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(54) EXHAUST DIFFUSER OF A GAS TURBINE ENGINE HAVING VARIABLE GUIDE VANE RINGS

(57) An exhaust diffuser (100) according to an em-
bodiment of the present disclosure is mounted at an outlet
of a gas turbine to eject exhaust gas to the outside and
includes hollow cylindrical internal diffuser guide (101)
and external diffuser guide (102). The exhaust diffuser
(100) includes: struts (110) disposed between the inter-

nal diffuser guide (101) and the external diffuser guide
(102) to space the internal diffuser guide (101) and the
external diffuser guide (102) at a predetermined distance
from each other; and vanes (120) surrounding an outer
side of the internal diffuser guide (101).
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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to Kore-
an Patent Application No. 10-2017-0049791, filed April
18, 2017, the entire contents of which is incorporated
herein for all purposes by this reference.

BACKGROUND OF THE DISCLOSURE

Field of the Disclosure

[0002] The present disclosure relates to an exhaust
diffuser and a gas turbine having the same and, more
particularly, to an exhaust diffuser having variable vanes.

Description of the Related Art

[0003] In general, a gas turbine 10 comprises, as
shown in FIG. 1, a compressor 15, a combustor 25, and
a turbine 40. Air suctioned through an air inlet 20 is com-
pressed into high-temperature and high-pressure com-
pressed air by the compressor 15, high-temperature and
high-pressure combustion gas (working fluid) is pro-
duced by combusting the compressed air by supplying
fuel to the compressed air in the combustor 25, the tur-
bine 40 is operated by the combustion gas, and a power
generator connected to the compressor 15 is operated.
[0004] One of important aerodynamic problems during
normal operation of a gas turbine engine 10 is to effi-
ciently discharge combustion gas flowing out with high
momentum through the last stage 60 of a turbine 40.
[0005] It may be aerodynamically advantageous to
configure a horizontal exhaust line, but axial exhaust may
be substantially impossible due to influence on the entire
footprint.
[0006] For this reason, it is standard in the field to use
vertical and side exhaust stacks that change the flow of
combustion gas from an axial turbine into the radial di-
rection.
[0007] In detail, a radial diffuser may be used to guide
combustion gas into the radial direction.
[0008] A radial diffuser 100’, as shown in FIG. 2, gen-
erally includes a plurality of struts 140’ mounted on an
internal diffuser guide 150’ and surrounded by an exter-
nal diffuser guide 130’.
[0009] The radial diffuser 100’ changes the kinetic en-
ergy of the combustion gas flowing out through the last
stage of the turbine into potential energy of increased
static pressure. Increasing the entire restoration of static
pressure increases the performance and efficiency of the
entire gas turbine engine.
[0010] Accordingly, it has been required to develop an
improved diffuser and an improved exhaust system to be
used for gas turbine engines. Several technologies of
removing flow separation by controlling the boundary lay-
er of the flow at the inlet of a diffuser have been developed

in correspondence to the requirement.
[0011] However, according to the technologies, it is im-
possible to remove flow separation between an internal
diffuser guide and struts. Such flow separation causes a
loss of pressure and consequently reduces the perform-
ance of the entire combustor.
[0012] Therefore, it is required to develop an exhaust
diffuser that can solve the problems in the related art.

Documents of Related Art

[0013] (Patent Document 1) Korean Patent Application
Publication No. 10-2015-0123950 (published on Novem-
ber 4, 2015)

