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(57) Abrége/Abstract:

In gas turbine combustor in which combustion air flows on outer periphery of cylinder body and turns to enter the cylinder body
while being mixed with fuel in main burner to form pre-mixture, there Is provided upstream of the main burner 101 in the
combustor 103 a rectifier 106 or 108 for rectifying the combustion air so as to make flow velocity of the combustion air uniform,
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(57) Abréege(suite)/Abstract(continued):
thereby shortcomings In the prior art of concentration non-uniformity of the pre-mixture of main fuel and combustion air, high
concentration of NO, generated from the main burner 101 in combustion, etc. are eliminated and larger combustion range to

maintain stable combustion Is attained.
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In gas turbine combustor in which combustion air
flows on outer periphery of.cylinder body and turns to enter
the cylinder body while being mixed with fuel in main burner
to form pre-mixture, there is provided upstream of the main
burner 101 in the combustor 103 a rectifier 106 or 108 for
rectifying the combustion air so as to make flow velocity of
the combustion air uniform, thereby shortcomings in the prior
art of concentration non-uniformity of the pre-mixture of
main fuel and combustion air, high concentration of NO,
generated from the main burner 101 in combustion, etc. are

eliminated and larger combustion range to maintain stable

combustion 1s attained.
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SPECIFICATION
GAS TURBINE COMBUSTOR

BACKGROUND OF THE INVENTION:
Field of the Invention:
The present invention relates to a combustor of gas
turbine for a thermal power plant and the like.

Description of the Prior Art:

Fig. 2 is an explanatory view of a prfi.or art premixed
flame low NO, type combustor of gas turbine for a thermél power
plant and the like. In this figure, the gas turbine combustor
has therein a combustor 203 of cylinder body and eight pieces
of main burners 201 are disposed in the combustor 203 around
central axis thereof. Main fuel supplied frommain fuel nozzles
and combustion air are mixed to form a pre-mixture, which is
burned in the combustor 203 with a pilot of a pilot fuel supplied
from a pi1lot fuel nozzle 202. The combustion air flows on an
outer periphery of the combustor 203 and turns 180° at an air
inflow portion 205 to enter the combustor 203. In Fig. 2,
numeral 204 designates a pilot air swirler, which is disposed
for supplying combustion air for burning the pilot fuel.

In the prior art gas turbine combustor as mentioned
above, the combustion air flows on the outer periphery of the

combustor 203 of cylinder body and then turns 180° at the air
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inflow portion 205 to enter the combustor 203, hence the
combustion air, so turned, 1s biased to the central portion,
so that velocity distribution of the combustion air in the

combustor 203 1n the cross section A-A of Fig. 2{(a) tends to

ke

become faster at the central portion of the combustor 203 and
slower at the peripheral portion of same.

If such biasing occurs 1n the velocity distribution of
the combustion alr in the combustor 203, concentration of the
premlxed fuel of the main fuel and the combustion air becomes
non-uniform and there arise shortcomings such that NOy
generating at the main burners 201 in the combustion becomes

high 1n concentration, combustion range for effecting a

stable combustion in the combustor 203 becomes narrow, etc.

SUMMARY OF THE INVENTION:

In order to dissolve said shortcomings 1n the prior
art gas turbine combustor, 1t 1s an object of the present
invention to provide a gas turbine combustor in which a
combustion alr flows on an outer periphery of cylinder body
and turns to enter the cylinder body while being mixed with a
fuel 1n a main burner to form a pre-mixture which may be
referred to as combustion gas i1in the claims, characterized in
that there 1s provided upstream of said main burner in said
cylinder body a rectifier for rectifying the combustion air
so as to make uniform a flow velocity of the combustion air

in the combustor.

In the gas turbine combustor according to the present
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invention as mentioned above, there is provided upstream of the
main burner the rectifier for rectifying the combustion air
flowing on the outer periphery of the cylinder body of the
combustor and turning to enter the cylinder body so as to make
the flow velocity distribution of the combustion air uniform,
thereby the flow rate of the combustion air upstream of the main
burner in the cylinder body of the combustor becomes uniform.
Also, the gas turbine combustor according to the
present invention is characterized in that there are provided
a plurality of said main burners around a central axis of said
cylinder body and saild rectifier 1s such one as having an
opening formed in a ring shape so as to close a central portion
of said cylinder body. According to the present gas turbine
combustor, by use of a simple structure of the rectifier, the
combustion air 1is rectified so that biasing of the combustion
ailr toward the central portion of the cylinder body of the
combustor is corrected and a rectifying effect for making the
flow velocity in the cylinder body uniform 1s obtained.
Also, the gas turbine combustor according to the
present invention is characterized in that there are provided
a plurality of said main burners around a central axis of said

