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tion comprises a fuel injector 13 for injecting a fuel F
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takes-in compressed air CA generated in a compressor
and swirl the compressed air CA, in the vicinity of the fuel
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compressed air CA taken-in from the swirler 14, to the
combustion chamber 11; and a heat shield 23 having a
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guide member 34; wherein the cylindrical portion 23b has
a purge hole 40; and air is introduced through the purge
hole 40 and is supplied to a space 39 formed between
the guide member 34 and the cylindrical portion 23b.
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Description
Technical Field

[0001] The present invention relates to a combustor
(hereinafter referred to as a gas turbine combustor) in a
gas turbine or a j et engine for an aircraft.

Background Art

[0002] As this type of gas turbine combustor, an annu-
lar type combustor shown in Fig. 7 is widely used (see
Non-Patent Literature 1). The annular type combustor
includes an annular combustion tube 8 defined by an
annular outer liner 9, an annular inner liner 10, and a
cowling 20 located upstream of the annular outer liner 9
and the annular inner liner 10. The interior of the com-
bustion tube 8 serves as a combustion chamber 11. A
support member 21 constituting a portion of the cowling
20 supports a swirler 14 via a heat shield 23. The heat
shield 23 protects the support member 21 from heat gen-
erated by combustion in the interior of the combustion
chamber 11. The swirler 14 is a device which swirls com-
pressed air CA for combustion and supplies it to the com-
bustion chamber 11, to enable stable combustion. A fuel
injector 13 for injecting a fuel penetrates the cowling 20
through an opening 20a of the cowling 20 and is internally
fitted to the swirler 14.

Citation Lists
Non-Patent Literature

[0003] Non-PatentLiterature 1: "Technologies for High
Performance Turbofan Engine" written by Satoshi
Yashima, Defense Technology Journal, 92.8, Vol. 12,
No. 8 (ISSN 0285-0893), P31-40 Figure 8

Summary of the Invention
Technical Problem

[0004] As shown in Fig. 7, in the above stated gas tur-
bine combustor, there is formed an annular space 39
defined by arear end wall 25 of the swirler 14, acylindrical
portion 23b of the heat shield 23, and a guide member
34.The annular space 39 opens in the combustion cham-
ber 11 at a downstream side. Therefore, in the annular
space 39, an air-fuel mixture M containing a fuelbecomes
stagnant and soot 60 tends to be deposited. If the de-
posited soot 60 is heated by combustion gas, a portion
of the guide member 34 of the swirler 14 or a portion of
the cylindrical portion 23b of the heat shield 23 may be
damaged.

[0005] The presentinvention is directed to solving the
above mentioned problem, and an object of the present
invention is to provide a gas turbine combustor in which
soot is less likely to be deposited therein.

10

15

20

25

30

35

40

45

50

55

Solution to Problem

[0006] To achieve the above object, a gas turbine com-
bustor of the present invention comprises a fuel injector
forinjecting a fuel toward a combustion chamber; a swirl-
er which takes-in compressed air generated in a com-
pressor and swirl the compressed air, in the vicinity of
the fuel injector; a tubular guide member for guiding the
compressed air taken-in from the swirler and an air-fuel
mixture of a fuel injected from the fuel injector, to the
combustion chamber; and a heat shield having a cylin-
drical portion located outward relative to the guide mem-
ber; wherein the cylindrical portion has a purge hole; and
air is introduced through the purge hole and is supplied
to a space formed between the guide member and the
cylindrical portion.

[0007] In accordance with this configuration, since the
air introduced through the purge hole is supplied to the
space between the guide member and the cylindrical por-
tion, the fuel, the air-fuel mixture and the flame, which
are going to enter the space, can be pushed out. This
can effectively prevent soot from being deposited on the
guide member.

[0008] In the present invention, the gas turbine com-
bustor may preferably further comprises a guide section
for guiding the air introduced through the purge hole, to
aregion in an obliquely outward direction toward a down-
stream side. In accordance with this configuration, since
the air flowing into the space between the guide member
and the cylindrical portion is guided by the guide section
in the obliquely outward direction toward the downstream
side, harmful effects which would be caused by the air
flowing axially linearly, can be lessened.