SUMMARY OF THE DISCLOSURE

[0014] The present disclosure provides an exhaust dif-
fuser of which performance is improved by controlling
the profile of a velocity field at an inlet where exhaust gas
flows into the exhaust diffuser, and a gas turbine having
the exhaust diffuser.
[0015] An exhaust diffuser according to an aspect of
the present disclosure is mounted at an outlet of a gas
turbine to eject exhaust gas to the outside and includes
hollow cylindrical internal diffuser guide and an external
diffuser guide. The exhaust diffuser includes: struts dis-
posed between the internal diffuser guide and the exter-
nal diffuser guide to space the internal diffuser guide and
the external diffuser guide at a predetermined distance
from each other; and vanes surrounding an outer side of
the internal diffuser guide.
[0016] The vanes may be formed in a ring shape sur-
rounding the internal diffuser guide.
[0017] Three or more struts may be spaced at a pre-
determined angle from each other around the outer side
of the internal diffuser guide, the vanes may connect ad-
jacent struts, and the vanes may have a structure corre-
sponding to the outer side of the internal diffuser guide.
[0018] The vanes may be sequentially mounted and
form a ring-shaped structure in a vertical cross-section.
[0019] Two or more vanes may be mounted at a pre-
determined distance from each other on the struts.
[0020] The vane may be mounted on the strut through
a hinge unit, and a driving unit operating with the hinge
unit of the vane through a link may be disposed in the
strut.
[0021] The vane may have a streamline structure or
an airfoil structure in a vertical cross-section.
[0022] The strut may have a streamline structure or an
airfoil structure in a vertical cross-section.
[0023] A guide projection extending in a flow direction
of exhaust gas may be formed on an outer side of the
vane.
[0024] The guide projection may have a streamline
structure continuing from the outer side of the vane in a
vertical cross-section.
[0025] An exhaust diffuser according to another aspect
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of the present disclosure is mounted at an outlet of a gas
turbine to eject exhaust gas to the outside and includes
hollow cylindrical internal diffuser guide and external dif-
fuser guide. The exhaust diffuser includes: struts dis-
posed between the internal diffuser guide and the exter-
nal diffuser guide and spaced at a predetermined angle
from each other around an outer side of the internal dif-
fuser guide to space the internal diffuser guide and the
external diffuser guide at a predetermined distance from
each other; and vanes disposed around the outer side
of the internal diffuser guide, connecting adjacent struts,
and rotatably mounted on the struts.
[0026] The vane may be mounted on the strut through
a hinge unit, and a driving unit operating with the hinge
unit of the vane through a link may be disposed in the
strut.
[0027] The vane and the strut may have a streamline
structure or an airfoil structure in a cross-section.
[0028] A gas turbine according to another aspect of
the present disclosure includes the exhaust diffuser that
is mounted at an outlet of a gas turbine to eject exhaust
gas to the outside and includes a hollow cylindrical inter-
nal diffuser guide and an external diffuser guide. The
exhaust diffuser includes: struts disposed between the
internal diffuser guide and the external diffuser guide to
space the internal diffuser guide and the external diffuser
guide at a predetermined distance from each other; and
vanes surrounding an outer side of the internal diffuser
guide.
[0029] Three or more struts may be spaced at a pre-
determined angle from each other around the outer side
of the internal diffuser guide, the vanes may connect ad-
jacent struts, and the vanes may have a structure corre-
sponding to the outer side of the internal diffuser guide.
[0030] The vanes may be sequentially mounted and
form a ring-shaped structure in a cross-section.
[0031] As described above, according to the exhaust
diffuser of the present disclosure, since there are provid-
ed struts and rotary vanes that are formed in a specific
structure, it is possible to effectively remove flow sepa-
ration on the outer side of the internal diffuser guide by
controlling the profile of a velocity field at an inlet where
exhaust gas flows into the exhaust diffuser. Accordingly,
it is possible to provide an exhaust diffuser of which per-
formance is improved, and a gas turbine having the ex-
haust diffuser.
[0032] Further, according to the exhaust diffuser of the
present disclosure, since the exhaust diffuser includes
three or more struts spaced at a predetermined angle
from each other around the outer side of the internal dif-
fuser guide and vanes connecting adjacent struts and
formed in a ring shape in a cross-section, it is possible
to easily control radial inlet flow generated in an operation
area. Accordingly, it is possible to improve performance
of the exhaust diffuser by controlling the profile of a ve-
locity field at an inlet where exhaust gas flows into the
exhaust diffuser.
[0033] Further, according to the exhaust diffuser of the

present disclosure, since the vanes and the struts have
a streamline structure of an airfoil structure, it is possible
to easily control the profile of a velocity field at an inlet
of exhaust gas flowing in the exhaust diffuser.
[0034] Further, according to the exhaust diffuser of the
present disclosure, since a guide projection is formed on
the outer side of each vane, it is possible to effectively
control the profile of a velocity field at an inlet of exhaust
gas flowing in the exhaust diffuser.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The above and other features of the present
disclosure will be more clearly understood from the fol-
lowing detailed description when taken in conjunction
with the accompanying drawings, in which:

