Office de la Propriete Canadian CA 2665152 C 2014/01/21

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 665 1 52
Findustie Canada Industry Ganada 12 BREVET CANADIEN
CANADIAN PATENT
(13) C
(86) Date de depot PCT/PCT Filing Date: 200//10/25 (51) Cl.Int./Int.Cl. F18D 1/04 (2006.01)
(87) Date publication PCT/PCT Publication Date: 2008/05/02 (72) Inventeurs/Inventors:

- _ POTSCHKA, NIKOLAI, DE;
(45) Date de deélivrance/lssue Date: 2014/01/21 WILLIAMSON. MICHAEL GB

(85) Entree phase nationale/National Entry: 2009/03/27 .
- (73) Proprietaire/Owner:
(86) N° demande PCT/PCT Application No.: EP 200//061473 AIRBUS OPERATIONS GMBH, DE

(87) N° publication PCT/PCT Publication No.: 2008/049885 (74) Agent: BORDEN LADNER GERVAIS LLP

(30) Priorites/Priorities: 2006/10/27 (US60/863,195);
2006/10/27 (DE10 2006 050 869.6)

(54) Titre : DISPOSITIF D'ABSORPTION ACOUSTIQUE POUR CONDUITE D'AIR D'UN AERONEF, NOTAMMENT D'UN SYSTEME
DE CONDITIONNEMENT D'AIR D'UN AERONEF

(54) Title: SONIC ABSORPTION DEVICE FOR AN AIR PIPELINE OF AN AIRCRAFT, IN PARTICULAR OF AN AIR CONDITIONING
SYSTEM OF AN AIRCRAFT

R R oy

(57) Abrege/Abstract:

A sonic absorption device for an air pipeline of an aircraft, which sonic absorption device comprises at least one curved pipe
section (1:1") whose respective Interior wall Iis clad with a sound absorption material (2), wherein within the curved pipe section
(1:1") at least one air guidance means Is arranged for a flow optimisation, wherein for further weight-neutral sound absorption the

alr guidance means arranged within the curved pipe section (1;1") comprises a micropcrforation on at least one side surface (3a;
3b).

e A
oo NN S [ ] [
AN s %as Sy R l'"._.,’.'.
R RN
ST -g;;\-;?:l:
4
3

» . _
‘ l an a dH http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191




woO 2008/049885 A1 I B0 !0 YOO A

CA 02665152 2009-03-27

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [~
International Bureau %

(10) International Publication Number

WO 2008/049885 Al

(51) International Patent Classification: (74) Agent: KOPF, Korbinian; Maiwald Patentanwalts
FI15D 1/04 (2006.01) GmbH, Elisenhof, Elisenstr. 3, 80335 Munich (DE).

(43) International Publication Date
2 May 2008 (02.05.2008)

71) Int tional Apblication Number: (81) Designated States (unless otherwise indicated, for every
D e kind of national protection available): AE, AG, AL, AM,

PCT/EP2007/061473 AT. AU. AZ. BA. BB. BG. BH. BR. BW. BY, BZ. CA. CH.
CN. CO. CR. CU. CZ. DE. DK. DM. DO, DZ. EC. EE. EG.

(22) International Filing Date: 25 October 2007 (25.10.2007) ES. FI. GB. GD. GE. GH. GM. GT, N, HR. HU. ID, 1L,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
(25) Filing Language: English LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
(26) Publication Language: English PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
(30) Priority Data: 7M. ZW.
102006 050869.6 27 October 2006 (27.10.2006) DE . o
60/363.195 27 October 2006 (27.10.2006)  US (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EL, ES, I,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
(72) Inventors; and PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,

(75) Inventors/Applicants (for US only): POTSCHKA, GA, GN, GQ, GW, ML, MR, NE, SN, D, TG).
Nikolai [DE/DE]; Achtern Hoben 14, 21717 Helmste Published:
(DE). WILLIAMSON, Michael [GB/GB]; High Trees, — with international search report
Picton, Yarm Cleveland TS15 OAG (GB). —  with amended claims and statement

(71) Applicant (for all designated States except US): AIRBUS
DEUTSCHLAND GMBH [DE/DE]; Kreetslag 10, 21129
Hamburg (DE).

