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SUPPORTING DEVICE FOR GAS TURBINE
AND GAS TURBINE WITH THE SAME

CROSS-REFERENCE(S) TO RELATED
APPLICATIONS

[0001] This application claims priority to Korean Patent
Application No. 10-2013-0030902, filed on Mar. 22, 2013,
the disclosure of which is incorporated herein by reference in
its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Some example embodiments relate to a supporting
device for a gas turbine and/or a gas turbine with the same,
and more particularly, to a supporting device for stably sup-
porting a gas turbine in an installation place and/or a gas
turbine with the same.

[0004] 2. Description of the Related Art

[0005] In general, a gas turbine includes a compressor, a
combustor, and a turbine. The compressor sucks external air,
compresses the sucked air at high temperature and high pres-
sure, and then transfers the compressed air to the combustor.
The combustor mixes the introduced compressed air with
fuel, combusts the mixture to generate high-temperature and
high-pressure gas, and transfers the generated high-tempera-
ture and high-pressure gas to the turbine.

[0006] Inthis way, the high-temperature and high-pressure
gas transferred from the combustor rotates a rotating shaft of
the turbine while passing through a moving blade of the
turbine, and drives a generator to generate power. Further-
more, a reducer for reducing a rotational force is connected to
the front of one side of the compressor, and components
included in the gas turbine are supported by the top of a base
frame.

[0007] Since the gas turbine is exposed to high-temperature
combustion gas during operation, thermal expansion inevita-
bly occurs. Thus, the base frame should absorb the thermal
expansion of the gas turbine. In this case, the structure of a
supporting device for supporting the gas turbine may become
complex.

SUMMARY OF THE INVENTION

[0008] At least one embodiment relates to a supporting
device for a gas turbine.

[0009] Inone embodiment, the supporting device for a gas
turbine includes: a base frame; a fixing member installed on
the base frame so as to support one end of a gas turbine; and
an absorbing member installed on the base frame so as to
support the other end of the gas turbine, and having lower
stiffness than the fixing member so as to deform in first and
second directions when the gas turbine thermally expands.

[0010] The gas turbine may include a reducer housing and
a compressor suction duct, and the fixing member may
include a first fixing member configured to fasten to the
reducer housing and a second fixing member configured to
fasten to the compressor suction duct.

[0011] The first direction extends along a direction parallel
to a longitudinal section of the gas turbine, and the second
direction extends along an axial direction of the gas turbine.
[0012] The gas turbine may include a turbine housing, and
the absorbing member may include a first moving part con-
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figured to fasten to the turbine housing and deform along the
first direction and a second moving part configured to deform
along the second direction.

[0013] The second moving part may be inclined toward the
fixing member. Thus, when the gas turbine thermally expands
in the axial direction, the second moving part may be posi-
tioned to cross the base frame at right angles.

[0014] The first moving part may include a plate-shaped
support panel parallel to the second direction.

[0015] The second moving part may include a plate-shaped
moving panel having a top and a bottom, the top is fastened to
the first moving member through a connection member and
the bottom is fastened to the base frame through a base mem-
ber and a mounting member, and the moving panel is perpen-
dicular to the support panel.

[0016] The connection member may include: a horizontal
plate; a first fastening piece formed on a top surface of the
horizontal plate and fastened to the support panel;

[0017] and a second fastening piece formed on a bottom
surface of the horizontal plate and fastened to the moving
panel.

[0018] The supporting device may further include one or

more height adjusting pads provided between the base mem-
ber and the mounting member.

[0019] The base member may include a flange mounted on
the base frame and a protruding mounting surface protruding
from a top surface of the flange such that the mounting mem-
ber is fastened to the protruding mounting surface.

[0020] The mounting member may include a mounting
plate fastened to the protruding mounting surface and a
mounting piece fastened to the bottom of the moving panel.

[0021] The absorbing member may include a pair of
absorbing members, and a limitation member provided
between the pair of absorbing members so as to limit thermal
expansion of the gas turbine.

[0022] When the thermal expansion of the gas turbine
becomes larger than a value, the limitation member may come
in contact with the surface of the gas turbine so as to limit the
thermal expansion of the gas turbine.

[0023] The limitation member may be positioned offset
from the shaft center of the gas turbine.

[0024] The limitation member may include a mounting
flange mounted on the base frame and a pair of movement
limitation posts disposed on the mounting flange.

