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(54) Damper Arrangement

(57) The damper arrangement (10) comprises a first
damping volume (11) with a first entrance portion (12)
connectable to a chamber (13) wherein pressure oscil-
lations to be damped may be generated. The damping

arrangement (10) also has a second damping volume
(15) with a second entrance portion (16). The second
entrance portion (16) is housed within the first entrance
portion (12).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a damper ar-
rangement.
[0002] In particular, the damper arrangement is used
to damp pressure oscillations that are generated during
operation of a gas turbine provided with a lean premixed,
low emission combustion system.

BACKGROUND OF THE INVENTION

[0003] Gas turbines are known to comprise one or
more combustion chambers, wherein a fuel is injected,
mixed to an air flow and combusted, to generate high
pressure flue gases that are expanded in a turbine.
[0004] During operation, pressure oscillations may be
generated that could cause mechanical damages to the
combustion chamber and limit the operating regime.
[0005] For this reason, usually combustion chambers
are provided with damping devices, such as quarter wave
tubes, Helmholtz dampers or acoustic screens, to damp
these pressure oscillations.
[0006] With reference to figure 1, traditional Helmholtz
dampers 1 include a damping volume 2 (i.e. a resonator
volume) and an entrance portion or neck 3 to be con-
nected to a combustion chamber 5, wherein combustion
occurs and pressure oscillations to be damped may be
generated (reference 4 indicates the wall of the combus-
tion chamber 5) .
[0007] The resonance frequency (i.e. the damped fre-
quency) of the Helmholtz damper depends on the geo-
metrical features of the damping volume 2 and entrance
portion 3 (neck) and must correspond to the frequency
of the pressure oscillations generated in the combustion
chamber 5.
[0008] Nevertheless, at the low frequency range the
damping frequency bandwidth of the Helmholtz dampers
1 is very narrow, such that in case one single Helmholtz
damper is used, it could not be able to cover the whole
frequency bandwidth of the pressure oscillations that are
generated in the combustion chamber 5.
[0009] It is clear that in this case some of the pressure
oscillations would not be damped, with a detrimental ef-
fect on the gas turbine structure and operation.
[0010] In order to damp pressure oscillations in a band-
width sufficiently large, typically a number of Helmholtz
dampers 1 are connected to the combustion chamber 5.
[0011] Nevertheless, also in this case problems may
arise.
[0012] In fact, in order to efficiently damp pressure os-
cillations having a fixed frequency, a Helmholtz damper
must be located at the position of the combustion cham-
ber where that pressure oscillations have maximum am-
plitude.
[0013] It is clear that when a combustion chamber has
the pressure oscillations with different frequencies hav-

ing maximum amplitude at the same location or at loca-
tions close to one another, different Helmholtz dampers
having different features should be installed at that loca-
tion.
[0014] Nevertheless, in combustion chambers of gas
turbines the locations where Helmholtz dampers can be
connected are limited and, thus, it is usually not possible
to connect different Helmholtz dampers at the same lo-
cation (for example angularly shifted from one another).
[0015] DE102005062284 discloses a combustion
chamber with a damper arrangement including several
Helmholtz dampers connected in series.
[0016] This arrangement allows different frequencies
to be addressed, but it is very demanding in terms of
space.

SUMMARY OF THE INVENTION

[0017] The technical aim of the present invention
therefore includes providing a damper arrangement ad-
dressing the aforementioned problems of the known art.
[0018] Within the scope of this technical aim, an aspect
of the invention is to provide a damper arrangement,
which is able to damp pressure oscillations having differ-
ent frequencies at the same location.
[0019] Another aspect of the invention is to provide a
damper arrangement, which is quite compact and, in oth-
er words, requires a limited space, in particular when
compared to traditional Helmholtz dampers connected
in series.
[0020] The technical aim, together with these and fur-
ther aspects, are attained according to the invention by
providing a damper arrangement in accordance with the
accompanying claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Further characteristics and advantages of the
invention will be more apparent from the description of a
preferred but non-exclusive embodiment of the damper
arrangement illustrated by way of non-limiting example
in the accompanying drawings, in which:

Figure 1 is a schematic view of a Helmholtz damper
according to the prior art;
Figures 2 and 3 show two different embodiments of
damper arrangements;
Figures 4 shows an entrance portion or neck of a
Helmholtz damper;
Figure 5 shows means to enhance viscous dissipa-
tion included in the embodiment of figure 4;
Figures 6 shows a further entrance portion or neck
of a Helmholtz damper;
Figure 7 shows a cross section of the entrance por-
tion or neck of figure 6;
Figure 8 shows a further different cross section of
an entrance portion or neck; and
Figures 9 and 10 show further different embodiments
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of

the entrance portion or neck.