[0009] In the present invention, preferably, the guide
section may be a flare provided at a downstream end of
the guide member and having a diameter increasing to-
ward the downstream side. In accordance with this con-
figuration, the air-fuel mixture having flowed through the
guide member and the air introduced through the purge
hole, flow along the flare. This results in a back-flow zone
having a proper speed component in a center axis por-
tion. Thus, good flame stabilizing performance can be
ensured. In addition, the air introduced through the purge
hole suppresses the air-fuel mixture which has flowed
through the guide member from diffusing radially outward
in the combustor. This can prevent the fuel in the air-fuel
mixture from adhering onto the heat shield and liquid
droplets of the fuel from increasing in size. As a result,
degradation of combustion performance can be sup-
pressed.

[0010] In the present invention, preferably, the air in-
troduced through the purge hole is the compressed air
generated in the compressor. The purge hole preferably
includes 10 to 30 purge holes formed on a circumference
of the cylindrical portion. If the purge holes are less than
ten in number, it is difficult to introduce the compressed
air into the space between the guide member and the
cylindrical portion of the heat shield uniformly in the cir-
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cumferential direction. Therefore, the flow of the com-
pressed air cannot effectively push out the fuel, the air-
fuel mixture, and flame, which are going to enter the
space, into the combustion chamber. If the purge holes
are greater than thirty in number, deposition of the soot
cannot be prevented substantially effectively, but proc-
ess work will increase and cost will increase.

[0011] In the present invention, preferably, the flare is
inclined 40 to 60 degrees with respect to a center axis of
the guide member. If the inclination angle is less than 40
degrees, the swirl flow of the compressed air from the
swirler cannot be expanded radially sufficiently when it
is supplied to the interior of the combustion chamber,
which makes it difficult to form a back-flow zone having
a sufficient area. On the other hand, if the inclination an-
gle is greater than 60 degrees, the swirl flow of the com-
pressed air from the swirler is separated from the inner
surface of the flare, which makes it impossible to form a
back-flow zone having a desired area. Therefore, by set-
ting the inclination angle to a value in a range of 40 to 60
degrees, the swirl flow of the compressed air from the
swirler can be flowed into the combustion chamber while
expanding it up to a suitable angle, and thus, a good
back-flow zone can be formed.

Advantageous Effects of the Invention

[0012] In accordance with the gas turbine combustor
of the present invention, the air introduced through the
purge hole pushes out the fuel, the air-fuel mixture and
the flame which are going to enter the space between
the guide member and the cylindrical portion of the heat
shield, and thus, deposition of soot on the guide member
can be prevented effectively.

Brief Description of the Drawings
[0013]

[Fig. 1] Fig. 1 is a schematic longitudinal sectional
view showing a gas turbine combustor according an
embodiment of the present invention.

[Fig. 2] Fig. 2 is an enlarged cross-sectional view
taken along IlI-1I of Fig. 1.

[Fig. 3] Fig. 3 is an enlarged longitudinal sectional
view of major components of Fig. 2.

[Fig. 4] Fig. 4 is an exploded perspective view of the
major components of Fig. 2.

[Fig. 5] Figs. 5A and 5B are longitudinal sectional
views each showing a fluidization pattern of com-
pressed air and a dispersion distribution of an air-
fuel mixture in the interior of a combustion chamber
of the above gas turbine combustor, and Figs. 5C
and 5D are longitudinal sectional views each show-
ing a fluidization pattern of compressed air and a
dispersion distribution of an air-fuel mixture in the
interior of a combustion chamber of a conventional
combustor in Comparative example.
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[Fig. 6] Fig. 6 is a view showing a characteristic of a
result of actual measurement of flameout, fire (igni-
tion), and misfire (ignition failure), with respect to an
air flow rate and an overall air-fuel ratio.

[Fig. 7] Fig. 7 is a longitudinal sectional view showing
major components of a conventional gas turbine
combustor.

Description of Embodiments

[0014] Hereinafter, a preferred embodiment of the
present invention will be described in detail with refer-
ence to the drawings. Fig. 1 is a schematic longitudinal
sectional view in a direction perpendicular to a canter
axis of a gas turbine combustor 1 according to an em-
bodiment of the present invention. The combustor 1 is
configured to mix compressed air supplied from a com-
pressor (not shown) and a fuel to generate an air-fuel
mixture and combust the air-fuel mixture in the interior
thereof. High-temperature and high-pressure combus-
tion gas generated by combustion in the combustor 1 is
sent to a turbine and actuates the turbine.

