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(54) STEAM TURBINE

(57) The present invention provides a steam turbine
comprising: a steam inlet opening; a steam distribution
container connected to the steam inlet opening and pro-
viding a single long shaped chamber formed along a front
side of the steam turbine; a plurality of injection nozzles
communicating with the steam distribution container,
wherein the injection nozzles are diverged and extended
into an inside of a housing, and injects steam into an
impeller inside the housing; wherein an injection valves
supplying or blocking steam to each injection nozzle is
installed at a turbine entrance, wherein a steam outlet
passage and a steam gathering container are installed
at the housing, wherein a diameter of the steam outlet
passage becomes narrow toward an end, and the steam
gathering container is connected to the end of the steam
outlet passage and provides a single long shaped cham-
ber formed along the steam turbine.
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Description

Technical Field

[0001] The invention relates to a steam turbine.

Background Art

[0002] Steam made from boiler is supplied into a steam
turbine in a supercritical condition by superheating. A
steam turbine provides a rotational force to outside by
driving an impeller using steam as a power source.
[0003] In Korean Patent No. 10-1810186, the applicant
of this application discloses a steam turbine that is con-
figured that the inside of the steam turbine is divided into
a plurality of spaces along a longitudinal direction; that
includes an impeller equipped in each space; and that is
operated to drive the plurality of impellers in turn by re-
peatedly circulating steam from the inside of the plurality
of spaces formed in the steam turbine and to the outside
[0004] The Korean Publication No. 10-2011-45754
discloses a steam pump sealing device comprising: a
pump seal body inserted into a sealing groove formed in
a diaphragm; a pressure groove formed in on side of the
body so that steam is flowed into between the diaphragm
and the body; a plurality of tooth portions formed in the
body and configured to block steam flowed into between
a rotor and the body, wherein an air curtain is formed in
the front end of the body by inducing steam into a direction
of the rotor. The Korean Patent No. 10-988582 discloses
a structure that comprises a nozzle plate and a rotation
body and that is configured that multiple levels of the
turbine lever are spaced apart inside a casing, wherein
each volume of steam passages corresponding to each
level gradually increases as it goes to a steam exhaust
direction by enlarging a diameter of each level, to gain
high power by converting heat energy of high pressure
steam to energy of multiple levels.
[0005] However, steam turbines disclosed in prior arts
require a plenty of components for sequential multi-stage
compression of steam and occupy huge spaces. In ad-
dition, if a single level of multiple levels of the turbine
breaks down, the entire device should be stopped.
[0006] The present invention is devised to solve the
problems mentioned above by providing a steam turbine
that can perform efficient inflow and exhaust of steam
and have durability and convenient installment.

Detailed Description of Invention

Technical Problem

[0007] Accordingly, the object of the invention is to pro-
vide a steam turbine that is durable, compact, and easy
to control the steam pressure.

Technical Solution

[0008] To accomplish the above-mentioned object, the
present invention provides a steam turbine comprising:
a steam inlet opening; a steam distribution container con-
nected to the steam inlet opening and providing a single
chamber formed along a front side of the steam turbine,
with a long shape; a plurality of injection nozzles com-
municating with the steam distribution container, wherein
the injection nozzles are diverged, and each injection
nozzle is extended into an inside of a lower portion of a
housing receiving an impeller and injects steam into the
impeller; wherein each of injection valves supplying or
blocking steam to the each injection nozzle is installed
at each of turbine entrances, respectively, wherein a
steam outlet passage and a steam gathering container
are installed at an upper portion of the housing, wherein
a diameter of the steam outlet passage becomes narrow
toward an end, and the steam gathering container is con-
nected to the end of the steam outlet passage and pro-
vides a single chamber formed along the steam turbine
with a long shape.
[0009] The impeller comprises a moving body having
a circle-shaped case, and a wing having hook-shaped
blades formed along an outer circumference of the mov-
ing body with a same spacing to each other; wherein a
shaft and a boss supporting the shaft from an outer side
of the shaft are installed at a center of the moving body,
and supporting plates are installed between the boss and
an outer side of the moving body with a same spacing to
each other to strengthen durability.
[0010] A stand supports both sides of the housing;
wherein a steam pressure blocking device, a mechanical
sealing device that is a part of the steam pressure block-
ing device, and a bearing case are installed in order of
proximity to the housing.
[0011] The steam pressure blocking device is installed
to surround circumference of the shaft to seal a lateral
opening portion of the housing; wherein the mechanical
sealing device pressurizes a case of the steam pressure
blocking device toward the housing; wherein the bearing
case includes a bearing that is installed inside the bearing
case, and the bearing supports rotation of the shaft by
receiving an end of the shaft.