(54) Title: SONIC ABSORPTION DEVICE FOR AN AIR PIPELINE OF AN AIRCRAFT, IN PARTICULAR OF AN AIR CON-
DITIONING SYSTEM OF AN AIRCRAFT

(57) Abstract: A sonic absorption device for an
air pipeline of an aircraft, which sonic absorption
device comprises at least one curved pipe section
(1;1") whose respective interior wall is clad with a
sound absorption material (2), wherein within the
curved pipe section (1;1") at least one air guidance
means is arranged for a flow optimisation, wherein
for further weight-neutral sound absorption the air
guidance means arranged within the curved pipe
section (1;1") comprises a micropcrioration on at
least one side surface (3a; 3b).

MNaliehe [}
l'n I.‘. ‘.:', 5

L A L A e T S
L-:'l.“:'\:."u."'.'g_"v:". ',"',J I-. ':'R"‘-,". 3 th '-E':"'"f:"lf' ‘J}-"-"'_:’L\".:'.,'.:':ﬂ LI




10

15

20

23

CA 02665152 2013-06-18

_1-

Sonic absorption device for an air pipeline of an aircraft, in particular of an air conditioning

system of an aircraft

Technical Area

The present invention relates to a sonic absorption device for an air pipeline of an aircratt,
which sonic absorption device comprises at least one curved pipe section whose respective
interior, wall 1s clad with sound absorption material, wherein within the curved pipe section at

least one air guidance means is arranged for flow optimisation.

Background of the invention

Air pipelines used 1n aircraft construction are subject to particularly stringent requirements
relating to sound protection and flow dynamics. At the same time, air pipelines in an aircraft
are to be dimensioned such that flow losses are kept to the minimum possible, for example in
order to minimise the energy required for conveying the conditioned air. As a result of the
confined space within an aircraft, air pipelines comprise a substantial number of curved pipe
sections. In these positions preferably dispersion sound absorbers are used, because they are
particularly efficient in these circumstances. Furthermore, the change in direction of the

airtlow results 1n turbulence, which among other things reduces the flow speed of the air.

For the purpose of dispersion sound absorption, usually in particular the curved pipe sections
of the air pipeline comprise or are lined with a sound absorption material. Furthermore, in

particular 1n the case of highly curved pipe sections, turbulence in
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the airstream occurs which has a negative effect on efficiency, with air gudance

means counteracting said turbulence.

However, a combination of air guidance means and sound absorption cladding in a
curved pipe section can have a negative effect on the efficiency of sound absorption.
The reason for this is because, for example, two air baffles, arranged parallel in
relation to each other, as air guidance means within a curved pipe section produce
three separate channel sections which when individually considered, are not fully
clad with sound absorption materials. In particular the middle duct, which is formed
by two air baffles that are arranged at a distance from each other, is unprotected in

this regard.

Attempts have already been made to counteract this problem by using an mncrease I
the bending radius of the curved pipe section so that at the most one air guidance
means within the curved pipe section is required. However, this measure requires
more installation space within an aircrafl, which design space is again at a premium.
Furthermore, attempts have already been made (o design air guidance means in the
form of acoustic separators. An acoustic separator is an acredynamically shaped aly
ouidance means comprising a wing shape, with the interior space of said separator

comprising a filling of a sound absorption material. The connection to the soud

absorption material is established by way of conventional perforations ol an extent of
perforation of approximately 20%. The term "extent of perforation” refers to the area
of the surface that is taken up by perforations. While such an acoustic separator itself
acts as a sonic absorption device, due to the thickness of the acoustic separator, this
75 solution, however, requires a correspondingly large instailation space in the Interior
of the curved pipe section, which in turn increases the drop in pressure in a
disadvantageous manner. FFurthermore, it has been shown that an extent of

perforation exceeding 10% in itself may form a source of sound.
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Description ot the invention

Accordingly, there may be a need to create a sonic absorption device for a curved pipe section
of an air pipeline of an aircraft, which sonic absorption device distinguishes itselt by high

efficiency while at the same time requiring a minimum of installation space.

The need may be met with a sonic absorption device described below.