[0015] In the present embodiment, the combustor 1 is
an annular type combustor. As shown in Fig. 1, the com-
bustor 1 is configured in such a manner that an annular
housing 2 is defined by an outer casing 3 and an inner
casing 4, and an annular combustion tube 8 is defined
by an outer liner 9 and an inner liner 10 in the interior of
the annular housing 2. An annular inner space is formed
in the interior of the combustion tube 8. This inner space
serves as a combustion chamber 11. A plurality of (e.g.,
14 to 20) fuel injection devices 12 for injecting a fuel to
the interior of the combustion chamber 11 are arranged
at equal intervals in a circumferential direction thereof.
Each fuel injection device 12 includes a fuel injector 13
for injecting the fuel and a main swirler 14 of a radial flow
type. The main swirler 14 is configured to swirl com-
pressed air and introduce it into the combustion chamber
11. The main swirler 14 encloses the outer periphery of
the fuel injector 13. Two ignition plugs 18 are mounted
to the lower portion of the combustor 1.

[0016] AsshowninFig.2, compressed air CA supplied
from a compressor (not shown) is introduced into the
annular inner space of the housing 2 via an annular dif-
fuser 19. A cowling 20 includes an annular cowling outer
20A and an annular cowling inner 20B. The outer liner 9
is fastened to the cowling outer 20A, while the inner liner
10is fastened to the cowling inner 20B. The cowling outer
20A has a retaining tube member 29 integrally formed
therewith. A fastening pin 30 is inserted into the retaining
tube member 29 from outside of the outer casing 3. The
combustion tube 8 is fastened to the outer casing 3 by
means of the fastening pin 30.

[0017] The downstream end portion of the cowling out-
er 20A and the downstream end portion of the cowling
inner 20B are coupled to each other by means of an an-
nular support member (hereinafter referred to as a dome)
21. The dome 21 is attached with a heat shield 23 for
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protecting the dome 21 from heat generated by combus-
tion in the interior of the combustion chamber 11.
[0018] The fuel injection device 12 includes a stem 15
containing a fuel pipe therein. The fuel injector 13 is at-
tached to the tip end of the stem 15. The main swirler 14
is a radial-flow type swirler which introduces the com-
pressed air CA from radially outward to radially inward.
The main swirler 14 is mounted to the hear shield 23 via
a retaining plate 24. This mounting structure will be de-
scribed later. The stem 15 of the fuel injection device 12
is fastened to the outer casing 3 via a mounting plate 28.
The fuelinjector 13 penetrates the top portion of the cowl-
ing 20 through an opening 20a formed between the cowl-
ing outer 20A and the cowling inner 20B, and is internally
fitted to the main swirler 14. An annular gap is formed
between the peripheral edge of the opening 20a of the
cowling 20 and the fuel injector 13. Through the annular
gap, the compressed air CA is introduced into the com-
bustion tube 8. A first-stage nozzle TN of the turbine is
coupled to the downstream end portion of the combustion
tube 8.

[0019] As shown in Fig. 3, the fuel injector 13 of the
fuelinjection device 12 includes an axial (axial-flow) inner
swirler 31 at a center portion thereof and an axial outer
swirler 32 at an outer peripheral side. The swirlers 31
and 32 are laid out around a center axis C2 of the fuel
injection device 12. Between air passages of the swirlers
31 and 32, an annular fuel passage 33 is provided to
introduce a fuel F supplied from the fuel pipe inside the
stem 15 to the interior of the combustion chamber 11. In
the vicinity of the tip end of the fuel passage 33, a plurality
of fuel injection holes 33a are arranged annularly around
the center axis C2. The fuel F is injected through the
injection holes 33a and supplied in a film form from the
tip end of the fuel passage 33 to the interior of the com-
bustion chamber 11. The fuel F injected through the in-
jection holes 33a is atomized into small particles by the
swirl flow of the compressed air CA from the inner and
outer swirlers 31 and 32, and is transformed into the air-
fuel mixture M, which is supplied to the interior of the
combustion chamber 11. Thus, the fuel injection device
12 is of an air blast type.

