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(57) Abrege(suite)/Abstract(continued):

peripheral edge of a main nozzle of the jet engine, wherein the supply path is configured to supply part of compressed air from the
flow path into the chamber (17), and the chamber (17) is configured to inject the compressed air through the plurality of the
microjet nozzles (63) to a jet flow.
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ABSTRACT

A noise reduction system with a chamber includes a chamber (17) which is
provided at a portion of a supply path connecting a flow path in an upstream side of a

combustor in a jet engine to a plurality of microjet nozzles which is provided at an

‘exhaust side peripheral edge of a main nozzle of the jet engine, wherein the supply path is

contigured to supply part of compressed air from the flow path into the chamber (17), and
the chamber (17) is configured to inject the compressed air through the plurality of the

microjet nozzles (63) to a jet flow.
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[Document Name] Specification

[ Title of the Invention] NOISE REDUCTION SYSTEM WITH CHAMBER

[Technical Field]
[0001]

5 The present invention relates to a noise reduction system used for a jet engine of

an aircraft.

10  [Technical Background]
[0002]

A jet engine of an aircraft includes a fan to take air therein, a compressor to take in
and compress part of the air taken by the fan, a combustor to mix compressed air
generated by the compressor with fuel and to combust the mixture, and a turbine to drive

15  the fan and the compressor by using combustion gas from the combustor, which are all

arranged in sequence.

The compressor, combustor and turbine are installed in a main nozzle as a
cylindrical partition, and the fan is placed in the upstream side of the main nozzle. Most
of the air taken by the fan flows through a bypass flow path which is provided between

20  the main nozzle and a casing (an engine nacelle) covering the outer periphery of the main
nozzle. The air (a bypass flow) which has flowed through the bypass flow path is
exhausted so as to surround the outside of a core flow (a jet flow) of the turbine, and thus

joins to the jet flow.

 [0003]

25 The area where the jet flow and the bypass flow join to each other becomes a

noise source, and thus noise occurs. Various arts are disclosed to reduce such noise.
For example, an art is disclosed in which a microjet nozzle is provided at an
exhaust side peripheral edge of the main nozzle, and a microjet is injected from the

microjet nozzle to the confluence of the jet flow and the bypass flow (e.g., refer to
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Non-Patent Document 1).

10004]

The microjet nozzle communicates with a fan section or the compressor in the jet
engine via pipes which are installed in the periphery of the main nozzle. Part of the
compressed air generated by the fan or the compressor is guided through the pipes to the
microjet nozzle, and then the compressed air is microjet-injected from the microjet nozzle.

By this contiguration, the microjet properly mixes the jet flow and the bypass flow, and

the noise can be reduced.

[0005]

In Patent Document 1, a system and a method are disclosed to reduce exhaust
noise of a jet engine nozzle having projections (Chevron). The method disclosed in
Patent Document 1 includes the steps of generating a first flow of gas by a jet engine,
delivering the first flow through a nozzle having a trailing edge perimeter that includes
multiple projections extending in the aft direction, and injecting a second flow of a

pressurized fluid into the first flow proximate to the projections.

[0006]
In Patent Document 2, a device is disclosed to reduce exhaust noise of a jet engine
by using an oscillating jet.
[Documents of the conventional art]
.[Patent Documents]
[0007]

|Patent Document 1] Published Japanese Translation No. 2010-518323 of the PCT

Internattonal Publication

[Patent Document 2] J apanesé Patent Application, First Publication No.

2005-195019

| Non-Patent Documents]

[0008]

|[Non-Patent Document 1] Brenton Greska, other four people, The Effects of

Microjet Injection On an F404 Jet Engine, AIAA2005-3047, 11th AIAA/CEAS
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3

Aeroacoustics Conference (26th AIAA Aeroacoustics Conference), 23-25 May 2005

| Disclosure of the Invention]

|Problems to be Solved by the Invention]
[0009]

However, in the above conventional arts, because the compressed air is guided
from the fan section or the compressor to the microjet nozzle through the pipes, it is
difficult to perform the microjet-injection due to a pressure loss in each of the pipes.
For example, in the above Patent Document 1, a pressure loss occurs because a velocity
difterence is caused by a Chevron Nozzle, and thereby it is difficult to perform the
microjet-tnjection efficiently.

