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Description

TECHNICAL FIELD

[0001] The present invention relates to a gas turbine
including a gas turbine combustor and to a structure for
reducing the disturbances in an air flow in the combustor
so that the combustion instability may be reduced.

BACKGROUND ART

[0002] Fig. 13 is a general sectional view of a gas tur-
bine. In Fig. 13, numeral 1 designates a compressor for
compressing air to prepare the air for the combustion and
the air for cooling a rotor and blades. Numeral 2 desig-
nates a turbine casing, and numeral 3 designates a
number combustors arranged in the turbine casing 2
around the rotor. For example, there are arranged sixteen
combustors, each of which is constructed to include a
combustion cylinder 3a, a cylinder 3b and a transition
cylinder 3c. Numeral 100 designates a gas path of the
gas turbine, which is constructed to include multistage
moving blades 101 and stationary blades 102. Of these,
the moving blades are fixed on the rotor, and the station-
ary blades are fixed on the side of the turbine casing 2.
The hot combustion gas, as spurted from the combustor
transition cylinder 3c, flows in the gas path 100 to rotate
the rotor.
[0003] Fig. 14 is a detailed view of portion G in Fig. 13
and shows the internal structure of the combustor 3. In
Fig. 14, numeral 4 designates an inlet passage of the
combustor, and numeral 5 designates a main passage
or a passage around main nozzles 7. A plurality of, e.g.,
eight main nozzles 7 are arranged in a circular shape.
Numeral 6 designates a main swirler which is disposed
in the passage 5 of the main nozzles 7 for swirling the
fluid flowing in the main passage 5 toward the leading
end. Numeral 8 designates one pilot nozzle, which is dis-
posed at the center and which is provided around it with
a pilot swirler 9 as in the main nozzles 7. On the other
hand, numeral 10 designates a combustion cylinder.
[0004] In the gas turbine combustor thus far described,
the air, as compressed by the compressor 1, flows, as
indicated by 110, from the compressor outlet into the tur-
bine casing 2 and further flows around the inner cylinder
of the combustor into the combustor inlet passage 4, as
indicated by 110a. After this, the air turns around the
plurality of main nozzles 7, as indicated by 110b, and
flows in the inside into the main passage 5 around the
main nozzles 7, as indicated by 110c. On the other hand,
the air flows around the pilot nozzle 8, as indicated by
110d, and is swirled individually by the main swirler 6 and
the pilot swirler 9 until it flows to the individual nozzle
leading end portions, as indicated by 110e, for the com-
bustion.
[0005] Fig. 15 is a diagram showing the flow states of
the air having flown into the combustor of the prior art.
The air 110a having flown from the compressor flows, as

indicated by 110b, from around the main nozzles 7.
Around the outer sides of the main nozzles 7, however,
vortexes 120 are generated by the separation of the flow.
When the air flows in from the root portion around the
pilot nozzle 8, on the other hand, there are generated
vortexes 121, vortexes 122 to flow to the leading end of
the pilot nozzle 8, and disturbances 123 in the flow around
the outlet of the inner wall of the combustor.
[0006] In the gas turbine at the present status, NOx
are emitted the more as the load becomes the heavier,
but this emission has to be suppressed. As the load is
raised, the air for the combustion has to be accordingly
increased. As described with reference to Fig. 15, the air
vortexes 120, 121, 122 and 123 in the combustor are
intensified the more to increase the tendency of the com-
bustion instability the higher. In order to suppress the
emissions of NOx, the aforementioned combustion in-
stability is reduced at present by adjusting the pilot fuel
ratio and the bypass valve opening. With the prevailing
structure, however, the running conditions are restricted
by the combustion instability.
[0007] In the gas turbine combustor of the prior art, as
has been described hereinbefore, drifts, vortexes and
flow disturbances are caused in the air flowing in the com-
bustor to cause the combustion instability. As the load is
raised to increase the flow rate of air into the combustion
so that the drifts, vortexes and flow disturbances have
serious influences, the concentration of the fuel becomes
heterogeneous in connection with the time and the space
thereby to make the combustion unstable. At present, in
order to suppress this combustion instability, the pilot
combustion ratio and the bypass valve opening are ad-
justed, but in vain for the sufficient combustion stability.
In the worst case, therefore, there arise problems that
the combustor is damaged and that the gas turbine run-
ning range is restricted.
[0008] JP 11 141878 A discloses a gas turbine com-
bustor having a plurality of metal plates with small holes
closing the space in a combustor cylinder at the upstream
end portion thereof between a pilot nozzle and plural main
nozzles arranged around the pilot nozzle. This feature
has a certain influence on the forming of vortices but is
not disclosed in combination with any other measures
for influencing the air flow from the combustor cylinder
outer space towards the main and pilot nozzles.

