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surface (/1) of an inner grooved surface (72) of a ring (70) for obtaining an axial seal. The series of disks comprises three disks, a
first disk (12), a second disk (13) and a third disk (14) respectively. The three disks are fixed to each other centrally by means of a
series of spokes (30) and are constrained in pairs respectively by means of a series of pins which are arranged orthogonally to the
three disks to minimize the relative movements of the three disks in an axial direction at the same time allowing the radial dilatations

of the three disks themselves.
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(57) Abstract: Convex sealing bottom (10) for a twin-shaft
turbine of the type comprising a series of convex disks con-
strained to each other by means of a series of pins, each disk
of said disks comprises an outer shaped edge which is engaged
with a corresponding annular surface (71) of an inner grooved
surface (72) of aring (70) for obtaining an axial seal. The se-
ries of disks comprises three disks, a first disk (12), a second
disk (13) and a third disk (14) respectively. The three disks are
fixed to each other centrally by means of a series of spokes (30)
and are constrained in pairs respectively by means of a series
of pins which are arranged orthogonally to the three disks to
minimize the relative movements of the three disks in an axial
direction at the same time allowing the radial dilatations of the
three disks themselves.
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STRUCTURE FOR SEPARATING THE INTERNAL AREAS OF A HIGH PRESSURE AND A LOW
PRESSURE TURBINE

The present i1invention relates to a convex sealing
bottom for a twin-shaft gas turbine.

10 A gas turbine 1s a rotating thermal machine which
converts the enthalpy of a gas into useful work, using
gases coming from a combustion and which supplies me-
chanical power on a rotating shaft.

The turbine therefore normally comprises a compres-

15 sor or turbo-compressor, 1inside which the air taken from
the outside is brought under pressure.

Various injectors feed the fuel which is mixed with
the air to form a air-fuel ignition mixture.
The axial compressor 1is entrained by a so-called

20 turbine, or turbo-expander, which supplies mechanical en-
ergy to a user transforming the enthalpy of the gases
combusted i1in the combustion chamber.

In applications for the generation of mechanical en-
ergy, the expansion jump 1is subdivided into two partial

25 jumps, each of which takes place inside a turbine. The
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high-pressure turbine, downstream of the combustion cham-
ber, entrains the compressidn. The low-pressure turbine,
which collects the gases coming from the high-pressure
turbine, is then connected to a user.

The turbo-expander, turbo-compressor, combustion
chamber (or heater), outlet shaft, regulation system and
lgnition system, form the essential parts of a gas tur-
bine plant.

As far as the functioning of a gas turbine is con-
cerned, 1t 1s known that the 'fluid penetrates the com-
pressor through a series of inlet ducts.

In these canalizations, the gas has low-pressure and
low-temperature characteristics, whereas, as it passes
through the compressor, the gas 1is cqmpressed and 1ts
temperature 1ncreases.

It then penetrates into the combustion (or heating)
chamber, where 1t wundergoes a further significant in-
crease 1n temperature.

The heat necessary for the temperature increase of
the gas 1is supplied by the combustion of gas fuel intro-
duced 1nto the heating chamber, by means of injectors.

The triggering of the combustion, when the machine
1s activated, 1s obtained by means of sparking plugs.

At the outlet of the combustion chamber, the high-

pressure and high-temperature gas reaches the turbine,
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through specific ducts, where it gives up part of the en-
ergy accumulated in the compressor and heating chamber
(combustor) and then flows outside by means of the dis-
charge channels.

In applications for the generation of mechanical en-
ergy, the internal area of the high pressure turbine and
the internal area of the low pressure turbine are sepa-
rated by means of a bottom whose function i1s to guarantee
a sealing between each other.

This 1s to avoid the drawing of gases which would
jeopardize the reliability and performances of the power
turbine.

The bottom also acts as a duct for a flow of so-
called “purge” air, i.e. a flow of pressurized air which
prevents the ingestion of hot gases through the duct to-
wards the bottom and towards the components of the tur-
bine which would be damaged by these hot gases.

The convex bottom currently comprises two convex
digsks constrained to each other by means of a series of
pins.

These disks have an outer shaped edge which are cou-
prled, forming a seal, of the metal on metal type, with a
sealing ring.

Furthermore, said two disks define a channel for the

purge alr towards the low pressure turbine.
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One of the disadvantages o©f the bottoms of known
turbines is that, as a result of thermal gradients, they
undergo deformations which cause seal losses in the areas
where the seal 1s obtained by means of specific geome-
tries.