[0020] As shown in Fig. 4, the heat shield 23 is posi-
tioned downstream of the main swirler 14. The heat shield
23 includes a shield body 23a of a trapezoidal shape
when viewed from a direction of the center axis C2 (Fig.
3) of the fuel injection device 12, and a cylindrical portion
23b protruding toward the upstream side of the fuel in-
jection device 12 such that the shield body 23a and the
cylindrical portion 23b have a unitary structure. The inner
space of the cylindrical portion 23b is a central through-
hole 27. The heat shield 23 is placed annularly to have
a predetermined gap (e.g., 1mm). The hole edge portion
of the retaining hole 21a is welded to the dome 21 and
alarge-diameter stepped portion 23c formed on the outer
peripheral surface of the cylindrical portion 23b of the
heat shield 23. This allows the heat shield 23 to be fas-
tened to the dome 21. The inner peripheral edge portion
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of the ring-shaped retaining plate 24 is welded to a small-
diameter portion 23d formed on the opening edge portion
of the cylindrical portion 23b of the heat shield 23. This
allows the retaining plate 24 to be fastened to the heat
shield 23.

[0021] A tubular guide member 34 is provided integral-
ly with a rear end wall 25 positioned downstream of the
main swirler 14. The guide member 34 serves to intro-
duce the swirl flow of the compressed air CA from the
main swirler 14 into the combustion chamber 11. The
guide member 34 is placed concentrically with the cylin-
drical portion 23b of the heat shield 23 on the inner pe-
ripheral side of the cylindrical portion 23b. A flare 38 is
coupled to the downstream end of the guide member 34
and is inclined from radially outward relative to the fuel
injector 13 toward a downstream side. In other words,
the flare 38 is configured to have a diameter which in-
creases toward the downstream side. Alternatively, the
guide member 34 and the flare 38 may be formed inte-
grally with each other. Since the swirl flow of the com-
pressed air CA from the main swirler 14 is a significant
factor for determining a size or position of a back flow
zone of the air-fuel mixture M, a combustion zone S (Fig.
2) can be set by adjusting this swirl flow.

[0022] The rear end wall 25 of the main swirler 14 in-
cludes mounting plates 26 protruding radially outward.
The mounting plates 26 are provided in two locations
such that the mounting plates 26 face each other. The
mounting plates 26 have pin holes 26a, respectively. The
retaining plate 24 has a pair of recesses 24a which open
in an outer peripheral portion thereof. Mounting pins 41
are inserted into the recesses 24a, respectively. The
mounting pins 41 are fitted into and secured to the pin
holes 26a, respectively. The recess 24a of the retaining
plate 24 has a circumferential width greater than the outer
diameter of the mounting pin 41. Therefore, the main
swirler 14 is supported on the retaining plate 24 such that
the main swirler 14 is displaceable in the circumferential
direction and in the radial direction. This makes it possible
to absorb a displacement between the main swirler 14
and the heat shield 23 which occurs due to a difference
in thermal expansion rate between the components
which is caused by high-temperature combustion gas, or
an assembling process.

[0023] An annular space 39 is defined by the rear end
wall 25 located downstream of the main swirler 14, the
cylindrical portion 23b of the heat shield 23, and the guide
member 34 located radially inward relative to the cylin-
drical portion 23b of the heat shield 23. The annular space
39 is coaxial with the fuel injection device 12 and opens
toward the downstream side. Purge holes 40 are formed
in a portion of the cylindrical portion 23b which is up-
stream of a location at which the dome 21 is fastened to
the cylindrical portion 23b. The plurality of purge holes
40 are formed at circumferentially equal intervals on the
circumference of the cylindrical portion 23b, and through
the purge holes 40, the compressed air CA is introduced
from radially outward into the annular space 39. The
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purge holes 40 penetrate the cylindrical portion 23b ra-
dially. The compressed air CAintroduced into the annular
space 39 through the purge holes 40 flows into the com-
bustion chamber 11 through an outlet 39a at the down-
stream end of the annular space 39. The flow of the com-
pressed air CA can push back the fuel F, the air-fuel
mixture M, and a flame which are going to enter the an-
nular space 39, into the combustion chamber 11.
[0024] Ten to thirty purge holes 40 are formed at cir-
cumferentially equal intervals on the circumference of
the cylindrical portion 23b. If the purge holes 40 are less
than ten in number, it becomes difficult to introduce the
compressed air CA into the annular space 39 between
the guide member 34 and the heat shield 23, uniformly
in the circumferential direction. Therefore, the flow of the
compressed air CA cannot effectively push back the fuel
F, the air-fuel mixture M, and the flame, which are going
to enter the annular space 39, into the combustion cham-
ber 11. If the purge holes 40 are greater than thirty in
number, deposition of the soot cannot be prevented ef-
fectively, but process work will increase and cost will in-
crease. Preferably, the purge hole 40 has a diameter of
about 1 = 0.3mm. The flow rate of the compressed air
CA introduced through the purge holes 40 is about 10 =
5% of the flow rate of the compressed air CA from the
main swirler 14. The flow rate of the compressed air CA
from the main swirler 14 is preferably reduced by that
flow rate. In this case, a total flow rate of the compressed
air CA introduced into the combustion chamber 11 is
equal to the flow rate in a case where no purge holes 40
are provided. Therefore, preset combustion performance
can be maintained.