DISCLOSURE OF THE INVENTION

[0009] Therefore, the present invention has been con-
ceived to provide a gas turbine including a gas turbine
combustor which is enabled to reduce the combustion
instability by guiding the air to flow smoothly into the com-
bustor and by straightening the flow to eliminate the flow
disturbances and the concentration change of the fuel.
[0010] In order to solve the foregoing problems, the
present invention provides a gas turbine including a gas
turbine combustor comprising the features of claim 1.
[0011] In the invention, the air to flow in the combustor
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flows at first smoothly along the curved face of the flow
ring in the cylinder and then passes through the numer-
ous pores of the porous plate so that it is straightened
into the homogeneous flow. With neither separation vor-
texes nor flow disturbances, unlike the prior art, the air
flows along the pilot nozzle and the main nozzles to the
leading end portion so that the combustion instability, as
might otherwise be caused by the concentration differ-
ence of the fuel, can be reduced.
[0012] In the invention, the inlet portion of the combus-
tor housing portion for the air to flow in is constructed of
the wall faces having the corners for protruding the hous-
ing portion. The air to flow into the combustor is disturbed
and is guided in the turbulent state into the flow guide of
the leading end portion of the combustor. However, the
guide portion is provided so that the wall face of the inlet
portion may form the smoothly curved face. By this guide
portion, the air inflow can be prevented from being dis-
turbed, to ensure the effect to reduce the combustion
instability of the invention.
[0013] In the invention, there is disposed at the com-
pressor outlet the flow guide for guiding the air flow from
the compressor outlet to the combustor homogeneously
around the combustor. In the combustor, there are dis-
posed the flow ring and the porous plate to eliminate the
air disturbances in the combustor and to reduce the com-
bustion instability. Moreover, the air to flow in the com-
bustor is guided to flow smoothly at the inlet portion of
the combustor housing portion by the guide portion of
the smooth curve. As a result, there can be realized a
gas turbine which can reduce the pressure loss in the air
flow and can reduce the combustion instability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 shows a gas turbine combustor according to
a first example serving to explain features of the in-
vention, (a) a sectional view, (b) a sectional view of
A - A in (a), (c) a sectional view of line B - B in (b),
and (d) an application example of (c).
Fig. 2 is a diagram showing air flows of the gas tur-
bine combustor according to the first example.
Fig. 3 is a sectional view of a gas turbine combustor
according to a second example serving to explain
features of the invention.
Fig. 4 is a sectional view of a gas turbine combustor
according to a third example serving to explain fea-
tures of the invention.
Fig. 5 illustrates effects of the third example, (a) a
velocity distribution of the first example, (b) a velocity
distribution of the second example, and (c) a velocity
distribution of the third example.
Fig. 6 is a sectional view of a gas turbine combustor
in a gas turbine according to a first embodiment of
the invention.
Fig. 7 is a sectional view of a gas turbine combustor