The reason for this i1s that when the turbine 1s run-
ning, the pins, 1initially axially oriented, rotate spe-
cifically as a result of non-uniform thermal deformations
on the disks, jeopardizing the correct seal on the seal-
ing ring.

A further disadvantage 1s that, in this way, there
1s the ingestion of hot gases which jeopardize the useful
life of the bottom and other components of the gas tur-
bine.

This 1s because oxidation phenomena are created at
hot temperatures which, accompanied by fatigue phenomena,
intensify the stress causing, with time, c¢racks and
splitting, finally jeopardizing the correct functioning
of the bottom and other components.

An objective of the present 1invention is to provide
a bottom for a twin-shaft turbine which maintains a seal
without causing mechanical stress on the bottom itself.

A further objective 1s to provide a convex -sealing
bottom for a twin-shaft turbine which allows an increase

in the performances of the turbine 1itself, maintaining a
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high useful life of the bottom 1itself.

Yet another objective is to provide a convex seallng

bottom for a twin—-shatft turbine which avolds the

g—

ingestion of hot gases coming both

—

from a low pressure
turbine and a high pressure turbine.

An additional objective 1s to provide a convex

sealing bottom for a twin-shaft turbine which 1s simple

and economical.

These objections according to the present invention

#

are achileved by providing a convex seallng bottom for a

p— b
P

twin-shaft turbine of the type 1including a series of

y—
e

convex disks, constrained to each other by means of a

-

series of pins. Each disk of said disks may include an

outer shaped edge which 1s engaged with a corresponding

g~

annular surface of an inner grooved surface of a ring for

1

obtaining an axial seal, characterized 1n that said

P

series of disks are three disks, a first disk (12), a

second disk and a third disk respectively, and 1n that

said three disks are fixed to each other centrally Dby

p—

means of a series of spokes and 1n that they are

fr—

constrained 1n pairs respectively by means of said series

ﬁ
e

of pins which are arranged orthogonally to sald three

-

disks to minimize the relative movements of said three

disks in an axial direction at the same time allowing the

radial dilatations of said three disks.

Fach disk of said three disks may 1include a seriles

gr—

of housings for said serles of pins.

g

The series of housings may be situated on each disk
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of said three disks along a circumference close to the
outer circular shaped edge.

The housings may be bushilings welded to each disk
which are distributed at an equidistance along a

o~

circumference arranged on a base surface of each disk.

The first disk may have a central opening and saild

second disk may correspondingly have a central opening.

The third disk may be situated between said first

disk and sald second disk and with these defines a first

duct and a second duct respectively for respective two

streams of pressurized alir fed from outside the machine

towards a high ©pressure turbine and towards a low

pressure turbine respectively.

ﬁ

Fach disk of said three disks may include a series

of pass-—-through cuts situated on a base surface and

arranged radially, equidistant and uniformly distributed

=

along a circumference of said base surface.

Sald bottom may include a serilies of spokes inserted

gy P

1n a corresponding series of cuts of each disk of said

three disks and we lded tO said three disks in

— —

corresponding central portions of each of these.

)

The bottom may include a first series of pins and a

gr—

second series o©of pins with a round head. Said first

series of pins constrains said first disk to said third

disk (14), whereas said second series of pins constrailns

said second disk to said third disk.

g —
p—

The pins of said first series of pins and said

second series o©of pins may be distributed at an

oa
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eqguldistance on a base circumference of each disk of said

three disks.

ﬁ

The pins of said first series of pins may be

F
p—

angularly dephased with respect to said second series of

pins preferably by an angle of 15°.

~~

Said first series of pins and said second series of

pins may each include twelve round-headed pins.

Said first disk and said second disk may each i1nclude

-

twelve bushings respectively as housings for the first

c o

series of pins and for the second series of pins and in

that said third disk may 1nclude twenty-four bushings

Y

respectively as housings for said first series of pins

and for said second seriles of pins.

The bottom may i1nclude an insulating element applied

to said first disk.

The characteristics and advantages of a convex

sealing bottom for a twin-shaft gas turbine according to

the present 1nvention will appear more evident from the

following 1llustrative and non-limiting description,

referring to the schematic drawings enclosed, in which:

g
—

figure 1 1s a raised sectional side view of a

-

preferred embodiment of a bottom of a twin-shaft turbine

according to the present invention;

figure 2 1s an exploded raised perspective right

e r—
e e

side view of the bottom of figure 1.

