zweiten der mehreren Kam-
mern angeordnet ist.

8. Aktives Kanal-Geräuschauslöschsystem nach An-
spruch 1, 2 oder 3, wobei der Hohlraum eine dreidi-
mensionale parabolförmige Gestalt hat.

9. Aktives Kanal-Geräuschauslöschsystem nach ei-
nem der vorangehenden Ansprüche, wobei die min-
destens eine Schallerfassungseinrichtung in der
Strömungsabschwächeinrichtung angebracht ist,
welche den Hohlraum in mehrere Kammern unter-
teilt.

10. Aktives Kanal-Geräuschauslöschsystem nach An-
spruch 1, wobei die den Hohlraum definierende Ein-
richtung eine Abdeckung aufweist, wobei die Abdek-
kung eine parabolförmige Gestalt hat.

11. Aktives Kanal-Geräuschauslöschsystem nach An-
spruch 10, wobei die mindestens eine Schallerfas-
sungseinrichtung in der Strömungsabschwächungs-
einrichtung positioniert ist, welche den Hohlraum in
mehrere Kammern unterteilt.

9 10 
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12. Aktives Kanal-Geräuschauslöschsystem nach An-
spruch 1, wobei die den Hohlraum definierende Ein-
richtung eine Abdeckung aufweist, wobei die Abdek-
kung und der dadurch gebildete Hohlraum derart ge-
formt sind, dass sie Schall zu einem Fokus reflektie-
ren.

13. Aktives Kanal-Geräuschauslöschsystem nach An-
spruch 12, wobei mindestens eine Schallerfas-
sungseinrichtung an dem Fokus positioniert.

Revendications

1. Système d’annulation de bruit actif dans un conduit
comportant un ventilateur générateur de bruit (12)
et une évacuation de ventilateur présentant une tur-
bulence d’écoulement à l’intérieur de celle-ci, des
moyens de distribution d’air comportant ladite éva-
cuation de ventilateur et définis au moins en partie
par un conduit (10), présentant une paroi et un inté-
rieur, et un élément de protection contre les turbu-
lences comprenant :

un moyen définissant une cavité (32 ; 432 ; 532)
présentant une extrémité ouverte ;
ledit moyen définissant une cavité étant situé de
manière adjacente audit conduit de sorte que
ladite extrémité ouverte correspond à une
ouverture dans ladite paroi ;
un moyen d’atténuation d’écoulement (11 ; 111)
situé entre ledit intérieur et ladite cavité ; et
au moins un moyen de détection de bruit (16 ;
16-1) placé de manière à être sensible à la pres-
sion acoustique dans ladite cavité de telle sorte
que ledit moyen de détection de bruit est séparé
dudit intérieur par ledit moyen d’atténuation
d’écoulement, caractérisé en ce que
ladite cavité est divisée en une pluralité de
chambres et en ce que le moyen d’atténuation
d’écoulement comprenant un matériau poreux
est utilisé pour diviser ladite cavité en une plu-
ralité de chambres.

2. Système d’annulation de bruit actif dans un conduit
selon la revendication 1 dans lequel ledit moyen d’at-
ténuation d’écoulement est la seule barrière physi-
que entre ledit intérieur et ledit au moins un moyen
de détection de son.

3. Système d’annulation de bruit actif dans un conduit
selon la revendication 1 dans lequel ledit moyen d’at-
ténuation d’écoulement remplit au moins en partie
ladite cavité.

4. Système d’annulation de bruit actif dans un conduit
selon la revendication 1, 2 ou 3, dans lequel ledit au
moins un moyen de détection de son est au moins

en partie situé dans une première (332-2) parmi la-
dite pluralité de chambres et une seconde (332-1)
parmi ladite pluralité de chambres est située entre
ladite première parmi ladite pluralité de chambres et
ledit intérieur.

5. Système d’annulation de bruit actif dans un conduit
selon la revendication 1, 2 ou 3, dans lequel ledit au
moins un moyen de détection de son (16) est situé
dans une parmi ladite pluralité de chambres.

6. Système d’annulation de bruit actif dans un conduit
selon la revendication 5, comportant en outre un se-
cond moyen de détection de son (16-2) qui est au
moins en partie situé dans une seconde parmi ladite
pluralité de chambres.

7. Système d’annulation de bruit actif dans un conduit
selon la revendication 6, dans lequel ladite première
parmi ladite pluralité de chambres est située en
amont de ladite seconde parmi ladite pluralité de
chambres.

8. Système d’annulation de bruit actif dans un conduit
selon la revendication 1, 2 ou 3, dans lequel ladite
cavité présente une forme parabolique tridimension-
nelle.

9. Système d’annulation de bruit actif dans un conduit
selon l’une quelconque des revendications précé-
dentes, dans lequel ledit au moins un moyen de dé-
tection de son est situé dans ledit moyen d’atténua-
tion d’écoulement qui divise ladite cavité en une plu-
ralité de chambres.

10. Système d’annulation de bruit actif dans un conduit
selon la revendication 1, dans lequel ledit moyen dé-
finissant la cavité comprend un couvercle, ledit cou-
vercle présentant une forme parabolique.

11. Système d’annulation de bruit actif dans un conduit
selon la revendication 10, dans lequel ledit au moins
un moyen de détection de son est situé dans ledit
moyen d’atténuation d’écoulement qui divise ladite
cavité en une pluralité de chambres.

12. Système d’annulation de bruit actif dans un conduit
selon la revendication 1, dans lequel ledit moyen dé-
finissant la cavité comprend un couvercle, ledit cou-
vercle et ladite cavité formée de ce fait étant façon-
nés de manière à réfléchir le son vers un foyer.

13. Système d’annulation de bruit actif dans un conduit
selon la revendication 12, dans lequel ledit au moins
un moyen de détection de son est situé au niveau
dudit foyer.
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