according to a fourth example serving to explain fea-
tures of the invention.
Fig. 8 shows a gas turbine combustor according to
a fifth example serving to explain features of the in-
vention, (a) a sectional view, and (b) a sectional view
of C - C in (a).
Fig. 9 shows a gas turbine combustor in a gas turbine
according to a second embodiment of the invention,
(a) a sectional view of the entirety, and (b) a detailed
view of portion D in (a).
Fig. 10 shows a gas turbine combustor according to
a sixth example serving to explain features of the
invention, (a) a sectional view, and (b) a sectional
view of E - E in (a).
Fig. 11 is a sectional view of F - F in Fig. 10 and
shows a development in the circumferential direc-
tion.
Fig. 12 is a diagram illustrating the effects of the in-
vention.
Fig. 13 is an entire sectional view of a general gas
turbine.
Fig. 14 is a detailed view of portion G in Fig. 13.
Fig. 15 is a diagram showing air flows of a gas turbine
combustor of the prior art.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0015] Embodiments and examples serving to explain
features of the invention will be specifically described with
reference to the accompanying drawings. Fig. 1 shows
a gas turbine combustor in a gas turbine according to a
first example, (a) a sectional view of the inside, (b) a
sectional view of A - A in (a), (c) a sectional view of line
B - B in (b), and (d) a modification of (c). In these Figures,
the structure of the combustor is identical to that of the
prior art example shown in Fig. 14, and the featuring por-
tions of the invention will be mainly described by quoting
the common reference numerals.
[0016] In Fig. 1, numeral 20 designates a flow ring
which has a ring shape in a semicircular section including
an elliptical shape and which is so mounted by struts 11
as to cover in a semicircular shape around the end portion
of a combustion cylinder 10. The flow ring 20 is formed
into a circular annular shape by splitting a tube of an
internal radius R longitudinally into halves, as shown at
(c).
[0017] Close to the end portion of the flow ring 20, there
is arranged a punching metal (or a porous plate) 50 which
is provided with a number of pores to have an opening
ratio of 40% to 60%. This opening ratio is expressed by
a/A, if the area of the punching metal is designated by A
and if the total area of the pores is designated by a. Nu-
meral 51 designates a punching metal rib which is dis-
posed at the end portion all over the circumference of
the inner wall of the combustion cylinder 10, as shown
at (c) and (d). This punching metal rib 51 is made smaller
than the punching metal 50 so that the nozzle assembly
may be extracted from the combustion cylinder 10 and
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may close the surrounding clearance. As shown at (d),
on the other hand, there may be formed a bulging 54 for
eliminating the turbulence of air to flow along the inner
wall of the flow ring 20, thereby to smoothen the flow.
The aforementioned opening ratio is preferred to fall with-
in the range of 40% to 60%, as specified above, because
the straightening effect is weakened if it is excessively
large and because the pressure loss is augmented if it
is excessively small.
[0018] As described above, the first example is con-
structed such that the flow ring 20, the punching metal
50 and the punching metal rib 51 are disposed in the
combustor. As a result, the air flows smoothly into the
combustor and is straightened and freed from disturbanc-
es or vortexes so that the combustion instability can be
suppressed to reduce the vibrations.
[0019] The coefficient of the pressure loss is generally
expressed by ζ = Δ P/(Vav

2/2g). Here: Δ P designates a
pressure difference between the inlet and the outlet; Vav
an average flow velocity; and g the gravity. As compared
with the prior art having neither the flow ring 20 nor the
punching metal 50, the pressure loss with only the flow
ring 20 takes about 30% for 100% of the prior art, and
about 40% with only the punching metal 50 and the
punching metal rib 51. With the flow ring 20, the punching
metal 50 and the punching metal rib 51, therefore, the ζ
takes about 70% so that the pressure loss is made con-
siderably lower than that of the prior art.
[0020] Fig. 2 is a diagram showing air flows of the com-
bustor according to the first example thus far described.
With the flow ring 20, the punching metal 50 and the
punching metal rib 51, as shown, an incoming air flow
110a flows in and turns smoothly, as indicated by 110b,
along the smooth curve of the flow ring 20 and further
flows around main nozzles 7 and a pilot nozzle 8, as
indicated by 130a and 130b, without the vortexes or dis-
turbances. As a result, the fuel concentration is not var-
ied, but the flow is homogenized by the straightening ef-
fect of the punching metal 50 and the punching metal rib
51 so that the combustion instability can hardly occur.
[0021] Fig. 3 shows the inside of a gas turbine com-
bustor according to a second example serving to explain
features of the invention, and (a) a sectional view and (b)
a sectional view of the flow ring. In Fig. 3, numeral 21
designates a flow ring which is formed not to have a sem-
icircular section, as in the flow ring 20 of the first example
shown in Figs. 1 and 2, but to have an extended semi-
circular shape having a width of an internal diameter R
and an enlarged length L. In this second example, the
punching metal 50 is fixed at its circumference on the
extended side face of the flow ring 21 so that the punching
metal rib 51 used in the first example can be dispensed
with. The remaining construction is identical to that of the
first example shown in Figs. 1 and 2, so that the effects
similar to those of the first example can be attained to
reduce the combustion instability.
[0022] Fig. 4 is a sectional view of the inside of a gas
turbine combustor according to a third example serving