[0025] Inaccordance with the above configuration, the
compressed air CAis introduced through the purge holes
40, into a space in which the soot tends to be deposited
in a conventional combustor, specifically, the annular
space 39, and can push back the fuel F, the air-fuel mix-
ture M, and flame which are going to enter the annular
space 39, into the combustion chamber 11. This makes
it possible to effectively suppress the soot from being
deposited on the outer peripheral surface of the guide
member 34 of the main swirler 14, and the main swirler
14 from becoming damaged by heating of the deposited
soot.

[0026] The flare 38 mainly has two functions. The first
function is to serve as a guide section which guides the
flow of the compressed air CA introduced through the
purge holes 40, in a radially outward direction (changes
the direction of the flow). That is, as shown in Fig. 3, the
flare 38 forms a flow passage extending in an obliquely
outward direction toward the downstream side, between
the outer peripheral surface thereof and the heat shield
23. The flare 38 causes the compressed air CAto flow
along this flow passage such that the compressed air CA
is guided in the obliquely outward direction toward the
downstream side. It is desired that a portion of the heat
shield 23 which faces the flare 38 be inclined in a radially
outward direction toward the downstream side. In this
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configuration, resistance in the flow passage can be re-
duced, and a more stable flow can be supplied to the
interior of the combustion chamber 11.

[0027] The second function is to adjust the flow of the
compressed air CA which has passed through the guide
member 34. To be specific, the swirl flow of the com-
pressed air CA which has passed through the guide
member 34, flows along the inner peripheral surface of
the flare 38. Therefore, by adjusting the inclination angle
or the like of the flare 38, the swirl flow of the compressed
air CA can be adjusted. As described above, it is very
important to adjust the swirl flow of the compressed air
CA, in setting the combustion zone S.

[0028] Next, a description will be given of the fluidiza-
tion pattern of the compressed air CA and the dispersion
distribution of the air-fuel mixture M in the interior of the
combustion chamber 11, with reference to Fig. 5. To en-
able perform efficient and stable combustion, ideally, a
fuel distribution does not have thickness in the combus-
tion zone S, and the air-fuel mixture M stays in the com-
bustion zone S for a long period of time. In view of this,
the conventional gas turbine combustor, and the gas tur-
bine combustor having the purge holes and the flare of
the present embodiment will be described respectively.
[0029] Firstly, in the case of the conventional gas tur-
bine combustor, as shown in Fig. 5C, the compressed
air CA supplied from the swirler 14 flows radially outward
relative to the fuel injection device 12 in the interior of the
combustion chamber 11 along the inner surface 23e of
the heat shield 23. As a result, a pressure decreases
over awide range in the vicinity of the center axis, thereby
causing the released compressed air CA to flow at a high
speed, toward the wide range in the vicinity of the center
axis. That is, as a whole, the compressed air CA forms
acirculation flow P1 which flows while expanding radially
outward, and then strongly flows back toward the center
axis portion of the combustion chamber 11. By the above
flow of the compressed air CA, the air-fuel mixture M
disperses as shown in Fig. 5D. The air-fuel mixture M
supplied from the fuel injector 13 is pushed back by the
circulation flow P1, and a large amount of air-fuel mixture
M is present in the vicinity of the fuel injector 13 in the
interior of the combustion chamber 11. Therefore, in
some cases, it is less likely that the air-fuel mixture M
reaches the combustion zone S with an adequate
amount. Also, in other cases, the air-fuel mixture M is
guided by the compressed air CA to flow along the inner
surface 23e of the heat shield 23, and the fuel in the air-
fuel mixture M adheres onto the inner surface 23e of the
heat shield 23 and forms liquid droplets. If the fuel ad-
hering onto the inner surface 23e of the heat shield 23
is supplied in a state of great liquid droplets to the com-
bustion zone of the combustion chamber 11, the fuel is
atomized insufficiently, and thus, high ignition perform-
ance and stable combustion performance cannot be
achieved.