FIG. 1 is a view showing the configuration of a gas
turbine according to the related art;
FIG. 2 is a schematic view showing an exhaust dif-
fuser according to the related art;
FIG. 3 is a perspective view showing an exhaust dif-
fuser according to an embodiment of the present dis-
closure;
FIG. 4 is a cross-sectional view showing the exhaust
diffuser according to an embodiment of the present
disclosure;
FIG. 5 is a partial enlarged view showing a strut, a
vane, and a driving unit according to an embodiment
of the present disclosure;
FIG. 6 is a perspective view showing a vane and a
guide projection according to another embodiment
of the present disclosure; and
FIG. 7 is a cross-sectional view showing the vane
and the guide projection shown in FIG. 6.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0036] Hereinafter, preferred embodiments of the
present disclosure are described in detail with reference
to the drawings. The terms and words used in the present
specification and claims should not be interpreted as be-
ing limited to typical meanings or dictionary definitions,
but should be interpreted as having meanings and con-
cepts relevant to the technical scope of the present dis-
closure.
[0037] It should be understood that when an element
is referred to as being "on" another element, the elements
may be in contact with each other or there may be an
intervening element present. Through the present spec-
ification, unless explicitly described otherwise, "compris-
ing" any components will be understood to imply the in-
clusion of other components rather than the exclusion of
any other components.
[0038] FIG. 3 is a perspective view showing an exhaust
diffuser according to an embodiment of the present dis-
closure and FIG. 4 is a cross-sectional view showing the
exhaust diffuser according to an embodiment of the
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present disclosure.
[0039] Referring to the figures, an exhaust diffuser 100
according to the embodiment includes a hollow cylindri-
cal internal diffuser guide 101 and an external diffuser
guide 102 and further includes struts 110 and a rotary
vane 120.
[0040] According to the present disclosure, since there
are provided the struts 110 and the rotary vane 120 that
have a specific structure, it is possible to effectively re-
move flow separation on the outer side of the internal
diffuser guide 101 by controlling the profile of a velocity
field at an inlet of exhaust gas flowing in the exhaust
diffuser 100. Accordingly, it is possible to provide variable
guide vanes that can improve performance of a diffuser,
and a gas turbine having the vanes.
[0041] The components of the exhaust diffuser 100 ac-
cording to the embodiment are described hereafter in
detail with reference to the drawings.
[0042] The struts 110 according to the embodiment,
as shown in FIGS. 3 and 4, are disposed between the
internal diffuser guide 101 and the external diffuser guide
102 to space the internal diffuser guide 101 and the ex-
ternal diffuser guide 102 at a predetermined distance.
[0043] The struts 110 may have a streamline structure
or an airfoil structure in a vertical cross-section.
[0044] A specific number of struts 110 are shown in
FIG. 3, but the number may be appropriately changed
different from that shown in the figure in consideration of
a pressure drop of the exhaust gas flowing in the exhaust
diffuser 100.
[0045] The vanes 120 according to the embodiment
surround the outer side of the internal diffuser guide 101
and are rotatably mounted on the struts 110. As shown
in FIG. 3, two or more vanes 120 may be mounted on
the struts 110 at predetermined distance from each other.
[0046] If necessary, the vanes 120 may be formed in
a ring shape surrounding the internal diffuser guide 101.
[0047] The number and position of the vanes 120 may
be appropriately changed in consideration of a pressure
drop of the exhaust gas flowing in the exhaust diffuser
100.
[0048] Three or more struts 110 according to the em-
bodiment may be spaced at a predetermined angle
around the outer side of the internal diffuser guide 101.
The vanes 120 connect adjacent struts 110 and may be
formed to correspond to the outer side of the internal
diffuser guide 101.
[0049] The vanes 120 may be sequentially mounted
to form a ring-shaped structure in a vertical cross-section.
[0050] FIG. 5 is a partial enlarged view showing a strut
110, a vane 120, and a driving unit 111 according to an
embodiment of the present disclosure.
[0051] Referring to FIGS. 4 and 5, the vane 120 ac-
cording to the embodiment is mounted on the strut 110
through a hinge unit 121. The driving unit 111 that oper-
ates with the hinge unit 121 of the vane 120 through a
link 112 may be disposed inside the strut 110.
[0052] According to the structure, the link 112 is moved