to explain features of the invention. In this third example,
as shown, a two-stage type flow ring 22 is adopted in
place of the flow ring 20 of the first example shown in
Figs. 1 and 2. The remaining construction has a structure
identical to that of the first example.
[0023] In Fig. 4, the flow ring 22 is constructed by ar-
ranging two stages of flow rings 22a and 22b of a semi-
circular section while holding a passage P of a predeter-
mined width. In this case, the air is guided to flow in as:
an air flow 131 along the upper face of the flow ring 22a
on the outer side; an air flow 132 through the passage P
formed between 22a and 22b; and an air flow 133 inside
of 22b. These air flows are so individually straightened
by the punching metal 50 and a punching metal rib 51
as to flow around the main nozzles 7 and the pilot nozzle
8 without the vortexes or disturbances toward the leading
end.
[0024] Fig. 5 illustrates comparisons of the flows at the
flow ring 20 of the first example serving to explain features
of the invention and the flows at the flow ring 22 of the
third example, (a) with no flow ring, (b) an example of the
first example, and (c) an example of the third example.
In (a) with no flow ring, the velocity distribution is largely
drifted toward the inner circumference. In (b), the velocity
distribution fluctuates, as indicated by Vmax1, at the en-
trance of the main passage, but in (c), the velocity distri-
bution Vmax2 is reduced (Vmax0 > Vmax1 > Vmax2). By
adopting the two-stage type flow ring 22, as in the third
example (c), the fluctuation of the flow velocity is reduced
to enhance the effects.
[0025] Fig. 6 is a sectional view of a gas turbine com-
bustor in a gas turbine according to a first embodiment
of the invention. In Fig. 6, the flow ring 20 is identical to
that of the first example shown in Figs. 1 and 2. In this
first embodiment, moreover, a bellmouth 60 is disposed
around the wall of a turbine casing 2 of an inlet passage
4 of the combustor.
[0026] In the first example without the bellmouth 60
shown in Figs. 1 and 2, the inner wall face of the turbine
casing 2 around the combustor inlet passage 4 is abruptly
changed so that vortexes are easily formed on the sur-
rounding wall face. In this first embodiment, the bellmouth
60 is provided to form the surrounding of the inlet passage
4 into a smoothly curved face so that the air inflow 110a
comes in smoothly along the bellmouth 60 and is guided
to the flow ring 20. In the inflow process, therefore, there
is eliminated the disturbances which might otherwise be
caused by the separation of flow on the wall face. In this
first embodiment, too, there is attained the effect to re-
duce the combustion instability as in the first example.
[0027] Fig. 7 is a sectional view of a gas turbine com-
bustor according to a fourth example serving to explain
features of the invention. In Fig. 7, the flow ring 20 is
identical to that shown in Figs. 1 and 2. In this fourth
example, the punching metal is disposed as the down-
stream punching metal 52 on the downstream side. On
the downstream side of a support 12 supporting the main
nozzles 7 and the pilot nozzle 8, more specifically, there