The 1invention includes the technical teaching that for turther weight-neutral sound absorption
the air guidance means arranged within a curved pipe section comprises a microperforation on

at least one side surface.

The solution according to the invention 1s associated 1n particular with an advantage 1n that,
thanks to the microperforation, only a slight turbulence in the airstream arises when said
airstream moves along the air guidance means so that the air guidance means does not become
a source of noise, or so there 1s no danger of a significant decrease in pressure occurring. In
addition, the aerodynamic behaviour of the microperforated air guidance means according to
the invention 1s similar to that of non-perforated conventional air guidance means. The
solution according to the invention thus combines the acrodynamic advantages of
conventional air guidance means on the one hand, with optimal sound absorption on the other
hand. The coefficient of absorption of the sound absorption solution according to the
invention can be set to the required frequency by changing the size and/or the distance of the
openings of the microperforation. The measure according to the invention of microperforation

of air guidance means has no influence on the weight and design space when compared to

those of conventional solutions.
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The air guidance means can be of various designs. For example, 1t 1s imaginable to
design them in the manner of at least one air baffle or in the manner of an acoustic
separator. In the former case the microperforations extend through the entire
thickness of the air baffle. In the case of an acoustic separator the sheet metal
housing enclosing the central absorption core of said separator comprises
microperforations in the region of the inside or the outside of the acoustic separator.
In the context of this document the term "inside” refers to the mwardly curved
surface of the acoustic separator, whereas the term "outside" refers to the outwardiy

curved surface of the acoustic separator.

According o a further measure improving the invention as far as the acoustic
separator is concerned, it is proposed that inside, which has no microperforation, or
outside. which has no microperforation, of the sheet metal housing comprises a
conventional perforation to an extent of at least 20% perforation. In particular in the
case of farger radii of curvature of the curved pipe sections, with this measure 1t is
possible 1o achieve optimum results with a view to sound absorption and flow
cuidance. Furthermore, trials have shown that the solution according to the invention

is particularly successful in the case of flow speeds exceeding Sm/s.

The microperforation according to the invention is preferably implemented by
individual circular or oval openings with a diameter of less than 1 mm. The
microperforations are thus distinct from conventional perforations whose individual
openings have a diameter of more than 2 mm. Furthermore, with the
microperforation according to the invention an extent of perforation of less than 5%

in relation to the entire surface is achteved.
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Further measures that improve the invention are shown m more detail below,
together with the description of preferred exemplary embodiments of the mvention.

The following are shown:

Figure |1 a lateral view of a curved pipe section with air guidance means in a

first embodiment; ang

Figure 2 a lateral view of a curved pipe section with air guidance means in a

second embodiment.

Detailed Description of Exemplary Embodiments

According to Figure 1, conditioned air flows, in the direction shown by an arrow.
through a curved pipe section 1 of an air pipeline (not further shown) of an aircralt.
The interior wall of the pipe section is lined or clad with a sound absorption malterial
7, which in the embodiment shown is made from plass wool. Within the curved pipe
section | two air baffles 4a and 4b, arranged parallel 1o the airflow, arc mstailed.
Over its entire thickness each of the air baffles 4a and 4b comprises through-

microperforation for the purpose of sound absorption.

According 1o Figure 2, in the interior of an also curved pipe section 17 with a lining
of sound absorption material 2 an acoustic separator > as an air guidance means 18
arranged. The acoustic separator 5, which 1s formed in a wing-like manner,
comprises an inner absorption core 6 made of sound absorption material, wnich
absorption core 6 1s enclosed by a sheet metal housing 7. The sheet metal housing 7
forms the two side surfaces 3a and 3b of the acoustic separator o, which side surfaces
3a and 3b are approximately opposite cach other. In this embodiment the inside of
the acoustic separator comprises a microperforation, whereas the outside 3a

comprises a conventional perforation,
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The invention is not limited to the two preferred exemplary embodiments described
above. Instead. modifications thereof are imaginable which are covered by the scope
of the following claims of the patent. For exampie, 1t is also possible Lo