by forward and backward rotation of the driving unit 111,
so the vane 120 mounted through the hinge unit 121 is
rotated clockwise or counterclockwise in the figures. That
is, the angle of the vane 120 to flow of exhaust gas is
changed by the hinge unit 121 and the link 112.
[0053] FIG. 6 is a perspective view showing a vane
and a guide projection according to another embodiment
of the present disclosure and FIG. 7 is a cross-sectional
view showing the vane and the guide projection shown
in FIG. 6.
[0054] Referring to the FIGS. 3, 6, and 7, a guide pro-
jection 122 extending in the flow direction of exhaust gas
is formed on an outer side of the vane 120 according to
the embodiment.
[0055] In detail, the guide projection 122, as shown in
FIG. 7, may form a streamline shape continuing from the
outer side of the vane 120 in the vertical cross-section.
[0056] Since the guide projection 122 is positioned on
the vane 120 in the flow direction of exhaust gas flowing,
the exhaust gas splits to the left and right of the guide
projection 122. As the exhaust gas is split by the guide
projection 122, it is possible to suppress flow separation
that is promoted by the viscosity of surrounding exhaust
gas. Accordingly, the guide projection 122 contributes to
controlling the profile of a velocity field of the exhaust gas
at an inlet.
[0057] Although one guide projection 122 is shown on
one vane 120 in the figures, several guide projections
122 may be provided on one vane 120. In order to form
a plurality of guide projections 122, it may be considered
to make the gaps between the guide projections 122 dif-
ferent in consideration of the profile of the exhaust gas.
[0058] As described above, according to the exhaust
diffuser of the present disclosure, since there are provid-
ed struts and rotary vanes that are formed in a specific
structure, it is possible to effectively remove flow sepa-
ration on the outer side of the internal diffuser guide by
controlling the profile of a velocity field at an inlet where
exhaust gas flows into the exhaust diffuser. Accordingly,
it is possible to provide an exhaust diffuser of which per-
formance is improved, and a gas turbine having the ex-
haust diffuser.
[0059] Further, according to the exhaust diffuser of the
present disclosure, since the exhaust diffuser includes
three or more struts spaced at a predetermined angle
from each other around the outer side of the internal dif-
fuser guide and vanes connecting adjacent struts and
formed in a ring shape in a vertical cross-section, it is
possible to easily control radial inlet flow generated in an
operation area. Accordingly, it is possible to improve per-
formance of the exhaust diffuser by controlling the profile
of a velocity field at an inlet where exhaust gas flows into
the exhaust diffuser.
[0060] Further, according to the exhaust diffuser of the
present disclosure, since the vanes and the struts have
a streamline structure of an airfoil structure, it is possible
to easily control the profile of a velocity field at an inlet
of exhaust gas flowing in the exhaust diffuser.
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[0061] Further, according to the exhaust diffuser of the
present disclosure, since a guide projection is formed on
the outer side of each vane, it is possible to easily control
the profile of a velocity field at an inlet of exhaust gas
flowing in the exhaust diffuser.
[0062] The present disclosure can also provide a gas
turbine having the exhaust diffuser 100 of the present
disclosure, so it is possible to improve performance of
the exhaust diffuser by controlling the profile of a velocity
field at an inlet where exhaust gas flows into the exhaust
diffuser. Accordingly, it is possible to provide a gas tur-
bine of which performance is improved.
[0063] Only specific embodiments of the present dis-
closure were described above. However, it should un-
derstood that the present disclosure is not limited to the
specific embodiments and all modifications, equivalents,
and substitutions should be construed as being included
in the scope of the present disclosure defined in claims.
[0064] That is, the present disclosure is not limited to
the specific embodiments described above, those skilled
in the art may change the present disclosure in various
ways without departing from the spirit of the present dis-
closure defined in claims, and the modifications are in-
cluded in the protective range of the present disclosure.

Claims

1. An exhaust diffuser (100) that is mounted at an outlet
of a gas turbine to eject exhaust gas to outside of
the turbine and includes a hollow cylindrical internal
diffuser guide (101) and an external diffuser guide
(102),
the exhaust diffuser (102) comprising:

struts (110) disposed between the internal dif-
fuser guide (101) and the external diffuser guide
(102) to space the internal diffuser guide (101)
and the external diffuser guide (102) at a prede-
termined distance from each other; and
vanes (120) surrounding an outer side of the in-
ternal diffuser guide (101).