[0025] The movement limitation posts may have a pad pro-
vided on an upper inner surface thereof.

[0026] The top portion of the movement limitation post is
formed to have a slope toward the axial center.

[0027] At least one embodiment relates to a gas turbine
supported by a supporting device as described above.

[0028] Itisto be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0030] FIG.1 is a schematic perspective view of a support-
ing device for a gas turbine in accordance with an embodi-
ment;
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[0031] FIG. 2 is a expanded perspective view of an absorb-
ing member of the supporting device illustrated in FIG. 1;

[0032] FIG. 3 is a front view of a gas turbine having the
supporting device illustrated in FIG. 1;

[0033] FIG. 4 is a side view illustrating one side surface of
the gas turbine illustrated in FIG. 3;

[0034] FIG. 5A is a front view illustrating a state in which
the gas turbine thermally expands in an axial direction; and

[0035] FIG. 5B is a side view illustrating a state in which
the gas turbine thermally expands in a circumferential direc-
tion.

DESCRIPTION OF EXAMPLE EMBODIMENTS

[0036] The inventive concepts now will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which embodiments of the invention are shown. This
invention may, however, be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to those
skilled in the art. In the drawings, the size and relative sizes of
layers and regions may be exaggerated for clarity. Like num-
bers refer to like elements throughout.

[0037] It will be understood that when an element is
referred to as being “connected” or “coupled” to another
element, it can be directly connected or coupled to the other
element or intervening elements may be present. In contrast,
when an element is referred to as being “directly connected”
or “directly coupled” to another element, there are no inter-
vening elements present. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items and may be abbreviated as

[0038] It will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
these elements should not be limited by these terms. These
terms are only used to distinguish one element from another.
For example, a first signal could be termed a second signal,
and, similarly, a second signal could be termed a first signal
without departing from the teachings of the disclosure.

[0039] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” or “includes” and/or “including” when used
in this specification, specify the presence of stated features,
regions, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, regions, integers, steps, operations, ele-
ments, components, and/or groups thereof.

[0040] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and/or the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.
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[0041] A supporting device for a gas turbine and a gas
turbine with the same according to example embodiments
will be described below in more detail with reference to the
accompanying drawings.

[0042] Referring to FIGS. 1 to 3, a supporting device for a
gas turbine according to an embodiment includes a base
frame 200 and a supporting unit 1 capable of accepting ther-
mal expansion which occurs in a circumferential direction
and an axial direction, due to thermal expansion of a gas
turbine 100. The gas turbine 100 includes a reducer 110, a
compressor 120, a combustor 130, and a turbine 140, which
are sequentially arranged.

[0043] The gas turbine to which the present invention may
be applied is not limited to that illustrated in the drawings, and
the present invention may be applied to any type of gas
turbine having an outer shape which may be supported by the
supporting unit 1.

[0044] The supporting unit 1 includes a fixing member 10
and an absorbing member 20 installed on the base frame 200.
The fixing member 10 is installed on the base frame 200 so as
to be positioned at the front end of the gas turbine 100, that is,
at the side of the reducer 110. The absorbing member 20 is
installed on the base frame 200 so as to be positioned at the
rear end of the gas turbine 100, that is, at the side of the turbine
140. The absorbing member 20 is formed to have lower stiff-
ness than the fixing member 10. Thus, when the gas turbine
thermally expands, the fixing member 10 maintains almost
the same shape as the gas turbine is not operated, but the
absorbing member 20 is deformed by an amount correspond-
ing to the thermal expansion of the gas turbine.

[0045] That is, supporting members are provided at the
front and rear of the gas turbine, and one of the supporting
members is formed to have a flexible structure. Thus, the
supporting unit may reduce or substantially prevent the
occurrence of excessive stress caused by thermal expansion.
[0046] Therefore, in order to reduce or minimize deforma-
tion even though the gas turbine thermally expands, the fixing
member 10 is formed to have high stiffness, using a plurality
of'panels constructed in a rectangular box shape. Specifically,
the fixing member 10 includes a first fixing member 12 and a
second fixing member 14. The first fixing member 12 has a
flange coupled to both side ends of a reducer housing 112 of
the gas turbine 100, and the second fixing member 14 has a
flange coupled to both side ends of a suction duct 122 of the
compressor 120.