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is disposed the punching metal 52 for reducing the dis-
turbances in the air flow, as might otherwise be caused
by the support 12, to feed a homogeneous air flow to the
leading end. On the other hand, the punching metal rib
51 is also provided, as in Figs. 1 and 2.
[0028] On the upstream side, there is further provided
an inner cylinder flow guide 70. This inner cylinder flow
guide 70 is such a funnel shape that the enlarged portion
is fixed at its circumference on the inner wall of the com-
bustor leading end portion of the turbine casing 2 to have
a smoothly curved face in the flow direction and that the
reduced portion is fixed around the pilot nozzle. As a
result, the inner cylinder flow guide 70 and the curved
face of the flow ring 20 form an air inflow passage, along
which the air smoothly flows in, as indicated by 134, and
flows in, as indicated by 135, along the circular shape of
the flow ring 20 on the inner side of the flow guide 20.
The air inflow establishes more or less disturbances
when it passes through the support 12, but is straightened
by the punching metal 52 on the downstream side so that
it can flow as a homogeneous flow to the leading end
portion thereby to reduce the combustion instability as in
the first embodiment. In the fourth example, too, there is
attained the effect to reduce the combustion instability
remarkably as in the first example.
[0029] Fig. 8 shows a gas turbine combustor according
to a fifth example serving to explain features of the in-
vention, (a) a sectional view, and (b) a sectional view of
C - C in (a). In this fifth example, the flow ring is formed
into a multistage flow ring 23 so that the air inflow may
come smoothly at the upstream inlet to reduce the flow
disturbances in the inside.
[0030] The multistage flow ring 23 is constructed, as
shown, by arranging an outer one 23a, an intermediate
one 23b and an inner one 23c while holding predeter-
mined passages inbetween. These flow rings 23a, 23b
and 23c are individually fixed on the struts 11. In the inlet
portion, there is further arranged a punching metal 53,
which has such a diverging cylindrical shape that its en-
larged portion is fixed therearound on the inner wall of
the turbine casing and that its other end is connected
therearound to the end portion of the combustion cylinder
11.
[0031] The flow ring 23 is halved, as represented by
23a in Fig. 8(b), at the leading circumferential portion of
the punching metal 53 into a larger arcuate portion 23a-
1 on the inner side and a portion 23a-2 on the outer cir-
cumferential side. The remaining flow rings 23b and 23c
are given similar constructions. The punching metal 53
is preferably constructed to have the opening ratio of 40%
to 60%, as in that of the first example shown in Figs. 1
and 2. In this fifth example, on the other hand, the punch-
ing metal rib can be dispensed with.
[0032] In the combustor thus constructed, the air inflow
is guided in four flows, as indicated by 136, 137, 138 and
139, by the flow rings 23a, 23b and 23c and are straight-
ened at the inlet by the multiple pores of the punching
metal 53. The air flows then turn smoothly along the in-