2. The exhaust diffuser (100) of claim 1, wherein the
vanes (120) are formed in a ring shape surrounding
the internal diffuser guide (101).

3. The exhaust diffuser (100) of claim 1, wherein three
or more struts (110) are spaced at a predetermined
angle from each other around the outer side of the
internal diffuser guide (101),
the vanes (120) connect adjacent struts (110), and
the vanes (120) have a structure corresponding to
the outer side of the internal diffuser guide (101).

4. The exhaust diffuser (100) of claim 3, wherein the
vanes (120) are sequentially mounted and form a
ring-shaped structure in a vertical cross-section.

5. The exhaust diffuser (100) of claim 1, wherein two
or more vanes (120) are mounted at a predetermined
distance from each other on the struts (110).

6. The exhaust diffuser (100) of claim 1, wherein the
vane (120) is mounted on the strut (110) through a
hinge unit (121), and
a driving unit (111) operating with the hinge unit (121)
of the vane (120) through a link (112) is disposed in
the strut (110).

7. The exhaust diffuser (100) of claim 1, wherein the
vane (120) has a streamline structure or an airfoil
structure in a vertical cross-section.

8. The exhaust diffuser (100) of claim 1, wherein the
strut (110) has a streamline structure or an airfoil
structure in a vertical cross-section.

9. The exhaust diffuser (100) of claim 1, wherein one
or more guide projections (122) extending in a flow
direction of exhaust gas are formed on an outer side
of the vane (120).

10. The exhaust diffuser (100) of claim 9, wherein the
guide projection (122) has a streamline structure
continuing from the outer side of the vane (120) in a
vertical cross-section.

11. An exhaust diffuser (100) that is mounted at an outlet
of a gas turbine to eject exhaust gas to outside of
the turbine and includes a hollow cylindrical internal
diffuser guide (101) and an external diffuser guide
(102),
the exhaust diffuser (100) comprising:

struts (110) disposed between the internal dif-
fuser guide (101) and the external diffuser guide
(102) and spaced at a predetermined angle from
each other around an outer side of the internal
diffuser guide (101) to space the internal diffuser
guide (101) and the external diffuser guide (102)
at a predetermined distance from each other;
and
vanes (120) disposed in a ring shape around the
outer side of the internal diffuser guide (101),
connecting adjacent struts (110), and rotatably
mounted on the struts (110).

12. The exhaust diffuser (100) of claim 11, wherein the
vane (120) is mounted on the strut (110) through a
hinge unit (121), and
a driving unit (111) operating with the hinge unit (121)
of the vane (120) through a link (112) is disposed in
the strut (110).

13. The exhaust diffuser (100) of claim 11, wherein the
vane (120) and the strut (110) have a streamline
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structure or an airfoil structure in a vertical cross-
section.

14. A gas turbine having an exhaust diffuser (100) in-
cluding a hollow cylindrical internal diffuser guide
(101) and an external diffuser guide (102),
wherein the exhaust diffuser (100) includes:

struts (110) disposed between the internal dif-
fuser guide (101) and the external diffuser guide
(102) to space the internal diffuser guide (101)
and the external diffuser guide (102) at a prede-
termined distance from each other; and
vanes (120) surrounding an outer side of the in-
ternal diffuser guide (101).

15. The gas turbine of claim 14, wherein the vanes (120)
disposed in a ring shape around the outer side of the
internal diffuser guide (101), connecting adjacent
struts (110), and rotatably mounted on the struts
(110),
the vane (120) is mounted on the strut (110) through
a hinge unit (121), and
a driving unit (111) operating with the hinge unit (121)
of the vane (120) through a link (112) is disposed in
the strut (110).

9 10 



EP 3 392 468 A1

7



EP 3 392 468 A1

8



EP 3 392 468 A1

9



EP 3 392 468 A1

10



EP 3 392 468 A1

11



EP 3 392 468 A1

12



EP 3 392 468 A1

13



EP 3 392 468 A1

14

5

10

15

20

25

30

35

40

45

50

55



EP 3 392 468 A1

15

5

10

15

20

25

30

35

40

45

50

55



EP 3 392 468 A1

16

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• KR 1020170049791 [0001] • KR 1020150123950 [0013]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