[0010]

In addition, there is a possibility that the pipe guiding the compressed air expands
by heat of the jet engine, the pipe is damaged, and the injection position thereof is
displaced.

Further, fluid noise occurs in response to a cavity flow around the pipe, or

additional noise occurs in connection with vibration of the pipe.

Operations to install the pipes are complicated, and man-hours for assembling are

increased.

Moreover, there is also a possibility that a proper noise reduction effect of the

microjet is not obtained by dispersion of accuracy when the pipes are installed.

[0011]

In Patent Document 2, a channel which guides an oscillating flow so as to flow out
toward engine exhaust gas is configured as a thin pipe. Accordingly, a pressure loss in
the thin channel becomes large, and it is practically difficult to supply sufficient
oscitlating flow to effectively reduce engine exhaust noise. In addition, additional
devices, a flow control valve, a flow stabilizer and the like, have to be attached to the
channel which guides the oscillating flow. Accordingly, the number of components
which compose a system increases, the structure of the system becomes complicated, and

assembling workability deteriorates.
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[0012]

The present invention was conceived in view of the above-described
circumstances, and provides a noise reduction system that can efficiently inject a microjet,
avoid damage of a pipe, and prevent displacement of a placement position thereof.

In addition, the invention provides a noise reduction system that makes it possible

to prevent additional noise in connection with vibration of a pipe, and to improve

assembling workability.

|[Means for Solving the Problem]
[0013]

A noise reduction system with a chamber of the first aspect of the present
invention is characterized by including a chamber which is provided at a portion of a
supply path connecting a flow path in an upstream side of a combustor in a jet engine to a
plurality of microjet nozzles which is provided at an exhaust side peripheral edge of a
main nozzle of the jet engine, wherein the supply path is configured to supply part of
compressed air in the flow path into the chamber, and the chamber is configured to inject

the compressed air through the plurality of the microjet nozzles to a jet flow exhausted

from the main nozzle.

[0014]

By configuring like this, a space from the flow path in the upstream side of the
combustor to the microjet nozzle can be set large.  Accordingly, the pressure loss by
using a conventional pipe can be reduced, the microjet can be injected uniformly in the
circumferential direction thereof by uniformly pressurizing the chamber, and it is possible
to efticiently reduce noise.

In addition, because the chamber is installed instead of the pipe, in response to
removal of the pipe, damage to the pipe by heat of the jet engine can be avoided, and the
displacement of the placement position thereof can be prevented.

Further, because the structure of the chamber is simple, the chamber can be more

easily installed than installing operations of the pipe. Therefore, assembling workability

thereof can be improved.
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[0015]
A noise reduction system with a chamber of the second aspect of the present
invention is characterized in that the chamber is provided on an outer peripheral surface

of the main nozzle in the vicinity of the microjet nozzles.

[0016]

By configuring like this, the exposure of the pipe can be reduced at the outer
peripheral surface of the main nozzle. Accordingly, a cavity flow can be suppressed in
response to removal of the pipe, and additional noise in connection with vibration of the
pipe can be avoided. The nacelle resistance can be reduced, and thereby it is possible to
improve the aerodynamic performance of the jet engine.

[n addition, the distance from the chamber to the tip of the microjet nozzle can be
set short, and thereby the pressure loss of the compressed air can be more reliably

reduced in response to shortening of the distance. Therefore, it is possible to more

efficiently inject the microjet.
[0017]

A noise reduction system with a chamber of the third aspect of the present
invention is characterized in that the chamber includes: an inner peripheral wall which is
configured as a portion of an inner periphery of the main nozzle; and an outer peripheral
wall which is configured as a portion of an outer periphery of the main nozzle, and is
formed so as to cover the inner peripheral wall, and the inner and outer peripheral walls

are configured so that the compressed air is taken in a space formed between the inner

and outer peripheral walls.

[0018]
By configuring like this, the outer surface of the main nozzle can be smoothly
tormed, the cavity flow can be more reliably avoided, and the nacelle resistance can be

more reliably reduced. Accordingly, the occurrence of additional noise can be more

reliably suppressed.
In addition, the structure of the chamber can be further simplified, and an increase

In the size of the main nozzle can be avoided. Moreover, the assembling workability
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thereof can be further improved.

