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

elbow (3) axially into a gas ring channel (4), which Is joined to the flow channel (13). Cooling air Is guided on the outside along the
elbow (3). A plurality of ribs (8) are arranged at spaced locations from one another on the outside on the gas collection pipe (1) In

e area of the elbow (3) on the side facing away from the flow channel (13).
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ABSTRACT OF THE DISCLOSURE

A gas collection pipe (1) carrying hot gas establishes the connection between the
combustion chambers (9) of a gas turbine plant and the flow channel (13) of the gas turbine. The
gas collection pipe (1) has two inlet pipe connections (2), which open via an elbow (3) axially
into a gas ring channel (4), which 1s joined to the flow channel (13). Cooling air 1s guided on the
outside along the elbow (3). A plurality of ribs (8) are arranged at spaced locations from one
another on the outside on the gas collection pipe (1) in the area of the elbow (3) on the side

facing away from the flow channel (13).



10

CA 02424166 2003-04-01

GAS COLLECTION PIPE CARRYING HOT GAS
FIELD OF THE INVENTION

The present invention pertains to a gas collection pipe carrying hot gas for connection

between the combustion chambers of a gas turbine plant and a flow channel of the gas turbine.

BACKGROUND OF THE INVENTION

A two-armed gas collection pipe of this type, also called bifurcated pipe, has been known
from DE 198 15 473 Al. Due to the special shape of the inlet pipe connection of this gas
collection pipe, the middie areas are subject to substantially higher thermal load than the upper
area and the lower area in 1ts outlet cross section formed by the gas rning channel.

The gas ring channel of the gas collection pipe is cooled to the extent that cooling air 1s
led along the gas ring channel on the outside. This cooling air is taken from the compressor of
the gas turbine plant. Two ring flanges, which are provided with slots for the passage of the

cooling air into the flow channel of the gas turbine, are provided at the edges of the gas ring
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channel. In a gas collection pipe known from DE 100 32 454 A1, the cross sections of the slots
are distributed nonuniformly over the circumference of the ring flange such that a larger amount
of cooling air 1s carried along at the areas of the gas collection pipe that are subject to a higher
thermal load than at the areas that are subject to a lower thermal load. As a result, uniform

cooling of the gas ring channel of the gas collection pipe is achieved due to the nonuniform

amount of cooling air.

SUMMARY OF THE INVENTION

The basic object of the present invention 1s to design the gas collection pipe of this type
such that the guiding of the cooling air known from DE 100 32 454 Al is achieved with other
means with a simultaneous intensification of the cooling.

The object 1s accomplished according to the present invention in a gas collection pipe
carrying hot gas for connection between combustion chambers of a gas turbine plant and the
flow channel of the gas turbine, wherein the gas collection pipe has two inlet pipe connections.
The 1nlet pipe connections open via an elbow axially into a gas ring channel, which is joined to
the flow channel. Cooling air 1s led along the elbow on the outside. A plurality of ribs are
arranged at spaced locations from one another on the outside on the gas collection pipe, in the
area of the elbow, on the side facing away from the flow channel.

The ribs are placed in the gas collection pipe according to the present invention such that
they deflect the cooling air stream directed toward the gas collection pipe and direct it preferably
toward the middle area of the gas collection pipe, which is subject to the highest thermal load.

Moreover, the surface of the area subject to the higher thermal load, where better removal of heat
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1s achieved, 1s enlarged by the ribs.

As 1s known from DE 100 32 454 Al, the amount of cooling air as a whole is not
increased during the cooling of the gas collection pipe. The cooling air, which normally cools
areas that have only a low temperature load, is only led to the areas that are subject to a higher
thermal load. As a result, the material temperature of the outlet cross section increases in the
cold zones. However, the temperatures drop in the two hot zones, so that a nearly uniform
temperature profile is obtained over the circumference.

The advantages arising from the measures according to the present invention are a
reduction of the local, service life-limiting material temperature, an evening out of the
temperature distribution, a reduction of temperature stresses, an improvement in the temperature
stability and corrosion resistance and an increase in the service life of the gas collection pipe.

Another advantage 1s that no increased cooling air demand 1s necessary. Additional
cooling air 1s usually sent to hot zones according to the methods known and used hitherto to
counter temperature peaks in components exposed to high temperatures. However, this
additional cooling air 1s usually not available, or 1t leads to a reduction 1n the efficiency of the
machine.

The various features of novelty which characterize the invention are pointed out with
particularity in the claims annexed to and forming a part of this disclosure. For a better
understanding of the invention, its operating advantages and specific objects attained by 1its uses,
reference i1s made to the accompanying drawings and descriptive matter in which a preferred

embodiment of the invention i1s illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS
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In the drawings:

Figure 1 1S a perspective view of a gas collection pipe according to the present invention
when viewed obliquely from the top from the oncoming flow side,

Figure 2 1S a perspective view of a gas collection pipe according to the present invention
when viewed from the oncoming flow side,

Figure 3 1s a perspective view of a gas collection pipe according to the present invention
when viewed obliquely from the side, and

Figure 4 1S a detail from a gas turbine plant as a half-section through the transition between

the compressor part and the turbine part of the gas turbine plant.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to the drawings in particular, Figure 4 shows a gas turbine plant to the extent as
necessary for the understanding of the present invention. The gas turbine plant is known per se
and comprises a compressor, a gas turbine and, in this case, two outer combustion chambers 9 in
a V-shaped arrangement. Only one of the combustion chambers 9 can be recognized in the view
tin Figure 4. The gas turbine contains a rotor disk 10, which carries rotor blades 12, which are
located within the ring-shaped flow channel 13 of the gas turbine. The flow channel 13 is joined
by a gas ring channel 4 acting as a gas collection space. Only the compressor blading 11 of the
compressor rotor can be recognized from the compressor of the gas turbine plant in Figure 4.