cylinder body and said rectifier 1is such one as having a

plurality of openings, each formed in a round hole shape
corresponding to said plurality of main burners, positioned

upstream of said plurality of main burners. According to the
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present gas turbine combustor, the rectifier for rectifying
the combustion air to be led into the main burner has a
higher rectifying function so that biasing of the combustion
air toward the central portion of the cylinder body of the
combustor 1s corrected and a higher rectifying effect for
making the flow velocity 1n the cylinder body uniform is
obtained.

According to one aspect of the invention, there 1is
provided a gas turbine combustor comprising a cylinder body
having an upstream side; a pilot fuel supply tube disposed
along a central axis of said cylinder body having a pilot
fuel nozzle at the downstream end of the pilot fuel supply
tube; a pilot swirler disposed around said pilot fuel nozzle
and extending radially to a first radial distance; a
plurality of main burners disposed about an outer periphery
of said pilot swirler, wherein combustion air flows along an
outer periphery of said cylinder body and turns to enter said

cylinder body from the upstream side of said cylinder body so

as to flow 1ntoc said pilot fuel nozzle and said main burners,
and then the combustion air 1is to be mixed with a fuel to
effect combustion of a combustion gas resulting from the
mixture; and an air flow adjusting device disposed around
sald pilot fuel supply tube on the upstream end of said
cylinder body wherein said airflow adjusting device comprises
a first surface extending radially outwardly from said pilot
fuel supply tube to a distance comparable to the first radial
distance to 1nterrupt combustion air from flowing directly to
the pilot swirler, and the air flow adjusting device further

comprising an open portion permitting the combustion air to

flow directly 1n a peripheral portion of said cylinder body

that corresponds to the locations of said main burners,

wherein said air flow adjusting device is capable of

adjusting the flow of combustion air such that a flow
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velocity of the combustion air in each of said main burners

1s uniform, and a flow rate of the combustion alr flowing

into sald main burners and a flow rate of the combustion gas
flowing into said pilot swirler are nearly equal.

According to another aspect of the invention, there 1is
provided a gas turbine combustor comprising a cylindrical
body having a central axis; a pilot fuel supply tube
positioned 1in saild cylindrical body and aligned with the
central axis thereof having a pilot fuel nozzle at the

downstream end of the pilot fuel supply tube; a pilot air

e

tl

swirler surrounding sailid pilot

fuel nozzle; a plurality of
axlally extending main burners disposed within said
cylindrical body and radially around said pilot air swirler;

and an air flow adjuster disposed around said pilot fuel

F

supply tube 1in an upstream end 0f said cylinder body, said

alr flow adjuster comprising a first surface extending

radially from said pilot fuel supply tube to interrupt a
direct flow of combustion air toward said pilot air swirler
and an open portion to permit combustion air to flow
1indirectly to said pilot air swirler and directly into the
maln burners; and whereiln said air flow adjuster is capable
of modifying flow of combustion air turned 180 degrees into
the upstream end of said cylinder body such that the flow of
combustion alir downstream of said air flow adjuster is
uniform across the cylinder body and the rate of flow into

sald pillot fuel nozzle 1is nearly equal to the rate of flow

into sailid maln burners.

4a
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BRIEF DESCRIPTION OF THE DRAWINGS:

Fig. 1 1s an explanatory view of a gas turbine
combustor of one embodiment according to the present invention,
wherein Fig. 1l(a) 1s a longitudinal c¢ross sectional view
thereof, Fig. 1l(b) 1s a cross sectional view showing one
example of rectifier taken on line B-B of Fig. 1(a), Fig. 1l(c)
is an explanatory view showing an effect of the rectifier and
Fig. 1(d) is a cross sectional view showing another example of
rectifier taken on line B-B of Fig. 1l(a).

Fig. 2 1s an explanatory view of a prior art gas
turbine combustor, wherein Fig. 2(a) 1s a longitudinal cross
sectional view thereof, Fig. 2(b) is a cross secticnal view
taken on line A-A of Fig. 2(a) and Fig. 2(c¢) 1is an explanatory

view showing an effect thereof.