[Effects of the Invention]
[0019]

According to the present invention, a space from the flow path in the upstream
side of the combustor to the microjet nozzle can be set large. Accordingly, the pressure
loss by using a conventional pipe can be reduced, the microjet can be injected uniformly
in the circumferential direction by uniformly pressurizing the chamber, and it is possible
for noise to be efficiently reduced.

In addition, because the chamber is installed instead of the pipe, in response to
removal of the pipe, damage to the pipe by heat of the jet engine can be avoided, and the
displacement of the placement position thereof can be prevented.

Further, because the structure of the chamber is simple, the chamber can be more

easily installed than installing operations of the pipe. Therefore, the assembling
workability thereof can be improved.
[0020]

In addition, the exposure of the pipe can be reduced at the outer peripheral surface
of the main nozzle. Accordingly, the cavity flow can be suppressed in response to
removal of the pipe, and the additional noise in connection with vibration of the pipe can
be avoided. The nacelle resistance can be reduced, and thereby the aerodynamic
performance of the jet engine can be improved.

Further, the distance from the chamber to the tip of the microjet nozzle can be set
short, and thus the pressure loss of the compressed air can be more reliably reduced in

response to shortening of the distance. Therefore, it is possible to inject the microjet

more efficiently.
| Brief description of the drawings]
[0021]
[F IG.; 1] FIG 1 is a schematic cross-sectional drawing showing the outline
structure of a jet engine in an embodiment of the present invention.

[FIG. 2] FIG. 2 is a perspective drawing of a noise reduction system in the
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embodiment of the present invention.

[FIG. 3] FIG. 3 is a cross-sectional drawing along A-A line of FIG. 2.

[FIG. 4] FIG. 4 is an enlarged drawing in B part of FIG. 3.

[FIG. 5] FIG. 5 is an explanatory drawing showing a jet flow and a flow of air in
the embodiment of the present invention.

[F1G. 6] FIG. 6 1s a drawing showing a result of verification of a pressure loss

reduction effect by a chamber which is provided in the noise reduction system of the

present invention.

| Embodiments tfor Implementing the Invention]

[0022]
(A jet engine)

An embodiment of the present invention is explained based on FIGS. 1-5 as
follows.

FIG. 1 1s a schematic cross-sectional drawing showing the outline structure of a jet
engine 100 to which a noise reduction system 1 of the present invention is applied.

As shown 1n FIG. 1, the jet engine 100 includes a cylindrical casing 2, a
cylindrical partition 3 which is inserted in the casing 2 so that a portion of the cylindrical
partition 3 protrudes from an exhaust side peripheral edge (a trailing edge) 2a of the
casing 2, a fan 11a, a compressor 4, a combustor 12, and a turbine 13. The fan 11a, the
compressor 4, the combustor 12, and the turbine 13 are arranged inside the casing 2 in
sequence from an upstream side to a downstream side along a central axis C1. In
addition, the noise reduction system 1 is provided in the exhaust side (the right side in
FIG. 1) of the cylindrical partition 3 in the jet engine 100.

The inside of the cylindrical partition 3 is configured as a flow path 5 through
which a high velocity jet flow X flows. A space between the cylindrical partition 3 and
the casing 2 is configured as a flow path 6 through which a low velocity bypass flow Y

flows.

[0023]
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The casing 2 and the cylindrical partition 3 in the jet engine 100 have the
functions as an engine nacelle forming the external shape of the jet engine 100. The
casing 2 covers a portion of the outer periphery of the cylindrical partition 3.

An opening of the casing 2 in the upstream side functions as an air inlet 2A to take
air A therein.  On the other hand, an opening of the casing 2 in the downstream side
functions as a bypass flow outlet 2B to exhaust the bypass flow Y.

[0024]

The bypass flow Y is air which was not taken in the compressor 4 among the air A
taken in from the air inlet 2A, and is a low velocity fluid which flows between the
cylindrical partition 3 and the casing 2. The jet flow X is a fluid which is exhausted
from the turbine 13 and flows inside the cylindrical partition 3. The jet flow X is a
higher velocity fluid than the bypass flow Y. In the outside of the casing 2, an external
air flow Z flows along an outer peripheral surface of the casing 2. In other words, the
external air flow Z is a low velocity fluid which flows in the outside of the bypass flow Y.
[0025]

The cylindrical partition 3 is placed so as to be slightly displaced toward the

downstream side relative to the casing 2 along the central axis C1. The cylindrical

partition 3 separates the flow path 5 through which the jet flow X flows, from the flow

path 6 through which the bypass flow Y flows.