[0047] The second fixing member 14 is disposed at a posi-
tion separated from the first fixing member 12 along the rear
of the gas turbine. Furthermore, the first and second fixing
members 12 and 14 are formed to have high stiffness such that
deformation thereof is reduced or minimized even through
the gas turbine thermally expands.

[0048] Thus, the reducer of the gas turbine and the suction
duct of the compressor, which are positioned at the front of
the base frame, are reliably supported by the first and second
fixing members. When the gas turbine thermally expands, the
positions of a leading end and a tail end of the gas turbine are
change by the thermal expansion, but the positions of con-
nections between the first and second fixing members and the
gas turbine are almost constantly maintained.

[0049] The absorbing member 20 includes a first moving
part 22 and a second moving part 26. The first moving part 22
is fastened to both side ends of a turbine housing 142 of the
gas turbine 100 and deformed (or flexed) to correspond to
radial expansion of the turbine housing 142, caused by the
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thermal expansion, and the second moving part 26 is disposed
under the first moving part 22 and deformed (or flexed) to
correspond to axial expansion of the gas turbine 100.

[0050] In other words, the absorbing member 20 has such a
structure that is deformed in two different directions so as to
correspond to both of the radial expansion and the axial
expansion of the gas turbine 100. In the illustrated example,
the two directions are set to the radial direction and the axial
direction. However, the example embodiments are not limited
thereto, but the two directions may be set to two arbitrary
directions. The thermal expansion in the circumferential
direction and the thermal expansion in the axial direction may
be dealt with by one member having a simple structure,
instead of separate members. Thus, the installation and main-
tenance may be easily conducted.

[0051] The second moving part 26 may be disposed to be
inclined toward the front of the gas turbine 100. Thus, when
deformation occurs in the axial direction due to the thermal
expansion, the second moving part 26 may not be inclined but
disposed in a direction which is roughly perpendicular to the
base frame. That is, as the second moving part 26 is disposed
to be inclined toward the front of the gas turbine 100 through
data, (e.g. previously calculated in consideration of the ther-
mal expansion in the axial direction, provided through mea-
surement, determined by empirical study, etc.) the second
moving part 26 may be positioned roughly perpendicular to
the base frame. Such a structure may stably support the gas
turbine even in a state where the second moving part 26 is
deformed due to the thermal expansion.

[0052] The first moving part 22 includes a support panel 24
aligned along the axial direction of the gas turbine. The top of
the support panel 24 is fastened and fixed to the turbine
housing 142 through a fastening bracket 23, and the bottom of
the support panel 24 is fastened to the second moving part 26
through a connection member 25 so as to be positioned in a
direction crossing the second moving part 26. Thus, when the
gas turbine thermally expands in the radial direction, the
support panel 24 is deformed along the radial direction of the
gas turbine so as to reduce or minimize the occurrence of
stress caused by the thermal expansion (FIG. 5B).

[0053] Furthermore, when the fastening bracket is fastened
and fixed to the top of the support panel, a separate member
may be fastened and fixed together, depending on space or
assembly. Depending on cases, the fastening bracket may be
omitted, and the top of the support panel may be directly
fastened to the turbine housing.

[0054] The second moving part 26 includes a moving panel
29 aligned along the radial direction of the gas turbine. The
top of the moving panel 29 is fastened to the first moving part
22 through the connection member 25 so as to be positioned
in a direction crossing the first moving part 22, and the bottom
of the moving panel 29 is mounted on a base member 27
through a mounting member 28 mounted on the base frame
200. That is, when the gas turbine thermally expands in the
axial direction, the moving panel 29 is deformed along the
axial direction so as to reduce or minimize the occurrence of
stress (FIG. 5A).

[0055] The connection member 25 includes a horizontal
plate 254, a first fastening piece 255, and a second fastening
piece 25¢. The horizontal plate 25a has a plate shape, the first
fastening piece 256 is formed on the top surface of the hori-
zontal plate 25a and fastened to the support panel 24 through
aboltand nut, and the second fastening piece 25¢ is formed on
the bottom surface of the horizontal plate 254 and fastened to
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the moving panel 29 through a bolt and nut. The first and
second fastening pieces 255 and 25¢ are disposed to cross
each other at right angles. That is, the connection member 25
serves to fasten the support panel and the moving panel such
that the support panel and the moving panel are deformed in
the circumferential direction and the axial direction, respec-
tively, in a state where the support panel and the moving panel
are connected to each other.