dividual partitioned passages and enter the inside. As a
result, the air flow is homogeneously divided into the four
flows and straightened just before they turn, so that their
downstream flows can be hardly disturbed to reduce the
combustion instability.
[0033] Fig. 9 shows a gas turbine combustor in a gas
turbine according to a second embodiment of the inven-
tion, (a) an entire view, and (b) a partially sectional view
of a flow ring of the combustor. In this second embodi-
ment, as shown in these Figures: the combustor inlet is
provided with a bellmouth; the combustor is provided with
a flow ring and a punching metal; and the compressor
outlet is provided with a compressor outlet flow guide, so
that the air to flow into the combustor may be hardly dis-
turbed and may be homogenized to reduce the combus-
tion instability.
[0034] First of all, in Fig. 9(a), the inlet passage bell-
mouth 60 is disposed around the inlet, and the punching
metal 50 is disposed in the combustor, as has been de-
scribed with reference to Fig. 6. At (b), there is disposed
the flow ring 20 having a semicircular section, as has
been described with reference to Fig. 1. To the outlet of
a compressor 1 at (a), moreover, there is connected a
compressor outlet flow guide 75 which is opened to guide
the air outward around the rotor from the compressor
outlet toward a plurality of combustors on the outer side.
On the opening portions of the flow guide 75, there are
mounted ribs 76, 77 and 78 which are spaced at a pre-
determined distance for keeping the strength properly.
[0035] In the second embodiment thus constructed,
the air from the compressor outlet is guided to flow ho-
mogeneously, as indicated by 140a and 140b, toward
the surrounding of the combustor 2 by the guide of the
compressor outlet flow guide 75 and is further guided to
flow smoothly into the combustor by the bellmouth 60 at
the combustor inlet. In the combustor, the flow direction
is smoothly turned by the flow guide 20 and is straight-
ened by the punching metal 50 so the air is fed without
any disturbance to the main nozzles 7 and to the sur-
rounding of the pilot nozzle 8. In this second embodiment,
the guide 75, the bellmouth 60 and the flow ring 20 for
guiding the flows smoothly are disposed at the outlet of
the compressor 1, the inlet of the combustor and in the
combustor. As a result, the air to flow into the combustion
can be homogenized, while its drift being suppressed, to
suppress the fluctuation in the fuel concentration to a low
level so that the combustion instability can be further re-
duced.
[0036] Fig. 10 shows a gas turbine combustor accord-
ing to a sixth example serving to explain features of the
invention, (a) a sectional view, and (b) a sectional view
of E - E in (a). Fig. 11 is a sectional view of F - F at (a)
in Fig. 10 and shows a development in the circumferential
direction. In Fig. 10, the combustor is provided with the
flow ring 20 as in Figs. 1 and 2. In this sixth example,
moreover, fairings 80 made of a filler are disposed in a
predetermined section upstream of the pilot nozzle 8 and
the eight main nozzles arranged in a circumferential
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shape.
[0037] The fairings 80 are formed, as shown at (b), by
filling the space, as hatched, between the main nozzles
7 and the pilot nozzle 8. The fairings 80 are so elongated
in the longitudinal direction to the vicinity of the leading
end portion of the flow ring 20 and the combustion cylin-
der 11 that the downstream side 80b is made thinner
than the upstream side 80a, as shown in section E - E in
Fig. 11, and that a gap d between the adjoining fairings
is enlarged downstream. The reason for this shape is
that the air flow velocity grows the higher toward the
downstream from the upstream so that the flow may be
smoothed to reduce the disturbances of the flow velocity
by making the width d of the space the larger to the for-
ward.
[0038] In the sixth example thus constructed, the air
inflow will turn in the combustion and will flow through
the gap between the main nozzles 7 and the pilot nozzle
8 downstream of the upstream end of the fairings 80.
However, this gap is filled with the fairings 80. As shown
in Figs. 10(b) and 11, therefore, the gap is enlarged at
the leading end portion between the adjoining main noz-
zles 7. As the flow velocity rises higher, therefore, the
passage is enlarged to smoothen the air flow so that the
air flows along the surrounding of the pilot nozzle 8 and
flows out of the leading end portion.
[0039] On the other hand, the air to flow in from the
outside of the main nozzles 7 turns smoothly at the flow
ring 20, as in the first example described with reference
to Fig. 1, and flows in. Therefore, the disturbances of the
air to flow upstream around the main nozzles 7 and
around the pilot nozzle 8 are minimized so that it can be
fed as the homogeneous air flow to the nozzle leading
end portion to reduce the combustion instability.
[0040] Fig. 12 is a diagram illustrating the effects of the
invention. The experimental values of the second em-
bodiment, as has been described with reference to Fig.
9, are representatively plotted, and the abscissa indi-
cates a load whereas the ordinate indicates air pressure
fluctuations of the combustor. In Fig. 12, black circles
indicate the data of the combustor of the prior art, and
white circles indicate the data of the case in which there
are provided the flow guide 20, the punching metal 50,
the punching metal rib 51 and the compressor outlet flow
guide 75 as shown in Fig. 9. As illustrated, it is found that
the air pressure fluctuations are reduced if the flow guide
20, the bellmouth 60 and the compressor inlet guide 75
are provided in addition to the punching metal.

