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(57) A turbine (100) is provided which comprises a
casing (101) having an inlet terminal (102), a diaphragm
unit (103), and a sealing ring (104) arranged between

FIG 1

Turbine with adjustable volume inlet chamber

the diaphragm unit (103) and an inlet end sealing (105),
wherein the casing (101), the diaphragm unit (103) and
the sealing ring (104) form at least a portion of a boundary
of an adjustable inlet chamber (106) of the turbine (100).
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Description
Field of invention

[0001] The present invention relates to a turbine for
converting energy from a flowing fluid flowing.

Art Background

[0002] From the state-of-the-art turbines are known
which can convert energy from a flowing fluid. Potential
energy (pressure head) and kinetic energy (velocity
head) may be extracted from a flowing fluid using a tur-
bine and may be converted to mechanical energy, such
as rotational energy. In particular, this rotational energy
may be used to drive a generator to generate electric
energy.

[0003] There are a number of turbine types known in
the art. A steam turbine extracts energy from a flowing
steam and is often used for the generation of electricity
in thermal power plants. The steam may thereby be gen-
erated using coal or fuel oil or nuclear power. Gas tur-
bines comprise upstream a compressor and a combus-
tion chamber, where fuel is burned, wherein the burned
fuel is used to drive the turbine, in particular the com-
pressor.

[0004] In general a turbine comprises a rotor shaft
which is rotatably supported by a bearing. Plural rotor
blades are connected to the rotor shaft extending radially
outwardly from the rotor shaft. The rotor blades are con-
nected via rotor blade holders to the rotor shaft. A row of
rotor blade holder may also be called a disk.

[0005] Therotor blades have a particularly defined sur-
face profile such as to convert energy of a flowing fluid
into a mechanical movement of the rotor blade. In a typ-
ical turbine plural rotor blades are arranged in a so-called
rotor blade row substantially forming a row perpendicular
to a rotation axis of the rotor shaft. Typically, a turbine
may comprise several rotor blade rows arranged spaced
apart in an axial direction from each other. In between
each pair of rotor blade row a row of guide vanes is ar-
ranged that are connected to a stator part of the turbine.
The stator part also comprises the bearing for the rotor
shaft. Thus, the rotor blade rows may rotate relative to
the static guide vane rows.

[0006] Whatever type of turbine is concerned the flow-
ing fluid used to drive the turbine often has a high tem-
perature, a high pressure and a high velocity. Therefore,
the rotor blades, the rotor blade holders as well as the
guide vanes must be constructed and designed to with-
stand the impact of the hot, high pressure, high velocity
fluid. A further requirement of modern turbines is a com-
pactness and flexible design of the turbine, in particular
with respect of the casing of the turbine. Furthermore,
the volume of the fluid inputted into turbines may be dif-
ferent depending on the application.

[0007] Thus, there may be a need for providing a tur-
bine which can be adapted in a flexible way to different
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inlet flows while maintaining a compact design.

Summary of the Invention

[0008] This need may be met by a turbine according
to the independent claim. Advantageous embodiments
are described by the dependent claims.

[0009] According to an exemplary aspect a turbine is
provided which comprises a casing having an inlet ter-
minal, a diaphragm unit, and a sealing ring arranged be-
tweenthe diaphragm unitand aninletend sealing, where-
in the casing, the diaphragm unit and the sealing ring
form at least a portion of a boundary of an adjustable
inlet chamber of the turbine.

[0010] In particular, the turbine may comprise one or
more rows of rotor blades arranged on a rotor shaft. The
diaphragm unit may form a part or portion of a sealing
element impeding the flow of the fluid through the turbine
by bypassing the rotor blades, e.g. by flowing in a free
region between the stator part including the casing and
the rotor part including the rotor blades. In particular, the
inlet end sealing may be part of the stator.