Technical Effects

[0012] According to the present invention, since steam
is uniformly supplied over the entire length of the housing,
the impeller can be rotated efficiently and strongly without
steam loss. In addition, since the housing is closed by
the sealing devices, steam leakage can be prevented.
Furthermore, since steam supply can be reduced when
steam pressure is excessive, operations and mainte-
nances of the turbine are convenient.
[0013] Additionally, a steam turbine of the present in-
vention is strong, durable, and can be easily installed in
a small space.
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Description of Drawings

[0014]

 Fig. 1 is a side view of a steam turbine of the present
invention;
 Fig. 2 is a side cross-sectional view of the steam
turbine in FIG. 1, which is cut along an imaginary line
parallel to the side to show the inside of the steam
turbine;
 Fig. 3 is a front cross-sectional view of a steam tur-
bine of the present invention, which is cut along an
imaginary line at the back of a steam gathering con-
tainer.
 Fig. 4 is a top cross-sectional view of a steam turbine
of the present invention that is cut along an imaginary
line parallel to the top thereof.

Mode for Invention

[0015] The purposes, technical effects, and technical
elements of the present invention will be clarified by em-
bodiments described in detail later in conjunction with
the accompanying drawings. Detailed explanation re-
garding related elements or functions, which are well
known to one of ordinary skill in the art, will be omitted
in case it may obscure the gist of the present invention.
[0016] In this specification, when a portion "comprises"
and/or "includes" an element, it does not mean to pre-
clude the presence or addition of one or more other ele-
ments and/or components unless the context clearly in-
dicates otherwise. Meanwhile, in embodiments of the
present invention, each element, component, functional
block, or mean may be composed of one or more of sub-
ordinate elements.
[0017]  Fig. 1 is a side view of a steam turbine 1 of the
present invention.
[0018] Steam is supplied through a steam inlet opening
2 and flows into a steam distribution container 3. The
steam inlet opening 2 is single, and the steam distribution
container 3 provides a single chamber formed along a
front side of the steam turbine 1 and having a long shape.
However, turbine entrances 5 are separated into multiple
entrances, and steam flowed into the steam distribution
container 3 divergely spreads out and supplied through
each entrance. Each of inlet valves 4 is installed at a front
of each of the turbine entrance 5 (the right side in FIG.
1), respectively, and steam supply is turned on or off ac-
cording to control of the inlet valves 4.
[0019] A steam outlet passage 10 is formed in an upper
portion of housing 54 receiving an impeller and has an
approximate circle shape. A diameter of the steam outlet
passage 10 becomes narrow toward an end. Steam is
discharged to outside through a steam gathering con-
tainer 11 located at the end of the steam outlet passage
10 and a steam outlet opening 12. The steam gathering
container 11 is a single chamber having a long shape
like the steam distribution container 3, and the single