DESCRIPTION OF THE PREFERRED EMBODIMENTS:

Fig. 1 is an explanatory view of a premixed flame low

NOx type combustor of gas turbine of one embodiment according
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to the present invention. In this figure, the gas turbine

combustor of the embodiment is a combustor of a gas turbine used

for a thermal power plant and the like, and numeral 101
designates a main burner of the gas turbine combustor, numeral
102 designates a pilot fuel nozzle of the gas turbine combustor,
numeral 103 designates a combustor of cylinder body, numeral
104 designates a pilot air swirler, which is disposed for
supplying a combustion air for burning a pilot fuel, numeral
105 designates an air inflow portion, at which the combustion
air, flowing on an outer periphery of the combustor 103, turns
180° to enter the combustor 103 and numeral 106 designates a
rectifier, which is disposed at an inlet of the combustor 103
for rectifying the combustion air flowing through the air
inflow portion 105 to enter the combustor 103 so that flow
velocity of the combustion air in the combustor 103 is made

uniform substantially.

In the mentioned gas turbine combustor, eight pieces
of the main burners 101 are disposed in the combustor 103 and
main fuel supplied from main fuel nozzles and combustion air
are mixed to form a pre-mixture, which is burned in the
combustion 103 with a pilot of the pilot fuel supplied from the
pilot fuel nozzle 102. The combustion air flows on the outer
periphery of the combustor 103 and turns 180° at the air inflow
portion 105 to enter the combustor 103.

In the present gas turbine combustor, as shown in
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Fig. 1(a), the rectifier 106 1s disposed at the inlet of the
combustor 103, thereby the combustion air, flowing on the outer
periphery of the combustor 103 and turning 180° at the air
inflow portion 105 to enter the combustor 103, is rectified,
so that the flow velocity of the combustion alr in the combustor
103 is made uniform substantially. The rectifier 106, as shown
in Fig. 1(b), is of a shape having an opening of doughnut-shape
so as to close a central portion of the combustor 103, thus the
combustion alr flowing into the main burners 101 and the pilot
air swirler 104, respectively, becomes substaﬁtially uniform
in the flow rate in the combustor 103, so that the flow velocity
of the combustion air becomes nearly equal in the entire area
within the combustor 103. It is to be noted that, as shown in
Fig. 1(d), in place of the rectifier 106 having the
doughnut-shape opening, such a rectifier 108 may be provided
as having eight pieces of tound hole-shape openings 107 to
position upstream on central axes of the respective main
burners 101. By employing such shape of the rectifier 106 or
108, a rectifier having a less pressure loss and a larger

rectifying effect can be obtained.

While the combustion air turns 180° at the air inflow
portion 105 to enter the combustor 103, there is provided on
the upstream side of the main burners 101 and the pilot air
nozzle 102 the rectifier 106 having the doughnut-shape opening

or the rectifier 108 having the round hole-shape openings to
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correspond to the number of respective position of the main
burners 101, thereby the combustion air is suppressed to flow
at the central portion of the combustor 103 and flows through
the opening or openings. Hence, the pressure loss of the
combustion air flow at the central portion increases, so that
the flow rate of the combustion.air flowing into the main
burners 101 and that flowing into the pilot air swirler 104
become nearly equal to each other and the flow velocity of the
combustion air becomes uniform in the entire area of the
combustor 103. thus, the flow rate of the combustion air
flowing into the pilot air swirler 104 is reduced and the flow
velocity distribution of the combustion air at a cross section
C~C of Fig. 1(a) 1n the combustor 103 becomes uniform as shown
in Fig. 1(c).

While either of said rectifiers is of a simple
structure having a high rectifying effect and an optimum
rectifying effect can be selected by the size of the opening
and the size of the portion closing the central portion of the
combustor, the rectifier 108 having the round hole-shape
openings to correspond to the number and respective position
of the main burners 101 has a higher rectifying effect, as
compared with the rectifier 106 having the doughnut-shape

opening, in the rectifying effect to induce the combustion air

into the main burners 101.

In the prior art gas turbine combustor, because the
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combustion air, flowing on the outer periphery of the combustor,
turns 180° at the air inflow portion and enters the combustor,
the flow velocity distribution of the combustion air on the
cross section of the combustor tends to become faster at the
central portion of the combustor and slower at the peripheral
portion. If there occurs such a biasing in the flow velocity
distribution of the combustion air in the combustor,
concentration of the pre-mixture of the main fuel and the
combustion alir becomes non-uniform and there arise such
shortcomings that concentration of NO, generating from the main
fuel 1in the combustion becomes higher, the combustion range
within which a stable combustion is maintained becomes narrower,

etc.