[0056] Between the base member 27 and the mounting
member 28, one or more height adjusting pads 30 may be
provided. The height adjusting pad 30 may be formed of an
elastic material. When the gas turbine is deformed in a verti-
cal direction (based on FIG. 2) during the thermal expansion,
the height adjusting pad 30 may be deformed to correspond to
such a deformation. Thus, the occurrence of stress in the
vertical direction may be minimized In the illustrated
example, one height adjusting pad is included. However, a
plurality of height adjusting pads may be included.

[0057] The base member 27 includes a flange 27a and a
protruding mounting surface 275. The flange 274 is mounted
on the base frame 200 through bolts and nuts, and the pro-
truding mounting surface 275 is formed to protrude from the
top surface of the flange 274 such that the mounting member
28 is fastened to the protruding mounting surface 275. At this
time, the protruding mounting surface 275 is formed to pro-
trude from the top surface of the flange 27a such that the
height is more smoothly adjusted and the stress reduction
effect is increased.

[0058] Themounting member 28 includes a mounting plate
28a and a mounting piece 285. The mounting plate 28a is
fastened to the protruding mounting surface 275 through
bolts and nuts, and the mounting piece 285 is formed on the
top surface of the mounting plate 28a and fastened to the
bottom of the moving panel 29 through bolts and nuts.

[0059] The support panel 24 and the moving panel 29 may
be formed of an elastic material such as spring steel, which
has a high supporting force while easily deformed according
to the thermal expansion of the gas turbine.

[0060] Inthe illustrated example, each of the support panel
24 and the moving panel 29 is provided as one panel. Depend-
ing on cases, however, a plurality of panels may be stacked.
Such a structure may stably support the gas turbine while
having a sufficient elasticity.

[0061] The absorbing member 20 is provided as a pair of
absorbing members. Between the pair of absorbing members,
a limitation member 40 may be provided to limit the defor-
mation of the gas turbine. The limitation member 40 may be
positioned to deviate from the axial center of the gas turbine
in the radial direction.

[0062] Specifically, when the gas turbine thermally
expands in a particular (or, alternatively a predetermined)
range or more, the limitation member 40 comes in contact
with the gas turbine so as to limit additional thermal expan-
sion. Thus, during operation, the gas turbine may be stably
supported regardless of the thermal expansion of the gas
turbine.

[0063] Furthermore, the limitation member 40 does not
coincide with the axial center of the gas turbine, but is posi-
tioned offset or deviating from the axial center of the gas
turbine. Thus, even when the gas turbine is distorted by
irregular thermal expansion, the limitation member 40 may
limit the distortion within a particular (or, alternatively a
predetermined) range.
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[0064] The limitation member 40 includes a mounting
flange 42 and a pair of movement limitation posts 46. The
mounting flange 42 is mounted on the base frame 200 through
bolts and nuts, and the pair of movement limitation posts 46
are formed at both sides of the mounting flange 42 such that
a movement prevention bump 44 (see F1G. 4) mounted on the
turbine housing 142 is inserted therebetween. The pair of
movement limitation posts 46 are disposed to be separated at
a desired (or, a alternatively predetermined) distance from
each other.

[0065] Thatis, the movement prevention bump mounted on
the turbine housing is not fastened to the movement limitation
posts, but separated from the movement limitation posts by a
desired (or, alternatively a predetermined) distance provided
therebetween. When the thermal expansion of the gas turbine
becomes equal to or more than a particular (or, alternatively a
predetermined) amount, the movement prevent bump may
prevent additional thermal expansion of the gas turbine while
coming in contact with any one or both of the movement
limitation posts.

[0066] Furthermore, the movement limitation posts 46 may
include a pad 464 provided on an upper inner surface thereof.
The pad 46a serves to reduce friction when the movement
limitation posts 46 are contacted with the movement preven-
tion bump 44 provided in the gas turbine.

[0067] In addition, the top of the movement limitation post
46 may be included toward the axial center of the gas turbine,
because the top of the movement limitation post 46 does not
coincide with the axial center, but is positioned to deviate
from the axial center. At this time, since the top of the move-
ment limitation post 46 is inclined toward the axial center, a
larger restoring force may be applied to the gas turbine than
when the gas turbine is distorted.