The connection between the two combustion chambers 9 of the gas turbine plant and the
flow channel 13 of the gas turbine is established via a two-armed gas collection pipe 1 carrying

hot gas, which 1s shown in greater detail in Figures 1 through 3. The gas collection pipe 1 1s
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provided with two inlet pipe connections 2, which are connected each to the gas outlet of one of
the combustion chambers 9. The inlet pipe connections 2 open via a 90E elbow 3 into a gas ring

channel 4 used as a gas collection space in the lower part of the gas collection pipe 1. The gas
collection pipe 1 1s provided with an outer ring flange 5 and an inner ring flange 6, which are
joined to corresponding opposing flanges of the housing of the gas turbine. The compressed hot
gas flows from the combustion chambers 9 through the inlet pipe connections 2 of the gas
collection pipe 1 and 1s united and collected in the gas ring channel 4 before it flows into the
flow channel 13 and sets the turbine rotor 10 with the rotor blades 12 into rotation.

Due to the design of the inlet pipe connections 2, the gas ring channel 4 of the gas
collection pipe 1 ts subjected to nonuniform thermal load by the hot gas being carried. The
middle areas, which correspond to the 3 o'clock and 9 o'clock positions, are subject to a higher
load than the upper and lower areas of the gas ring channel 4 corresponding to the 6 o'clock and
12 o'clock positions.

The entire gas collection pipe 1 1s cooled by convection on the outside by compressor atr,
which 1s taken from the compressor of the gas turbine plant. This cooling air 1s led on the
outside along the elbow 3 and, adjoining it, along the gas ring channel 4. Slots 7 or other
openings are provided for this purpose in the outer and inner ring flanges 5, 6, which protrude as
rings into the path of flow of the cooling air. The cooling atr flows off through these slots 7.

The dniving force for the flow of the cooling air 1s a pressure difference, which builds up on both
sides of the slotted ring flanges 3, 6.

To guide the cooling air, a plurality of ribs 8 are arranged at spaced locations from one

another, e.g., by spot welding, on the gas collection pipe 1 on the outside in the area of the elbow
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3 on the side facing away from the inlet flange of the gas turbine. These ribs 8 are led into the
inlet pipe connection 2 up to and into the middle area of the gas ring channel 4 along the elbow 3
beginning from the transition area both on the inner side and on the outer side of the gas ring
channel. The ribs 8 thus arranged guide the cooling air, which arrives in a more or less directed
manner, to the hottest areas of the gas collection pipe 1 in order to cool these especially strongly.
At the same time, the surface to be cooled is enlarged by the ribs, as a result of which the cooling
1s further intensified.

The ribs 8 extend in the radial direction over the area near the wall. The height of the ribs
8 depends on the size of the gas turbine. If the height of the gas ring channel 4 is about 70 mm,
the height of the ribs 8 is about 5 mm to 10 mm.

While a specific embodiment of the invention has been shown and described in detail to

tllustrate the application of the principles of the invention, it will be understood that the invention

may be embodied otherwise without departing from such principles.
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WHAT IS CLAIMED I5:

1. A gas collection pipe carrying hot gas for connection between the combustion
chambers of a gas turbine plant and the flow channel of a gas turbine, the gas collection pipe
comprising:

two inlet pipe connections opening axially via an elbow into a gas ring channel joined to
the flow channel; and

a plurality of said ribs arranged at spaced locations from one another on an outside of the
gas collection pipe in an area of said elbow on a side of the gas collection pipe facing away from

the flow channel, wherein cooling air is led by the ribs along the elbow on the outside of the gas

collection pipe.

2. A gas collection pipe in accordance with claim 1, wherein the ribs are led along the
elbow beginning from a transition area into the inlet pipe connection up to and into a middie area

of the gas ring channel on an inner side and on an outer side of the gas ring channel.

3. A gas collection pipe in accordance with claim 1, wherein the height of the ribs 1s

about 10% of a height of the gas ring channel.

4. A gas collection pipe in accordance with claim 2, wherein the height of the ribs 1s

about 10% of a height of the gas ring channel.

5. A gas turbine plant arrangement comprising:
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combustion chambers:

a gas turbine with a flow channel,

a gas collection pipe carrying hot gas between said combustion chambers and said flow
channel and including two inlet pipe connections to the respective combustion chambers, said
inlet pipe connections opening axially via an elbow into a gas ring channel joined to said flow
channel; and

a plurality of said nbs arranged at spaced locations from one another on an outside of said
gas collection pipe 1n an area of said eibow on a side of said gas collection pipe facing away
from said flow channel, the nbs and the outer surface of the gas collection pipe defining surfaces

of a cooling air channel with cooling air being led along said gas collection pipe.

6. A gas turbine plant arrangement in accordance with claim 5, wherein said ribs are led
along said elbow beginning from a transition area into said inlet pipe connection up to and into a
middle area of said gas ring channel on an inner side and on an outer side of said gas ring

channel.

7. A gas turbine plant arrangement 1n accordance with claim 5, wherein said hetght of

said ribs 1s about 10% of a height of said gas ring channel.



Fig. 1
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Fig. 2
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Fig. 3
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