The fan 1la is installed in the vicinity of the upstream side edge inside the casing

2 and 1n the upstream side of the cylindrical partition 3. The fan 11a takes the air A

therein from the outside.

The compressor 4 is installed in the downstream side of the fan 11a inside the

cylindrical partition 3.  The compressor 4 takes in and compresses part of the air A taken

by the fan 11a.
[0026]

The combustor 12 is installed in the downstream side of the compressor 4 inside
the cylindrical partition 3.  The combustor 12 mixes fuel into the air A compressed by

the compressor 4, combusts the mixture, and exhausts combustion gas.
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The turbine 13 is installed in the downstream side of the combustor 12 inside the
cylindrical partition 3. The turbine 13 drives the fan 11a and the compressor 4 by using
the combustion gas exhausted from the combustor 12.

[0027]

The casing 2 and the cylindrical partition 3 of the jet engine 100 configured like
this are suspended from a wing of an aircraft (not shown), by using a pylon 8 extending
toward the downstream side of the jet flow X and the bypass flow Y.

The pylon 8 includes a projecting portion 8A extending toward the downstream
side of the casing 2, and the projecting portion 8A extends in the orthogonal direction to
the central axis C1 of the casing 2 and the cylindrical partition 3.

The cylindrical partition 3 functions as a main nozzle to exhaust the jet flow X,

and the noise reduction system 1 is provided on the outer periphery of the cylindrical

partition 3.
[0028]
(A noise reduction system)
FIG. 2 1s a perspective drawing of the noise reduction system 1. FIG. 3 is a
cross-sectional drawing along A-A line of FIG. 2.  FIG. 4 is an enlarged drawing in B

part of FIG 3.

As shown in FIGS. 1-4, the noise reduction system 1 includes a chamber 17 which
s provided on the outer periphery of the cylindrical partition 3, and a plurality of microjet
nozzles 63 which is provided in the downstream side (the right side in FIGS. 1, 2) of the
chamber 17 along an exhaust side peripheral edge 3A of the cylindrical partition 3. In
addition, because each of the microjet nozzles 63 have the same shape, in FIG. 2, only

one of the microjet nozzles 63 is illustrated and the illustration of the other microjet

nozzles 63 is omitted.
[0029]
The chamber 17 is formed of stainless steel (e.g., SUS321), inconel alloy or the

like, and includes a cylindrical inner peripheral wall 18 which is configured as a portion

of the inner periphery of the cylindrical partition 3.
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In other words, the inner peripheral wall 18 is formed in a substantially truncated

cone shape when viewed from the side thereof, which is gradually reduced in diameter
toward the exhaust side (the downstream side). The inner diameter of the downstream
side edge of the inner peripheral wall 18 is the same as the outer diameter of the upstream
side edge in the inner peripheral surface of the cylindrical partition 3.

An outer flange 18a is integrally formed at the upstream side peripheral edge of
the inner peripheral wall 18. The outer flange 18a is configured to fix the inner
peripheral wall 18 to the cylindrical partition 3, in which a plurality of bolt-holes (not
shown) is formed so as to be placed in the circumferential direction thereof at regular
intervals.  On the other hand, female screws are formed at the cylindrical partition 3 at
positions corresponding to the bolt-holes.  Bolts (not shown) are threaded into the

female screws from the inner peripheral wall 18 side, and thereby the inner peripheral

wall 18 can be fastened to the cylindrical partition 3.

[0030]

A plurality of air inlets 19 is formed at the outer flange 18a at different positions
from the bolt-holes (not shown) so as to be placed in the circumferential direction at

regular intervals.

The air inlets 19 are connected to the flow path 5 in the upstream side of the

combustor 12 via supply paths 20 which are provided in the cylindrical partition 3. One
end of the supply path 20 is connected to the air inlet 19 of the outer tflange 18a by using
a joint (not shown). Accordingly, part of the air A compressed by a fan section 11 or the

compressor 4 is taken in the chamber 17.  In addition, a valve 21 is provided on a

portion of the supply path 20.

Further, for example, a Teflon (a registered trademark) tube or the like is used for

the supply path 20.

By using the Teflon (a registered trademark) tube, it is possible to avoid damage to

a pipe caused by expansion thereof by heat of the engine, to reduce a pipe friction loss,

and to efficiently inject a microjet.