In the gas turbine combustor according to the present
invention, on the contrary, there is provided the rectifier 106
or 108 on the upstream side of the main burners 101 and the pilot
alr nozzle 102, thereby the combustion air flowing on the outer
periphery of the combustor 103 and turning 180° at the air
inflow portion 105 is rectified before entering the combustor
103, so that the flow velocity distribution of the combustion
alr in the combustor 103 is made uniform. Thus, the flow rate
of the combustion air in the main burners 101 is made uniform
and concentration of the pre-mixture of the main fuel and the

combustion air becomes uniform. Hence, NO, amount generated

from the main burners 101 in the combustion becomes nearly zero
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and the combustion range within which a stable combustion 1s
maintained in the combustor 103 becomes enlarged.

It is understood that the invention 1s not limited
to the particular construction and arrangement herein
illustrated and described but embraces such modified forms

thereof as come within the scope of the following claims.
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CLAIMS

1. A gas turbine combustor comprising:

a cylinder body having an upstream side;

a pllot fuel supply tube disposed along a central axis of
sald cylinder body having a pilot fuel nozzle at the
downstream end of the pilot fuel supply tube;

a pllot swirler disposed around said pilot fuel nozzle
and extending radially to a first radial distance ;

a plurality of main burners disposed about an outer
periphery of said pilot swirler, wherein combustion air
flows along an outer periphery of said cylinder body and turns
to enter said cylinder body from the upstream side of said
cylinder body so as to flow 1nto said pilot fuel nozzle and
sald main burners, and then the combustion alir is to be mixed

gt

with a fuel to effect combustion of a combustion gas resulting

from the mixture; and.
an air flow adjusting device disposed around said pilot

fuel supply tube on the upstream end of said cylinder body

wherein said airflow adjusting device comprises a first

surface extending radially outwardly from said pilot fuel
supply tube to a distance comparable to the first radial
distance to interrupt combustion ailir from flowing directly to
the pilot swirler, and the air flow adjusting device further
comprising an open portion permitting the combustion air to
flow directly in a peripheral portion of said cylinder body
that corresponds to the locations of said main burners,

wherein said air flow adjusting device is capable of

adjusting the flow of combustion air such that a flow velocity

of the combustion air i1n each of said main burners is uniform,
and a flow rate of the combustion air flowing

1nto said main burners and a flow rate of the combustion air

flowing into said pilot swirler are nearly equal.

10
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2. A gas turbine combustor as claimed in claim 1,
wherein said open portion of the air flow adjusting device 1is

an annular opening.

3. A gas turbine combustor as claimed in claim 1,

wherein the open portion of said air flow adjusting device

comprises a plurality of openings located i1n a portion of said

alr flow adjusting device wherelin sald openings are

intermediate between a central axis and an outer periphery of

said air flow adjusting device, and sald openings are aligned

with central axes of said main burners, respectively.

4, A gas turbine combustor as claimed in claim 3,

wherein each of said openings has a round shape.

5. A gas turbine combustor comprising:
a cylindrical body having a central axis;
a pilot fuel supply tube positioned 1n said cylindrical

body and aligned with the central axis thereof having a pilot

fuel nozzle at the downstream end of the pilot fuel supply
tube;
a pilot air swirler surrounding said pilot fuel nozzle;
a plurality of axially extending maln burners disposed
within said cylindrical body and radially around said pilot
alr swirler; and
an alr flow adjuster disposed around said pilot fuel

e

supply tube 1n an upstream end of said cylinder body, saild air

-

flow adjuster comprising a first surface extending radially
from said pilot fuel supply tube to interrupt a direct flow of
combustion air toward said pllot air swirler and an open
portion to permit combustion air to flow indirectly to said

pilot alr swirler and directly into the main burners; and

11
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wherein said air flow adjuster is capable of modifying
flow of combustion air turned 180 degrees 1nto the upstream
end of said cylinder body such that the flow of combustion air
downstream of said air flow adjuster is uniform across the
cylinder body and the rate of flow into said pilot fuel nozzle

1s nearly equal to the rate of flow i1nto said main burners.

6. A gas turbine combustor as claimed in claim 5,
whereiln the open portion of the air flow adjuster 1s an

annular opening.

7. A gas turbine combustor as claimed 1n claim 5,
wherein the open portion of said air flow adjuster comprises a
plurality of openings located in a portion intermediate
petween the central axis of said cylinder body and an outer
periphery of the air flow adjuster, and each of said openings

1s aligned with a central axis of one of said main burners.

8. A gas turbine combustor as claimed in claim 7,

wherein each of said openings has a round shape.

12
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