With reference to the figures, these show a convex

sealing bottom 10 for a twin-shaft turbine having a high

o5b
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pressure turbine and a low pressure turbine, said bottom
10 comprises a series of disks, 1n particular three con-
vex disks constrained to and distanced from each other by
means of a series of pins arranged 1n series orthogonally
to a base surface of each disks of said three disks.

Each pin of said series of pins respectively con-
strains two disks of said series of disks and is arranged
orthogonally to these so as to prevent their relative
movements 1n an axial direction, 1.e. 1n a direction par-
allel to the axis of the gas turbine, during the func-
tioning of the gas turbine.

In other words, each pin 1s orthogonal to a base
surface of each of the two disks i1n which it is inserted,
soO as to prevent or 1n any case minimize the relative
movements between the two disks in an axial direction,
thus malntaining a seal with a nozzle-holder ring 70.

At the same time, each pin allows the disks to which
1t 1s constrained, to move in a radial direction so that
the disks can freely adapt themselves to the thermal de-
formations without generating stress on the disks them-
selves.

This 1s possible as each pin, in the area in which
1t 1s constrained, 1s orthogonal to a base surface of
each disk to which it is constrained, in particular it is

orthogonal to a portion of the base surface around which
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1t 1s constrained to the disks.

The reason for this 1is to avoid possible states of
stress on the disks themselves which could jeopardize the
correct functioning and useful life of the convex bottom
10.

Said series of disks are three convex disks and are
respectively a first disk 12, a second disk 13 and a
third disk 14.

Said three disks are arranged along the axis of the
machine and have an outer circular shaped edge 15 which
1s engaged to obtain the axial seal, of the metal-on-
metal type, on a corresponding annular surface 71 of an
inner grooved surface 72 of said ring 70 coaxial with the
axis of the turbine.

Each annular surface 71 1s also orthogonal to the
axis of the turbine.

Each disk of said three disks preferably comprises a
series of housings 40 for said series of pins 20 and 21.

Said housings 40 are situated on each disk close to
the outer circular shaped edge 15.

Said housings 40 are preferably bushings welded or
brazed to each disk which are distributed at an equidis-

tance along a circumference arranged on a base surface of

each disk.

Said first disk 12 has a central opening 16 and said
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second disk 13 correspondingly has a central opening 17.

Said third disk 14 is situated between said first
disk 12 and said second disk 13 and together with these,
defines a first channel 61 and a second channel 62, re-
spectively.

Said first channel 61 and said second channel 62
have the function of bringing air under pressure (purge
alr) downstream of the high pressure turbine and upstream
of the low pressure turbine respectively, avoiding the
ingestion of hot gases which could damage the components
of the turbine.

Said bottom 10 comprises a series of spokes 30
welded to said three disks 1n corresponding central por-
tions of each of these.

Each disk of said three disks comprises a series of
pass-through cuts 18 situated on a base surface and ar-
ranged radially, equidistant and uniformly distributed
along a circumference of said base surface.

Said series of spokes 30 are inserted in the corre-
sponding series of cuts 18 of each disk of said three
disks and made integral preferably by means of welding or
brazing.

Said series of pins comprises a first series of pins
20 and a second series of pins 21, said first series of

pins 20 constrains said first disk 12 to said third disk



CA 02580476 2007-03-15

WO 2006/029888 PCT/EP2005/009996

10

15

20

25

14, whereas said second series of pins 21 constrains said
second disk 13 to said third disk 14.

Furthermore, said first series of pins 20 1is pref-
erably angularly dephased with respect to second series
of pins 21 by an angle preferably of 15°.

Said first series of pins 20 and said second series
of pins 21 each preferably comprise twelve round-headed
pins.

The first disk 12 and the second disk 13 conse-
quently, each comprise 12 welded or brazed bushings, as
housings for the first series of pins 20 and for the sec-
ond series of pins 21, respectively.

The third disk 14 consequently comprises 24 welded
or brazed bushings as housings for the first series of
pins 20 and for the second series of pins 21, respecC-
tively.

By means of a series of round-headed pins arranged
orthogonally to said disks, 1t is advantageously possible
to allow the disks themselves to radially dilate without
generating stress.

Said bottom 10, moreover, comprises an 1insulating
element 80 applied on the first disk 12.