[0031]
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An outer tlange 62 is integrally formed at the downstream side peripheral edge of
the inner peripheral wall 18. A plurality of through-holes 65 is formed at the outer
flange 62 in the circumferential direction at regular intervals, and each of the microjet
nozzles 63 is inserted into each of the through-holes 65.

[0032]

A cylindrical outer peripheral wall 22 is provided in the outside of the inner
peripheral wall 18, and is formed so as to cover the inner peripheral wall 18 in the range
from the outer flange 18a to the outer flange 62. The outer peripheral wall 22 is formed
in a substantially truncated cone shape when viewed from the side thereof, along the
extending direction of the inner peripheral wall 18. The outer peripheral wall 22 is
configured as a portion of the outer periphery of the cylindrical partition 3. In other
words, the outer diameter of the upstream side edge in the outer peripheral surface of the
outer peripheral wall 22 is the same as the outer diameter of the downstream side edge in
the outer peripheral surface of the cylindrical partition 3 (refer to FIG. 1).

The upstream side peripheral edge of the outer peripheral wall 22 is fixed to the
outer flange 18a of the inner peripheral wall 18 by means of welding or the like. The
downstream side peripheral edge of the outer peripheral wall 22 is fixed to the outer
tlange 62 of the inner peripheral wall 18 by means of welding or the like. Part of the air
A compressed by the fan 11a or the compressor 4 is taken in a space K that is surrounded

by the outer peripheral wall 22 and the inner peripheral wall 18 which are fixed to each

other.
[0033]

The microjet nozzle 63 attached to the outer flange 62 of the inner peripheral wall
18 1s formed by piping. The microjet nozzle 63 is formed of a first pipe 63a and a
second pipe 63b. The first pipe 63a is extended along the outer peripheral surface of the
cylindrical partition 3 and along the axial direction. The second pipe 63b is extended
trom the end of the first pipe 63a along the exhaust side peripheral edge 3A of the

cylindrical partition 3, and is inclined toward the central axis C1.

[0034]
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Sealing properties are secured at the connecting portion between the first pipe 63a

and the outer flange 62 of the chamber 17 by means of welding or the like.
The inclination angle 6 of the second pipe 63b is set to be 30-45 degrees relative

to the central axis C1, and the air A taken in the chamber 17 can be reliably injected to the

Jet flow X exhausted from a jet flow outlet 16A. The exhaust side peripheral edge 3A of

the cylindrical partition 3 is configured so that the second pipe 63b can be disposed at a

desired angle, and is formed so as to be gradually reduced in thickness toward the

downstream side.

[0035]

As minutely shown in FIG. 4, the cvlindrical partition 3 is gradually reduced in
diameter toward the downstream side. The microjet nozzle 63 is provided at the tip of
the cylindrical partition 3, that is, so that the end of the second pipe 63b is placed along
the exhaust side peripheral edge 3A of the cylindrical partition 3. Therefore, an
injection outlet of the microjet nozzle 63 becomes disposed at a throat SP of the
cylindrical partition 3.

[0036]
(Functions)

Functions of the jet engine 100 and the noise reduction system 1 are explained as
follows.

As shown in FIG. 1, when an aircraft takes off, at first, the fan 11a is rotated and

thereby the air A is taken in from the air inlet 2A.  Part of the air A is compressed by the

compressor 4, mixed with fuel at the combustor 12, and combusted therein.
In the turbine 13, a driving force is generated to drive the fan 11a and the
compressor 4 by using the combustion gas which was exhausted from the combustor 12.

Thereafter, the fan 11a is rotated by the driving force generated by the turbine 13, and
thereby the air A is taken in.
[0037]

According to motions like this, the jet flow X flows through the flow path 5 inside

the cylindrical partition 3, and is exhausted from the jet flow outlet 16A. In addition,
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the bypass flow Y flows through the flow path 6 between the cylindrical partition 3 and
the casing 2, and is exhausted from the bypass flow outlet 2B.  As a result, thrust is
obtained and thus the aircraft takes off.

At this time, the valve 21 is opened, and part of the air A which was compressed
by the fan 11a or the compressor 4 is taken in the chamber 17. The air A in the chamber

[7 1s increased to a predetermined pressure, and then the air A is microjet-injected to the

jet flow X through the microjet nozzle 63.
[0038]

FI1G. 5 1s an explanatory drawing showing the jet flow X and the flow of the air A

when microjet-injection is performed.