[0011] By providing aturbine having an adjustable inlet
chamber it may be possible to provide a turbine able to
handle large amount of fluid flow in the inlet end of the
turbine. The fluid may be either gas, e.g. combustion gas
in case of a gas turbine, or steam, e.g. in case of a steam
turbine. In particular, the use of the connecting or sealing
ring together with the adjustable diaphragm unit may pro-
vide an efficient way to handle variances or tolerances
introduced by the machining of the single elements.

[0012] Next further embodiments of the turbine will be
described.
[0013] According to another exemplary embodiment

of the turbine the diaphragm unit comprises a plurality of
diaphragm elements which are moveable with respect to
each other.

[0014] By providing a diaphragm unit having dia-
phragm elements which are movable with respectto each
other or relative to each other it may be possible to pro-
vide a diaphragm unit which is adjustable in length so
that an efficient way to provide an adjustable inlet cham-
ber, e.g. having an adjustable volume, may be possible.
Such an adjustable length of the diaphragm unit may also
be an efficient way to take care of possible tolerance
differences in building elements of the turbine.

[0015] According to another exemplary embodiment
of the turbine the sealing ring is moveable with respect
to the inlet end sealing.

[0016] In particular, the sealing ring may be moveable
or slidable in an axial direction of the rotor shaft along
the inlet end sealing. However, even when mounted sli-
dably along the inlet end sealing a tight or at least sub-
stantially tight connection may be formed between the
sealing ring and the inlet end sealing. In one embodiment
the sealing ring may be slidably mounted directly to the
inletend sealing while in another embodiment the sealing
ring may be slidably mounted to the casing in which the
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inlet end sealing is mounted or fitted. However, both
mountings may provide for a sealing ring which is slidable
with respect to the inlet end sealing.

[0017] According to another exemplary embodiment
of the turbine the sealing ring is formed as a U-profile.
[0018] According to another exemplary embodiment
of the turbine an end of the sealing ring is adapted to
form fit into a recess in the diaphragm unit. In particular,
one leg of a U profile may form fit with a recess in the
diaphragm unit.

[0019] According to another exemplary embodiment
the turbine further comprises a rotor shaft, wherein the
inlet end sealing is part of a sealing arrangement sealing
the inlet chamber with respect to the rotor shaft.

[0020] In particular, the inlet sealing may be part of the
stator of the turbine, while the rotor shaft is part of the
rotor of the turbine. Thus, the inlet sealing may form part
of the sealing of the stator with respect to the rotor.
[0021] According to another exemplary embodiment
of the turbine the casing comprises a cast portion. In par-
ticular, the main or bigger part of the casing may be
formed by casting.

[0022] According to another exemplary embodiment
of the turbine the inlet terminal is welded to the casing.
[0023] The use of a welded inlet terminal together with
a cast main body of the casing may enable a flexible
adaptation of a common casing to a specific application
or need. For example, a common casing may be used
for different lengths of rotor assemblies or for turbine
which have to handle different amount of input steam.
Thatis, one type of casing may be used for turbines which
have to handle different amounts of input fluid by just
choosing an appropriate input terminal for the specific
needs or application.

[0024] According to another exemplary embodiment
ofthe turbine the diaphragm unit is mounted to the casing.
In particular, the diaphragm unit may be connected to
the casing in a form fit way. For example, a projection or
a ring on the diaphragm unit may fit into a recess or
groove in the inner surface of the casing. In particular,
the recess or groove may be formed in a portion welded
to the main body or cast body of the casing, for example,
the groove may be formed in the region of the inlet ter-
minal.