INDUSTRIAL APPLICABILITY

[0041] In the gas turbine combustor of the invention,
the air to flow in the combustor flows at first smoothly
along the curved face of the flow ring in the cylinder and
then passes through the numerous pores of the porous
plate so that it is straightened into the homogeneous flow.
With neither separation vortexes nor flow disturbances,
unlike the prior art, the air flows along the pilot nozzle

and the main nozzles to the leading end portion so that
the combustion instability, as might otherwise be caused
by the concentration difference of the fuel, can be re-
duced.
[0042] In the invention, the inlet portion of the combus-
tor housing portion for the air to flow in is constructed of
the wall faces having the corners for protruding the hous-
ing portion. The air to flow into the combustor is disturbed
and is guided in the turbulent state into the flow guide of
the leading end portion of the combustor. However, the
guide portion is provided so that the wall face of the inlet
portion may form the smoothly curved face. By this guide
portion, the air inflow can be prevented from being dis-
turbed, to ensure the effect to reduce the combustion
instability of the invention.
[0043] In the invention, there is disposed at the com-
pressor outlet the flow guide for guiding the air flow from
the compressor outlet to the combustor homogeneously
around the combustor. In the combustor, there are dis-
posed the flow ring and the porous plate to eliminate the
air disturbances in the combustor and to reduce the com-
bustion instability. Moreover, the air to flow in the com-
bustor is guided to flow smoothly at the inlet portion of
the combustor housing portion by the guide portion of
the smooth curve. As a result, there can be realized a
gas turbine which can reduce the pressure loss in the air
flow and can reduce the combustion instability.

Claims

1. A gas turbine including a gas turbine combustor, said
gas turbine combustor comprising:

a combustor cylinder (3b, 10) supported in a
combustor (3) housing portion of a turbine cas-
ing (2);
a pilot nozzle (8) arranged at the center of said
combustor cylinder (3b, 10);
a plurality of main nozzles (7) arranged around
said pilot nozzle (8);
a flow ring (20) having an annular shape with a
semicircular section and mounted so as to cover
an upstream end of said combustor cylinder (3b,
10) with the semicircular section while keeping
a predetermined gap therebetween;
a porous plate (50) arranged downstream of said
flow ring (20) for closing a space which is formed
in said combustor cylinder (3b, 10) between said
pilot nozzle (8) and said main nozzles (7);
the gas turbine combustor being characterized
in that it further comprises
a guide portion (60) disposed around an inlet
portion of the combustor housing portion of said
turbine casing (2), said guide portion (60) having
a smoothly curved face for covering the whole
circumference wall face of said inlet portion.
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2. The gas turbine as set forth in claim 1, wherein said
combustor cylinder (3b, 10) is supported at its cir-
cumference by a plurality of struts (11) fixed on one
end in the combustor housing portion of the turbine
casing (2).

3. The gas turbine as set forth in claim 1 or 2, wherein
said flow ring (20) is mounted by said struts (11).

4. The gas turbine as set forth in claim 1, 2 or 3, com-
prising
a compressor (1), and
a flow guide (75) disposed around the entire circum-
ference of the outlet of said compressor (1), said flow
guide (75) having a smoothly curved face for guiding
the discharged air to flow toward said gas turbine
combustor arranged on the outer side.

Patentansprüche

1. Eine Gasturbine mit einer Gasturbinenbrennkam-
mer, wobei die Gasturbinenbrennkammer aufweist:

einen Brennkammerzylinder (3b, 10), der in ei-
nem Brennkammer-Gehäuseabschnitt eines
Turbinengehäuses (2) gelagert ist,
eine Pilotdüse (8), die in dem Zentrum des
Brennkammerzylinders (3b, 10) angeordnet ist,
eine Vielzahl an Hauptdüsen (7), die um die Pi-
lotdüse (8) herum angeordnet sind,
einen Strömungsring (20), der eine ringförmige
Form mit einem halbrunden Querschnitt auf-
weist und derart befestigt ist, dass er ein strom-
aufwärts liegendes Ende des Brennkammerzy-
linders (3b, 10) mit dem halbrunden Querschnitt
unter Beibehaltung eines dazwischen liegenden
vorbestimmten Abstandes oder Zwischen-
raums abdeckt,
eine poröse Platte (50), die stromabwärts des
Strömungsrings (20) angeordnet ist, zum Ver-
schließen eines Raums, der in dem Brennkam-
merzylinder (3b, 10) zwischen der Pilotdüse (8)
und den Hauptdüsen (7) gebildet ist,
wobei die Gasturbinenbrennkammer dadurch
gekennzeichnet ist, dass sie außerdem einen
Führungsabschnitt (60) aufweist, der um einen
Einlassabschnitt des Brennkammer-Gehäuse-
abschnitts des Turbinengehäuses (2) herum an-
geordnet ist, wobei der Führungsabschnitt (60)
eine sanft gekrümmte Fläche zum Abdecken
der gesamten Umfangswandfläche des Einlas-
sabschnitts besitzt.