In FIG. 5, with respect to the jet flow X, the area in the upstream side of the throat
SP has high pressure.  On the other hand, the area in the downstream side of the throat
SP has lower pressure than the upstream side. Therefore, the microjet-injection is
injected to the low pressure area, and thereby a sufficient flow volume can be secured
without excessively increasing the pressure in the chamber 17.  The microjet-injection is
performed from just behind the throat SP toward the downstream side, that is, so that an

acute angle is formed between the injection direction from the throat SP and the axial

direction.
10039]
Because the pressure in the chamber 17 is not excessively increased, the Mach

number in the path is not too high, and the pressure loss of the air A in the supply path 20

can be reduced. Further, a path in which a pressure loss occurs can be mostly limited to

the microjet nozzle 63.

[0040]

In addition, because the chamber 17 is disposed adjacent to the upstream side of
the microjet nozzle 63, the microjet nozzle 63 can be formed so that the length thereof in
the axial direction is as short as possible. Accordingly, the length of the microjet nozzle

63 in which a pressure loss occurs can be set as short as possible, and it is possible to

suppress the pressure loss to the minimum.



10

15

20

25

CA 02779149 2012-04-27

14

[0041]

- With respect to the noise reduction system 1 of the embodiment, FIG. 6 shows a
result of verification of a pressure loss reduction effect by installing the chamber 17 in the
upstream side of the microjet nozzle 63. In the verification result shown in FIG. 6, a

part 1s clipped from the flow path 5 in the upstream side of the combustor 12 through the

chamber 17 to the microjet nozzle 63, and the total pressure loss coefficient (%) in the
axial position thereof is illustrated. In FIG. 6, the horizontal axis shows the axial
position, and the vertical axis shows the total pressure loss coefficient (%).

The verification shown in FIG. 6 in which the following conditions were used was

conducted by numerical analysis of the total pressure loss coefficient in each axial

position thereof.
The nner diameter of the flow path 5:  ®5mm, 32 pipes
The area of the microjet outlet: the inner diameter of the injection
piped3.15 (mm) * sqrt (32 pipes /20 inlets) = ©3.52mm
[0042]
As shown in FIG. 6, the total pressure loss coefficient sharply increases at the
connecting position between the chamber 17 and the microjet nozzle 63, that is, the

position where the axial position is 0.1 (m). This is thought to be caused by the increase

of the total pressure loss because the microjet nozzle 63 is smaller in cross-section than
the chamber 17 having a large cross-section. However, because the microjet nozzle 63
1s small in cross-section, even if the total pressure loss sharply increases as shown in FIG.

6, the increase of the total pressure loss at the microjet nozzle 63 is maintained from

about 10% to about 20%.

If the chamber 17 is not installed as shown by using a broken line in FIG. 6, the
total pressure loss sharply increases from the position where the axial position is 0.18 (m)
as the connecting position between the flow path 5 and the chamber 17, in the same
manner as the increase of the total pressure loss at the position where the axial position is
0.1 (m) shown in FIG. 6. When the total pressure loss increases from the position where

the axial position is 0.18 (m) in the same manner as the position where the axial position
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1s 0.1 (m), it is evident that the total pressure loss at the outlet of the microjet nozzle 63
will be more than 50 (%).
[0043]

As 1s evident from the result shown in FIG. 6, the chamber 17 is an essential
component to practically perform microjet-injection in an engine for an aircraft. The
reason for this is because the total pressure loss can be suppressed in response to the
chamber cubic content by installing the chamber 17.

In the noise reduction system according to the embodiment, by installing the
chamber 17, the loss of an extraction pressure from the engine, the extraction pressure to

inject the microjet, is greatly reduced, and thus a large extraction from the compressor is

unnecessary.