5 accommodate the acoustic separator and the air balfles together within a curved pipe
section. should this be favoured for acrodynamic or sound-related reasons. The
invention is not sofely applicable to air pipelines of air conditioning systems, but also

to inlet ducts or outlet ducts of turbines or the like.
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L1st of reference numerals

3a
3b
4a
4b

Curved pipe section
Sound absorption material
Side surface

Side surface

Air baftle

Alr baftle

Acoustic separator
Central absorption core

Metal housing

7.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR PRIVILEGE IS CLAIMED
ARE DEFINED AS FOLLOWS: |

1. A sonic absorption device for an air pipeline of an aircraft, which sonic absorption device
comprises at least one curved pipe section whose respective interior wall is clad with a sound
absorption material, wherein within the curved pipe section at least one air guidance is
arranged for flow optimisation, wherein the air guidance is arranged as an acoustic separator
having a sheet metal housing enclosing a central absorption core and comprising an inner side
surface and an outer side surface, wherein the inner side surface and the outer side surface are
perforated, wherein exclusively the perforation of the inner side surface or of the outer side
surface is a microperforation, and wherein a non-microperforated inner side surface or outer
side surface of the sheet metal housing comprises a conventional perforation to an extent of at
least 20% perforation.

2. The sonic absorption device of claim 1, wherein the sound absorption material comprises glass
wool, mineral wool or open-pore foam.

3. The sonic absorption device of claim 1, wherein the microperforation comprises individual
openings with a diameter of less than 1 mm.

4. The sonic absorption device of claim 1, wherein the extent of perforation of the
microperforation is less than 5%.

5. The sonic absorption device of claim 1, wherein the device is adapted for absorbing sounds at
flow speeds through the curved pipe section during normal operation exceeding 5 m/s.

6. A sonic absorption device for use with an air pipeline of an aircraft, the sonic absorption device
COMPrising:

a curved pipe section having an interior wall and a hollow central portion formed by the interior
wall; and

an air guidance mounted within the hollow central portion, the air guidance having a sheet
metal housing enclosing a central absorption core, the sheet metal housing having an inner side
surface and an outer side surface, wherein the inner side surface has a plurality of inner side
perforations and wherein the outer side surface has a plurality of outer side perforations,
wherein each inner side perforation has a first dimension, wherein each outer side perforation
has a second dimension, and wherein the first dimension substantially differs from the second

dimension.

7. The sonic absorption device of claim 6, wherein the first dimension is smaller than the second
dimension.

8. The sonic absorption device of claim 6, wherein the second dimension is smaller than the first
dimension.
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The sonic absorption device of claim 6, wherein the plurality of inner side perforations
comprises microperforations.

The sonic absorption device of claim 9, wherein each microperforation has a diameter of less
than 1 mm.

The sonic absorption device of claim 9, wherein the plurality of outer side perforations
comprises conventional perforations.

The sonic absorption device of claim 6, wherein the plurality of outer side perforations
comprises microperforations.

The sonic absorption device of claim 12, wherein each microperforation has a diameter of less
than 1 mm.

The sonic absorption device of claim 12, wherein the plurality of inner side perforations
comprises conventional perforations.

The sonic absorption device of claim 6, wherein the interior wall of the curved pipe section is
clad with a sound absorption material.

A sonic absorption device for use with an air pipeline of an aircraft that includes a curved pipe
section having an interior wall and a hollow central portion formed by the interior wall, the
sonic absorption device comprising:

an air guidance configured for mounting within the hollow central portion, the air guidance
having a sheet metal housing enclosing a central absorption core, the sheet metal housing
having an inner side surface and an outer side surface, wherein the inner side surface has a
plurality of inner side perforations and wherein the outer side surface has a plurality of outer
side perforations, wherein each inner side perforation has a first dimension, wherein each outer
side perforation has a second dimension, and wherein the first dimension substantially differs

from the second dimension.

The sonic absorption device of claim 16, wherein the first dimension is smaller than the second

dimension.

The sonic absorption device of claim 16, wherein the second dimension is smaller than the first

dimension.

The sonic absorption device of claim 16, wherein the plurality of inner side perforations
comprises microperforations.

The sonic absorption device of claim 16, wherein the plurality of outer side perforations
comprises microperforations.
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