[0030] In the case of the gas turbine combustor 1 of
the present embodiment, as shown in Fig. 5A, the com-
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pressed air CA which has flowed into the annular space
39 flows along the outer peripheral surface of the flare
38 in the obliquely outward direction toward the down-
stream side in the interior of the combustion chamber 11
such that the flow of the compressed air CA expands to
a suitable degree. The compressed air CA flowing in the
obliquely outward direction toward the downstream side
wraps the compressed air CA from the main swirler 14
and the air-fuel mixture M, from radially outward, and
prevents the compressed air CA from the main swirler
14 and the air-fuel mixture M, from expanding excessive-
ly. This results in a circulation flow P3 having a back flow
with a proper strength, in the center axis portion of the
combustion chamber 11. That is, the air-fuel mixture M
is supplied to the combustion zone S at a proper speed,
thereby ensuring good flame stabilizing performance. In
addition, the compressed air CA introduced through the
purge holes flows along the flare 38 in the obliquely out-
ward direction toward the downstream side, and there-
fore, the fuel in the air-fuel mixture M is less likely to
adhere onto the inner surface 23e of the heat shield 23.
This makes it possible to prevent the liquid droplets of
the fuel F in the air-fuel mixture M from increasing in size
and combustion performance from degrading.

[0031] Theinclination angle of the flare 38 with respect
to the center axis of the guide member 34 is preferably
set to a range of 40 degrees to 60 degrees. If the incli-
nation angle is less than 40 degrees, the swirl flow of the
compressed air CA from the main swirler 14 cannot be
expanded radially sufficiently when it is supplied to the
interior of the combustion chamber 11, which makes it
difficult to form a back-flow zone having a sufficient area.
On the other hand, if the inclination angle is greater than
60 degrees, the swirl flow of the compressed air CA from
the main swirler 14 is separated from the inner surface
of the flare 38, which makes it impossible to form a back-
flow zone having a desired area. If the inclination angle
of the flare 38 is set to 45 degrees, it is possible to form
the swirl flow of the compressed air CAwhich can achieve
highest combustion efficiency. Although description has
been given above on the premise that the inclination an-
gle of the inner peripheral surface of the flare 38 is equal
to the inclination angle of the outer peripheral surface of
the flare 38, they may be made different. For example,
if the flare 38 is configured to have a thickness increasing
toward the downstream side, the inclination angle of the
inner peripheral surface is smaller than the inclination
angle of the outer peripheral surface.

[0032] Asdescribed above, in the gas turbine combus-
tor 1, by introducing the compressed air CA into the an-
nular space 39 through the purge holes 40, it is possible
to prevent deposition of the soot and damage by com-
bustion. In addition, the size of the liquid droplets of the
fuel F is reduced and combustion performance is im-
proved. Furthermore, by using the flare 38 provided at
the downstream end of the guide member 34, the flow
of the compressed air CA which has flowed through the
main swirler 14 and the dispersion distribution of the fuel
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F injected from the fuel injector 13 can be controlled in
an optimized manner. As a result, higher ignition per-
formance and stable combustion performance can be
achieved with a considerably improved level. This could
be confirmed based on actual measurement result of Fig.
6.

[0033] In Fig. 6, a horizontal axis indicates an air flow
rate of the combustor 1, while a vertical axis indicates an
air-fuel ratio of the overall combustor 1. White-circle sym-
bols indicate flameout, while black-circle symbols indi-
cate fire (ignition). Characteristic curve lines A and B rep-
resented by solid lines indicate actual measurement re-
sults of the gas turbine combustor 1 of the present inven-
tion. X symbols indicate misfire (ignition failure) of the
gas turbine combustor 1 of the present invention, while
A symbols indicate misfire (ignition failure) of the conven-
tional gas turbine combustor.