2. Eine Gasturbine gemäß Anspruch 1, wobei der
Brennkammerzylinder (3b, 10) an seinem Umfang
durch eine Vielzahl von Streben (11) gehalten ist,
die an einem Ende in dem Brennkammer-Gehäuse-

abschnitt des Turbinengehäuses (2) angebracht
sind.

3. Eine Gasturbine gemäß Anspruch 1 oder 2, wobei
der Strömungsring (20) durch die Streben (11) be-
festigt ist.

4. Eine Gasturbine gemäß Anspruch 1, 2 oder 3, mit
einem Kompressor (1) und
einer Strömungsführung (75), die um den gesamten
Umfang des Auslasses des Kompressors (1) herum
angeordnet ist, wobei die Strömungsführung (75) ei-
ne sanft gekrümmte Fläche zum Leiten der ausge-
tragenen Luft, so dass diese zu der an der Außen-
seite angeordneten Gasturbinenbrennkammer
strömt, aufweist.

Revendications

1. Turbine à gaz, comprenant une chambre de com-
bustion de turbine à gaz, la chambre de combustion
de turbine à gaz, comprenant :

un cylindre (3b, 10) de chambre de combustion
supporté dans une partie d’enveloppe (3) de
chambre de combustion d’une carcasse (2) de
turbine ;
une tuyère (8) pilote disposée au centre du cy-
lindre (3b, 10) de chambre de combustion ;
une pluralité de tuyères (3) principales dispo-
sées autour de la tuyère (8) pilote ;
un anneau (20) d’écoulement ayant une forme
annulaire de section hémicirculaire et monté de
manière à recouvrir une extrémité en amont du
cylindre (3b, 10) de la chambre de combustion
par la section hémicirculaire, tout en conservant
un intervalle déterminé à l’avance entre elles ;
une plaque (50) poreuse disposée en aval de
l’anneau (20) d’écoulement pour former un es-
pace qui est formé dans le cylindre (3b, 10) de
la chambre de combustion entre la tuyère (8)
pilote et les tuyères (7) principales ;
la chambre de combustion de la turbine à gaz
étant caractérisée en ce qu’elle comprend, en
outre :

une partie (60) de guidage disposée autour
d’une partie d’entrée de la partie d’envelop-
pe de la chambre de combustion de la car-
casse (2) de la turbine, la partie (60) de gui-
dage ayant une face à courbure douce pour
recouvrir toute la face de paroi de la circon-
férence de la partie d’entrée.

2. Turbine à gaz suivant la revendication 1, dans la-
quelle le cylindre (3b, 10) de la chambre de combus-
tion est supporté à sa circonférence par une pluralité
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de jambes (11) fixées à une extrémité de la partie
d’enveloppe de la chambre de combustion de la car-
casse (2) de la turbine.

3. Turbine à gaz suivant la revendication 1 ou 2, dans
laquelle l’anneau (20) d’écoulement est monté par
les jambes (11).

4. Turbine à gaz suivant la revendication 1, 2 ou 3,
comprenant :

un compresseur (1) et
un guide (75) d’écoulement disposé autour de
toute la circonférence de la sortie du compres-
seur (1), le guide (75) d’écoulement ayant une
face à courbure douce pour guider l’air évacué
afin qu’il s’écoule en direction de la chambre de
combustion de la turbine à gaz disposée du côté
extérieur.
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