[0044]

Further, when the temperature of each part of the jet engine 100 increases by the
driving thereof, because the chamber 17 is configured to be the space formed by the inner
peripheral wall 18 and the outer peripheral wall 22, unlike conventional pipes, damage to
the path can be avoided even if heat expansion thereof occurs. Therefore,

microjet-injection can be stably performed.
The air A which was microjet-injected comes to the area where the jet flow X and
the bypass flow Y which were exhausted are joined to each other, and thus properly

mixes both. Accordingly, the noise generated by the confluence of the jet flow X and

the bypass flow Y can be reduced.
[0045]

(Effects)
According to the above embodiment, the chamber 17 is provided between the
microjet nozzle 63 and the compressor 4, the air A compressed by the fan 11a or the

compressor 4, that 1s, the compressed air in the flow path 5 in the upstream side of the
combustor 12, is supplied into the chamber 17, and the microjet-injection is performed
from the chamber 17 through the microjet nozzle 63. Accordingly, the pressure loss by

the pipe which has previously occurred can be reduced. Therefore, the microjet can be
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efficiently injected.

In addition, the chamber 17 is installed instead of the pipe, and thus a part of pipes
used tfrom the fan section 11 or the compressor 4 to the microjet nozzle 63 can be
removed. The microjet nozzle 63 or the chamber 17 can suppress the risk of damage
thereot due to heat expansion to a lower level than a conventional pipe, and thereby the
pressure leak due to pipe damage can be avoided. Moreover, by using the chamber 17,

there is no possibility that the path position of the air A is displaced, and thus the

microjet-injection can be stably performed.
[0046]

Further, the chamber 17 is formed by the cylindrical inner peripheral wall 18
which is configured as a portion of the inner periphery of the cylindrical partition 3, and
the outer peripheral wall 22 which is formed so as to cover the inner peripheral wall 18.
Part of the air A which was compressed by the fan 11a or the compressor 4 is taken in the
space K which is surrounded by the inner and outer peripheral walls 18, 22.

Accordingly, the structure of the chamber 17 can be simplified, and an increase in size of
the cylindrical partition 3 can be avoided.

Moreover, by only fastening the outer flange 18a of the inner peripheral wall 18 to
the cylindrical partition 3 by using bolts (not shown), the assembling operations thereof
can be finished. Therefore, the assembling workability can be further improved
compared with installation operations of conventional pipes.

[0047]

In addition, because the outer peripheral wall 22 of the chamber 17 becomes
configured as the periphery of the cylindrical partition 3, pipes and the like are not
exposed to the outside, the cavity flow can be avoided, and additional noise in connection
with the cavity flow can be prevented. Further, nacelle resistance of the jet engine 100
can be reduced, and the aerodynamic performance thereof can be improved.
| Industrial applicability]

[0048]

A noise reduction system with a chamber of the present invention can efficiently



CA 02779149 2012-04-27

17

inject a microjet, avoid damage of a pipe, and prevent displacement of a placement
position thereof.

In addition, a noise reduction system with a chamber of the present invention
makes it possible to avoid additional noise in connection with vibration of a pipe, and to

5>  1mprove assembling workability.

| Description of the Reference Numerals]

[0049]

I Noise reduction system

2 Casing

10 3 Cylindrical partition (main nozzle)
4 Compressor
5 Flow path

12 Combustor
17 Chamber
15 18 [Inner peripheral wall
18a, 62 Outer flange
20  Supply path
22 Outer peripheral wall
63 Microjet nozzle
20  63a First pipe
63b Second pipe
100 Jet engine
A Air
K Space
25 X Jettlow
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A noise reduction system with a chamber comprising:

a chamber which is provided at a portion of a supply path connecting a flow path
in an upstream side of a combustor in a jet engine to a plurality of microjet nozzles which
1s provided at an exhaust side peripheral edge of a main nozzle of the jet engine,

wherein the supply path is configured to supply part of compressed air in the flow
path into the chamber,

the chamber 1s configured to inject the compressed air through the plurality of the
microjet nozzles to a jet flow exhausted from the main nozzle,

the chamber is provided in an approximately cylindrical portion of the main
nozzle, the cylindrical portion being configured to allow the jet flow to flow through an
inside thereof,

the chamber includes:

an inner peripheral wall being part of an inner peripheral surface of the
cylindrical portion facing inward in a radial direction of the cylindrical portion,
and

an outer peripheral wall being part of an outer peripheral surface of the
cylindrical portion facing outward in the radial direction, the outer peripheral wall
being formed so as to cover the inner peripheral wall from an outside thereof in
the radial direction, and
the chamber is configured to allow the compressed air to be taken between the

inner and outer peripheral walls.

2. The noise reduction system with a chamber according to claim 1, wherein

the chamber 1s provided in the vicinity of the microjet nozzles.
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FIG. 5
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FIG. 6
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