DETAILED DESCRIPTION OF EMBODIMENTS OF 
THE INVENTION

[0022] The damper arrangement 10 comprises a first
damping volume 11 with a first entrance portion or neck
12 connectable to a chamber 13 wherein pressure oscil-
lations to be damped may be generated.
[0023] Thus, for example, the chamber 13 may be the
combustion chamber of a gas turbine.
[0024] The arrangement 10 has a second damping vol-
ume 15 with a second entrance portion or neck 16.
[0025] The second entrance portion 16 is housed with-
in the first entrance portion 12.
[0026] In particular, the first and the second entrance
portions 12, 16 are defined by a first and a second tubular
part that are preferably coaxial with each other.
[0027] In addition, the mouth 18 of the tubular part de-
fining the second entrance portion 16 is flush with the
mouth 19 of the tubular part defining the first entrance
portion 12 (i.e. they are aligned and in particular the
mouth 18 does not protrudes from the mouth 19).
[0028] As shown in the figures, the second damping
volume 15 is included (i.e. housed) within the first damp-
ing volume 11. Nevertheless in different embodiments it
could also be external or partially external to it; for exam-
ple the wall defining the first damping volume 11 could
have a hole through which the second volume 15, or also
the first entrance portion 16, passes.
[0029] In particular, the first volume 11 and the first
entrance portion 12 define a Helmholtz damper and the
second volume 15 and the second entrance portion 16
also define a Helmholtz damper (embodiment shown in
figure 2).
[0030] Alternatively, the first volume 11 and the first
entrance portion 12 define a Helmholtz damper and the
second volume 15 and the second entrance portion 16
define a quarter wave tube (embodiment shown in figure
3).
[0031] Also further embodiments are possible and, for
example, the first volume 11 and the first entrance portion
12 may define a quarter wave tube and the second vol-
ume 15 and the second entrance portion 16 may also
define a quarter wave tube (embodiment not shown).
[0032] Advantageously the first entrance portion 12
and/or the second entrance portion 16 may be provided
with means 20 to enhance viscous dissipation (in order
to increase damping efficiency).
[0033] In particular, figure 4 shows an entrance portion
16; it is clear that even if this particular example is de-
scribed and shown, also different embodiments are pos-
sible and the means 20 may be provided at the entrance
portion 12 in addition to or instead of the entrance portion
16. Moreover also the entrance portion of a quarter wave
tube (in case it is provided) may be provided with the

means 20.
[0034] Figure 5 shows a first embodiment of the means
20 to enhance viscous dissipation being a perforated
plate. Alternatively, the means 20 may also be a vortex
generator.
[0035] Figures 6 and 7 show a further embodiment in
which the means 20 are arranged to increase the inner
surface of the entrance portion 16; in this case the means
20 may define a cross section such as a star shaped
cross section (eventually by introducing into the entrance
portion 16 a holed cylinder having internal walls with the
required shape, as shown in the enclosed figures 6 and
7).
[0036] Figure 8 shows a further example in which the
means 20 comprise additional plates housed in the en-
trance portion 16.
[0037] Alternatively, means 21 to reduce the flow re-
sistance may also be provided at the entrance portion 16
and/or 12, both in case the damper arrangement com-
prises Helmholtz dampers and/or quarter wave tubes.
[0038] These means 21 could comprise rounded inlet
and/or outlet of the entrance portions (figures 9 and 10).
[0039] This can lead to higher oscillation amplitudes
in the entrance portion and thus an increase of damping
effect.
[0040] In order to cool the components of the damper
arrangement, cooling holes may be provided, to allow
cooling air 23 to enter the first and/or second volume 11
and/or 15.
[0041] The operation of the damper arrangement of
the invention is apparent from that described and illus-
trated and is substantially the following.
[0042] When during gas turbine operation pressure os-
cillations are generated, they cause gas to move in and
out the entrance portions 12 and 16; this makes the pres-
sure oscillations damp.
[0043] Since the entrance portions 12, 16 have the
same or substantially the same location, also pressure
oscillations having different frequencies with peaks at the
same or close locations can be addressed.
[0044] Naturally, the features described may be inde-
pendently provided from one another.
[0045] In practice, the materials used and the dimen-
sions can be chosen at will according to requirements
and to the state of the art.

REFERENCE NUMBERS

[0046]

1 Helmholtz damper

2 damping volume

3 entrance portion or neck

4 wall

3 4 
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5 combustion chamber

10 damp arrangement

11 first volume

12 first entrance or neck

13 chamber

15 second volume

16 second entrance or neck

18 mouth of 16

19 mouth of 12

20 means to enhance viscous dissipation

21 means to reduce the flow resistance

23 cooling air

Claims

1. Damper arrangement (10) comprising a first damp-
ing volume (11) with a first entrance portion (12) con-
nectable to a chamber (13) wherein pressure oscil-
lations to be damped may generate, characterised
by comprising a second damping volume (15) with
a second entrance portion (16), wherein the second
entrance portion (16) is housed within the first en-
trance portion (12).

2. Damper arrangement (10) as claimed in claim 1,
characterised in that the first and the second en-
trance portion (12, 16) are defined respectively by a
first and a second tubular part.

3. Damper arrangement (10) as claimed in claim 2,
characterised in that the tubular part defining the
first entrance portion (12) and the tubular part defin-
ing the second entrance portion (16) are coaxial with
each other.

4. Damper arrangement (10) as claimed in claim 2,
characterised in that the mouth (18) of the tubular
part defining the second entrance portion (16) is flush
with the mouth (19) of the tubular part defining the
first entrance portion (12).

5. Damper arrangement (10) as claimed in claim 1,
characterised in that the second damping volume
(15) is included in the first damping volume (11).

6. Damper arrangement (10) as claimed in claim 1,

characterised in that the first entrance portion (12)
and/or the second entrance portion (16) are provided
with means (20) to enhance viscous dissipation.

7. Damper arrangement (10) as claimed in claim 1,
characterised in that the first entrance portion (12)
and/or the second entrance portion (16) are provided
with means (21) to reduce the flow resistance.

8. Damper arrangement (10) as claimed in claim 1,
characterised in that the first volume (11) and the
first entrance portion (12) define a Helmholtz damp-
er.

9. Damper arrangement (10) as claimed in claim 8,
characterised in that the second volume (15) and
the second entrance portion (16) define a Helmholtz
damper.

10. Damper arrangement (10) as claimed in claim 8,
characterised in that the second volume (15) and
the second entrance portion (16) define a quarter
wave tube.
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