[0025] A gist of an exemplary aspect may be seen in
providing a turbine having an inlet chamber which may
be an efficient way to handle increasing and/or decreas-
ing flow demands in the inlet end of the turbine. This
flexible handling may be provided by connecting a dia-
phragm unit or diaphragm package mounted in a casing
to a sealing end of a stator of the turbine. The main body
of the casing may be cast while an inlet terminal or a
region around the inlet terminal may be welded to the
main body of the cast casing. The welded inlet terminal
or a welded inlet connection may enable the handling of
a large amount of flowing fluid, e.g. steam, into the inlet
end of the turbine. That is, a great flexibility of nominal
size of the inlet connection may be possible while having
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only little impact on the total building length and smaller
casing sizes by just welding another inlet terminal or inlet
connection to the casing. Furthermore, this flexibility may
be increased by providing a flexible or adjustable dia-
phragm unit comprising a plurality of diaphragm elements
which are moveable with respect to each other. Addition-
ally, a flexible or adjustable sealing or connection ring
may be provided which may connect the diaphragm unit
mounted to the casing with an inlet end sealing arranged
between the stator part of the turbine and the rotor shaft.
The sealing or connection ring may be flexible in that
sense that it may be moveable with respect to the inlet
end sealing, e.g. may be slidably mounted to the inlet
end sealing. It should further be noted that an independ-
entaspect may be seen in providing a turbine comprising
casing having a cast main body and an inlet terminal or
inlet region which is welded to the main body of the cas-
ing. In this context the inlet region may be particularly
denote the region or portion forming the inlet for gas or
steam into an inlet chamber of the turbine.

[0026] Summarizing a turbine according to an exem-
plary aspect may enable to increase steam flow velocity
and volume flow by providing an adjustable inlet chamber
atleast partially formed by connecting the diaphragm unit
or package to the inlet end sealing, e.g. via a slidable or
moveable sealing ring. The inlet chamber may link the
steam inputted via the inlet terminal into the steam path
of the turbine, i.e. the path leading the steam through the
one or more turbine blade rows. In particular, the con-
necting or sealing ring may provide an efficient way to
handle variances or tolerances introduced by the ma-
chining of the single elements. Additionally, the use of
an inlet terminal or inlet connection welded to a main
body of the casing may enable flexibility in inlet nominal
size while using a standard casing size.

[0027] The aspects defined above and further aspects
of the present invention are apparent from the examples
of embodiment to be described hereinafter and are ex-
plained with reference to the examples of embodiment.
The invention will be described in more detail hereinafter
with reference to examples of embodiment, but to which
the invention is not limited.

Brief Description of the Drawings

[0028]

Fig. 1 shows a schematic longitudinal section of a
steam turbine.

Fig. 2 shows a detail of Fig. 1.

Fig. 3 shows a schematic cross-sectional view of Fig.
1.

Detailed Description

[0029] The illustration in the drawings is schematic.
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[0030] Fig. 1 shows a schematic longitudinal section
of a steam turbine 100. The turbine comprises a casing
101 having aninlet region or inlet terminal 102 which may
be casted or welded to the cast casing 101. Furthermore,
adiaphragm unit or package 103 is mounted to the casing
101, preferably to the welded inlet region 102, e.g. by
form fitting into a recess of the welded inlet region 102.
An additional sealing may be provided between the dia-
phragm unit 103 and the recess formed in the casing.
Furthermore, the turbine comprises a rotor part, formed
by a rotor shaft which is not shown in Fig. 1, which defines
a longitudinal axis of the turbine. The diaphragm unit 103
comprises a plurality of diaphragm elements 103a, 103b,
103c which are flexible or moveable with respect to each
other, so that the length of the diaphragm unit at least
along the longitudinal axis is variable or changeable.
[0031] Additionally, the diaphragm elements may be
moveable or slidably with respect to each other along a
radial direction, i.e. perpendicular to the rotor shaft, so
that as well a thickness or diameter of the diaphragm unit
103 with respect to the rotor shaft may be altered. The
diaphragm unit 103 is further connected to one end of a
sealing or connection ring 104 which may be form fit to
the diaphragm unit 103 and may have a U-shaped form
as depicted in more detail in Fig. 2.

[0032] The other end of the sealing ring 104 may be
connected or mounted to an inlet end sealing 105 which
is part of the stator of the turbine as well. The connection
of the inlet end sealing 105 and the sealing ring 104 may
be slidable so that the diaphragm unit 103 can be moved
with respect to the inlet end sealing at lest in the axial
direction of the turbine.