[0034] As can be clearly seen from a comparison be-
tween the characteristic curve lines A and C, the air-fuel
ratio with which the flame blows out is much higher in the
gas turbine combustor 1 of the present invention, than in
the conventional gas turbine combustor. As can be clear-
ly seen from a comparison between the characteristic
curve lines B and D, the air-fuel ratio with which the air-
fuel mixture M can be ignited is much higher in the gas
turbine combustor 1 of the present invention, than in the
conventional gas turbine combustor. As can be clearly
seen from a comparison between X symbols and A sym-
bols, the air-fuel ratio with which misfire occurs is much
higher, in the gas turbine combustor 1 of the present in-
vention, than in the conventional gas turbine combustor.
As should be appreciated , the gas turbine combustor 1
of the present invention can ignite the air-fuel mixture M
surely with a higher air-fuel ratio, i.e., with a lesser fuel
F. In addition, in the gas turbine combustor 1 of the
present invention, the flameout and misfire are less likely
to occur even when the air-fuel ratio is high.

[0035] As should be appreciated from the above, the
gas turbine combustor 1 of the presentinvention can per-
form combustion stably with a high air-fuel ratio, and im-
prove a combustion efficiency. Therefore, the amount of
generation of CO, can be reduced.

[0036] In addition, through an experiment, it was con-
firmed that the gas turbine combustor 1 of the present
invention is equivalent to the conventional combustor of
Fig. 7, regarding a pressure loss in the interior of the
combustor 1, a temperature distribution at an outlet of
the combustion tube 8, a combustion efficiency, the
amount of smoke, and the amount of emission of NO,,.
[0037] Moreover, as can be clearly seen from a com-
parison between Fig. 2 and Fig. 7 in which the same or
corresponding components are identified by the same
reference symbols, the gas turbine combustor 1 of the
present invention can be implemented merely by provid-
ing the purge holes 40 and the flare 38 at the downstream
end of the guide member 34, in the conventional com-
bustor.

[0038] Although in the present embodiment, the annu-
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lar type combustor is shown, the present invention is also
applicable to a combustor of a back flow can type. The

EP 2 530 383 A1 12
Claims
1. A gas turbine combustor comprising:

presentinvention is not limited to the above embodiment,
but can be added, changed or deleted in various ways
within a scope of the present invention. Such addition, 5
change and deletion can be included in the scope of the
present invention.

Reference Sings Lists

[0039]

1

10

11

12

13

14

20

20a

21

23

23b

34

38

39

40

CA

Cc2

TN

gas turbine combustor
combustion tube
outer liner

inner liner

combustion chamber
fuel injection device
fuel injector

main swirler (swirler)
cowling

opening

dome (support member)
heat shield

cylindrical portion
guide member

flare

annular space

purge hole

compressed air

center axis of fuel injection device

fuel
combustion gas
air-fuel mixture

turbine

10

15

20

25

30

35

40

45

50

55

a fuel injector for injecting a fuel toward a com-
bustion chamber;

a swirler which takes-in compressed air gener-
ated in a compressor and swirl the compressed
air, in the vicinity of the fuel injector;

a tubular guide member for guiding the com-
pressed air taken-in from the swirler and an air-
fuel mixture of a fuel injected from the fuel injec-
tor, to the combustion chamber; and

a heat shield having a cylindrical portion located
outward relative to the guide member;

wherein the cylindrical portion has a purge hole;
and

air is introduced through the purge hole and is
supplied to a space formed between the guide
member and the cylindrical portion.

The gas turbine combustor according to Claim 1, fur-
ther comprising:

a guide section for guiding the air introduced
through the purge hole, to a region in an oblique-
ly outward direction toward a downstream side.

The gas turbine combustor according to Claim 2,
wherein the guide section is a flare provided at a
downstream end of the guide member and having a
diameter increasing toward the downstream side.

The gas turbine combustor according to any one of
Claims 1 to 3,

wherein the air introduced through the purge hole is
the compressed air generated in the compressor.

The gas turbine combustor according to any one of
Claims 1 to 4,

wherein the purge hole includes 10 to 30 purge holes
formed on a circumference of the cylindrical portion.

The gas turbine combustor according to Claim 3,
wherein the flare is inclined 40 to 60 degrees with
respect to a center axis of the guide member.
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