Said 1nsulating element has a disk form having a
central hole 81 for the passage of a stream of air fed

through the opening 16.
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By means of a bottom for a twin-shaft turbine ac-
cording to the present invention, i1t 1s advantageously
possible to have two ducts or channels for respective two
streams of pressurized air (purge air), each of which 1is

5 fed from outside the machine towards the low pressure
turbine and towards the high pressure turbine respec-
tively.

In this way, 1t 1s advantageously possible to avoid
the 1ngestion of hot gases also coming from the high

10 pressure turbine protecting the life of the components of
the turbine and its reliability.

It can thus be seen that a convex sealing bottom for
a twin-shaft turbir}e according to the present invention

achieves the purposes specified above.

15 The convex sealing bottom for a twin-shaft turbine
of the present 1invention thus conceived can undergo nu-
merous modifications and wvariants, all included in the

same 1nventive concept.

Furthermore, 1n practice, the materials wused, as
20 also the dimensions and components, can vary according to

technical demands.

25

10
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WHAT IS CLAIMED IS:

1. A convex sealing bottom for a twilin-shaft

turblne comprising:

1

a series of convex disks, constrained to

r fr—

other by means of a series of pins, each disk of

F

each

sald

series of disks comprises an outer shaped edge which 1is

gr—

engaged with a corresponding annular surface of an inner

gr—

grooved surface of a ring for obtalning an axial seal,

P

.

wherein saild series of disks comprise three disks, a

whereiln salid three disks are fixed to each

P

first disk, a second disk and a third disk respectively,

other

centrally by means of a series of spokes, the three disks

I

being constralned 1n palrs respectively by means of

-

series of pins which are arranged orthogonally to

three disks to minimize the relative movements of

three disks 1n an axial direction at the same

-

allowing the radial dilatations of said three disks;

o~

wherein The series o:

r—

b1

O |

#

sald
sald
said

time

T pilns comprise a first series

pins and a second serles of pins with a round head,

sald first series of pins constrains sald first disk to

salid third disk, whereas salid second series of pins
constrains said second disk to said third disk.
2. The convex seallng bottom according to claim

F

1, wherein each disk of said three disks comprises a

" F

series of housings for said series of pins.

3. The convex sealing bottom according to claim

pr—

1 or 2, wherein said series of housings 1s situated on

11
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each disk of sald three disks along a circumference close

e

to the outer circular shaped edge.

4 . The convex sealing bottom according to claim

2, wherein salid series of housings are bushings welded to

each disk which are distributed at an equidistance along

=
=

a clrcumference arranged on a base surface of each disk.

0. The convex sealing bottom according to claim

1, wherein sailid first disk has a central opening and said

second disk correspondingly has a central opening.

6. The convex sealing bottom according to claim

1, whereln sailid third disk is situated between said first

disk and said second disk and wilith these defines a first

duct and a second duct respectively for respective two

streams of pressurized air fed from outside the machine

R—

towards a high pressure turbine and towards a low

pressure turblne respectively.

7. The convex sealing bottom according to claim

1, wherein each disk of said three disks comprises a

p—

series of pass—-through cuts situated on a base surface

and arranged radially, equldistant and uniformly

F

distributed along a circumference of said base surface.

3. The convex sealing bottom according to claim

1, wherein said convex sealing bottom comprises the

ﬁ
—

serlies of spokes 1nserted 1n a corresponding series of

SN

cuts of each disk of said three disks and welded to said

12
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three disks 1n corresponding central portions of each of

these.

0. The convex sealing bottom according to claim

P

1, wherein the pins of said first series of pins and said

\

second serles of pins are distributed at a equidistance

ﬁ

on a base cilircumference of each disk of said three disks.

10. The convex sealing bottom according to claim

— ot

9, wherein the pins of said first series of pins are

—
—_—

angularly dephased with respect to said second series of

F

pins by an angle of approximately 15°.

11. The convex sealing bottom according to claim

9, wherein said first series of pins and said second

series of pins each comprise twelve round-headed pins.

12. The convex sealing bottom according to claim

9, wherein said filrst disk and said second disk each

comprise twelve bushings respectively as housings for the

o g~

first series of pins and for the second series of pins

R—

| -

and 1n that said third disk comprises twenty-four

bushings respectively as housings for said first series

F

for said second series of pins.

"

1l

of pins and

13. The convex sealing bottom according to claim

1, further comprises an 1nsulating element applied to

said first disk.

13
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