[0033] The casing 101, the inlet terminal 102, the dia-
phragm unit 103, and the sealing ring 104 may form walls
or borders of an inlet chamber 106 which may, even for
a given size of the casing, have a variable size or volume
due to the variable or slidable mounted diaphragm unit
103. Furthermore, the inlet terminal may be adaptable to
a specific application or specific needs with respect to
the flow volume, even for a given size of the casing, as
well, since specific different inlet terminals may be weld-
ed to the casing. Additionally, rotor blades 107 are sche-
matically depicted in Fig. 1, which may form rows of rotor
blades optionally having guide vanes 110 arranged there
between to guide the steam or gas from one rotor blade
row downstream to the next one. In Fig. 1 the inputted
steam is schematically indicated by arrow 109.

[0034] Fig. 3 shows a schematic cross-sectional view
of Fig. 1. showing the main body of the casing 101 and
the inlet terminal 102 welded to the main body of the
casing at weld 308. The diaphragm unit 103 and the main
body of the casing 101 together may be part of or may
form the casing or stator of the turbine. As already noted,
due to the fact that the inlet terminal is welded to the main
body of the casing different or specific inlet terminals may
be implemented even for the same type or size of the
main body of the casing.

[0035] Finally, it should be noted that the above-men-
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tioned embodiments illustrate rather then limit the inven-
tion, and that those skilled in the art will be capable of
designing many alternative embodiments without depart-
ing from the scope of the invention as defined by the
appended claims. In the claims, any reference signs
placed in parentheses shall not be construed as limiting
the claims. The word "comprising" and "comprises", and
the like, does not exclude the presence of elements or
steps other than those listed in any claim or the specifi-
cation as a whole. The singular reference of an element
does not exclude the plural reference of such elements
and vice-versa. In a device claim enumerating several
means, several of these means may be embodied by one
and the same item. The mere fact that certain measures
are recited in mutually different dependent claims does
not indicate that a combination of these measures cannot
be used to advantage.

List of reference signs:

[0036]

100 Turbine

101 Casing

102 Inlet terminal

103 Diaphragm unit
103a  Diaphragm element
103b  Diaphragm element
103c  Diaphragm element
104 Sealing ring

105 Inlet end sealing
106 Inlet chamber

107 Rotor blades

109 Steam

110 Guide vanes

308 Weld

Claims

1. A turbine (100) comprising:

a casing (101) having an inlet terminal (102),
a diaphragm unit (103),
a sealing ring (104) arranged between the dia-
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phragm unit (103) and aninlet end sealing (105),
wherein the casing (101), the diaphragm unit
(103) and the sealing ring (104) form at least a
portion of a boundary of an adjustable inlet
chamber (106) of the turbine (100). 5

The turbine (100) according to claim 1,

wherein the diaphragm unit (103) comprises a plu-
rality of diaphragm elements (103a, 103b, 103c)
which are moveable with respect to each other. 10

The turbine (100) according to claim 1 or 2,
wherein the sealing ring (104) is moveable with re-
spect to the inlet end sealing (105).

15
The turbine (100) according to any one of the claims
1to 3,
wherein the sealing ring (104) is formed as a U-pro-
file.

20
The turbine (100) according to any one of the claims
1 to 4,
wherein an end of the sealing ring (104) is adapted
to form fit into a recess in the diaphragm unit (103).

25
The turbine (100) according to any one of the claims
1 to 5, further comprising a rotor shaft, wherein the
inlet end sealing (105) is part of a sealing arrange-
ment sealing the inlet chamber (106) with respect to
the rotor shaft. 30

The turbine (100) according to any one of the claims
1t0 6,

wherein the casing (100) comprises a cast portion.
35

The turbine (100) according to claim 7,

wherein the inlet terminal (102) is welded to the cas-

ing (101).

The turbine (100) according to any one of the claims 40
1 to 8,

wherein the diaphragm unit (103) is mounted to the

casing (101).
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