[0068] While the present invention has been described with
respect to example embodiments, it will be apparent to those
skilled in the art that various changes and modifications may
be made without departing from the spirit and scope of the
invention as defined in the following claims.

What is claimed is:

1. A supporting device for a gas turbine, comprising:

a base frame;

afixing member installed on the base frame so as to support

one end of a gas turbine; and

an absorbing member installed on the base frame so as to

support the other end of the gas turbine, and having
lower stiffness than the fixing member so as to deform in
first and second directions when the gas turbine ther-
mally expands.

2. The supporting device according to claim 1, wherein the
gas turbine comprises a reducer housing and a compressor
suction duct, and the fixing member comprises:

a first fixing member configured to fasten to the reducer

housing; and

a second fixing member configured to fasten to the com-

pressor suction duct.

3. The supporting device according to claim 1, wherein the
first direction extends along a direction parallel to a longitu-
dinal section of the gas turbine, and the second direction
extends along a radial direction of the gas turbine.

4. The supporting device according to claim 3, wherein the
gas turbine comprises a turbine housing, and the absorbing
member comprises:

afirst moving part configured to fasten to the turbine hous-

ing and deform along the first direction; and
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a second moving part configured to deform along the sec-
ond direction.

5. The supporting device according to claim 4, wherein the

second moving part is inclined toward the fixing member.

6. The supporting device according to claim 4, wherein the
first moving part comprises a plate-shaped support panel
parallel to the second direction.

7. The supporting device according to claim 6, wherein the
second moving part comprises a plate-shaped moving panel
having a top and a bottom, the top is fastened to the first
moving part through a connection member and the bottom is
fastened to the base frame through a base member and a
mounting member, and the moving panel is perpendicular to
the support panel.

8. The supporting device according to claim 7, wherein the
connection member comprises:

a horizontal plate;

a first fastening piece formed on a top surface of the hori-

zontal plate and fastened to the support panel; and

a second fastening piece formed on a bottom surface of the
horizontal plate and fastened to the moving panel.

9. The supporting device according to claim 7, further

comprising:

one or more height adjusting pads provided between the
base member and the mounting member.

10. The supporting device according to claim 9, wherein

the base member comprises:

a flange mounted on the base frame; and a protruding
mounting surface protruding from a top surface of the
flange such that the mounting member is fastened to the
protruding mounting surface.

11. The supporting device according to claim 10, wherein

the mounting member comprises:

a mounting plate fastened to the protruding mounting sur-
face; and

a mounting piece fastened to the bottom of the moving
panel.

12. The supporting device according to claim 1, wherein

the absorbing member comprises:

a pair of absorbing members; and

a limitation member provided between the pair of absorb-
ing members so as to limit thermal expansion of the gas
turbine.

13. The supporting device according to claim 12, wherein
when the thermal expansion of the gas turbine becomes larger
than a value, the limitation member comes in contact with the
surface of the gas turbine so as to limit the thermal expansion
of'the gas turbine.

14. The supporting device according to claim 13, wherein
the limitation member is positioned offset from the shaft
center of the gas turbine.

15. The supporting device according to claim 14, wherein
the limitation member comprises:

a mounting flange mounted on the base frame; and

a pair of movement limitation posts disposed on the mount-
ing flange.

16. The supporting device according to claim 15, wherein
the movement limitation posts have a pad provided on an
upper inner surface thereof

17. The supporting device according to claim 15, wherein
the top portion of the movement limitation post is formed to
have a slope toward the axial center.
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18. A gas turbine comprising:

a gas turbine main body including a reducer, a compressor,
a combustor and a turbine disposed along a longitudinal
line of the gas turbine main body;

a first supporting member engaged with the reducer;

a second supporting member engaged with the turbine, the
second supporting member having relatively lower
strength than the first supporting member and config-
ured to be deform by thermal expansion of the gas tur-
bine main body.

19. The gas turbine of claim 18, wherein the second sup-
porting member is deformable in both of a longitudinal and a
lateral directions of the gas turbine main body.

20. The gas turbine of claim 18, further comprising:

a limitation member disposed offset from a longitudinal
line of'the gas turbine main body and configured to limit
thermal expansion of the gas turbine main body when
the gas turbine thermally expands.

#* #* #* #* #*
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