steam outlet opening 12 is installed at a middle of the
team gathering container 11.
[0020] A housing 54 is separated into an upper housing
and a lower housing, which are connected to each other
by a separable flange 22 and a fixing bolt 23 engaged
with the separable flange 22. In addition, a lower die 26
and a stand 52 are disposed in order from a floor, or
ground, and a bearing case 20 is installed on the stand 52.
[0021]  Fig. 2 is a side cross-sectional view of the steam
turbine 1 in FIG. 1, which is cut along an imaginary line
parallel to the side thereof to show the inside.
[0022] An impeller, which is a rotational object rotating
by steam, comprises a moving body 9, which is a circle-
shaped case, and a wing 7, which is hooked-shaped
blades formed along outer circumference of the moving
body 9 with the same spacing to each other. A shaft 15
and a boss 16 that supports the shaft 15 from an outer
side of the shaft 15, are installed at a center of the moving
body 9. A supporting plates 14 are installed between the
boss 16 and an outer side of the moving body 9 with the
same spacing to each other to strengthen durability.
[0023] As illustrated in FIG. 2, each of the injection noz-
zles 6, which injects steam to the impeller, is installed
inside each of the turbine entrances 5, and the impeller
rotates in a clockwise direction in FIG. 2 by steam sup-
plied through the injection nozzles 6. According to some
embodiments of the present invention, the impeller in-
cludes a single moving body, and a wing 7 is installed in
multiple rows corresponding to the number of the turbine
entrances 5, but the impeller can be modified to various
structures. In other embodiments of the present inven-
tion, the moving body and the wing 7 may be manufac-
tured as a single module, and this module may be dis-
posed along the shaft 15. In other embodiments, a steam
turbine of the present invention may consist of a single
moving body and a single impeller.
[0024]  Fig. 3 is a front cross-sectional view of a steam
turbine 1 of the present invention which is cut along an
imaginary line at the back of the steam gathering con-
tainer 11. The wing 7 is not shown in FIG. 3 for conven-
ience of explanation. As shown in FIG. 3, after passing
the steam distribution container 3, steam is supplied
through the plurality of turbine entrances 5. Each wing 7
is received in each space 7s, which is partitioned by a
division plate 13. When the shaft 15 rotates by rotation
of the moving part 9, a driven body, such as a pulley 21,
which is connected to an end of the shaft 15, rotates, and
this rotational force is supplied to outside.
[0025]  Fig. 4 is a top cross-sectional view of a steam
turbine 1 of the present invention which is cut along an
imaginary line parallel to the top thereof. The wing 7 is
not shown in FIG. 4 for convenience of explanation. Since
an operation of each nozzle 6 installed inside the turbine
entrance 5 can be turned on or off with each injection
valve 4, some injection valves 4 may be closed when
steam pressure is excessive. In this instance, the steam
turbine 1 may comprises a pressure sensor (not shown),
which senses pressure inside the housing 54.
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[0026] On the stand 52 supporting both sides of the
housing 54, a steam pressure blocking device 17, a me-
chanical sealing device 19, which is a part of the steam
pressure blocking device 17, and a bearing case 20 are
installed in order of proximity to the housing 54. The
steam pressure blocking device 17 is a sealing member,
which seals a lateral opening portion of the housing 54,
and installed to surround circumference of the shaft 15
to seal the opening portions. The mechanical sealing de-
vice 19 pressurizes a case of the steam pressure blocking
device 17 toward the housing 54. The mechanical sealing
device 19 may be a circle-shaped plate, which is moved
by bolt fastening, or a bearing. In addition, a bearing,
which supports rotation of the shaft 15 by receiving an
end of the shaft 15, is installed inside the bearing case 20.
[0027] According to the steam turbine 1 of the present
invention, since steam is uniformly supplied over the en-
tire length of a housing 54 by the injection nozzles 6, the
impeller can be rotated efficiently and strongly without
steam loss. In addition, since the housing 54 is closed
by the steam pressure blocking device 17 and the me-
chanical sealing device 19, steam leakage can be pre-
vented. Furthermore, since steam supply can be reduced
when steam pressure is excessive, operations and main-
tenances of the turbine are convenient.
[0028] The above embodiments are provided to easily
understand the inventive concept of the present inven-
tion, and are not intended to limit the invention. It is to be
appreciated that those skilled in the art can change or
modify the embodiments without departing from the spirit
or scope of the present invention.

Claims

1. A steam turbine comprising:

a steam inlet opening;
a steam distribution container connected to the
steam inlet opening and providing a single
chamber formed along a front side of the steam
turbine, with a long shape;
a plurality of injection nozzles communicating
with the steam distribution container, wherein
the injection nozzles are diverged, and each in-
jection nozzle is extended into an inside of a
lower portion of a housing receiving an impeller
and injects steam into the impeller;
wherein each of injection valves supplying or
blocking steam to the each injection nozzle is
installed at each of turbine entrances, respec-
tively,
wherein a steam outlet passage and a steam
gathering container are installed at an upper por-
tion of the housing, wherein a diameter of the
steam outlet passage becomes narrow toward
an end, and the steam gathering container is
connected to the end of the steam outlet pas-

sage and provides a single chamber formed
along the steam turbine with a long shape.

2. The steam turbine according to claim 1, wherein the
impeller comprises a moving body having a circle-
shaped case, and a wing having hook-shaped
blades formed along an outer circumference of the
moving body with a same spacing to each other;
wherein a shaft and a boss supporting the shaft from
an outer side of the shaft are installed at a center of
the moving body, and supporting plates are installed
between the boss and an outer side of the moving
body with a same spacing to each other to strengthen
durability.

3. The steam turbine according to claim 1, wherein a
stand supports both sides of the housing;
wherein a steam pressure blocking device, a me-
chanical sealing device that is a part of the steam
pressure blocking device, and a bearing case are
installed in order of proximity to the housing.

4. The steam turbine according to claim 3, wherein the
steam pressure blocking device is installed to sur-
round circumference of the shaft to seal a lateral
opening portion of the housing;

wherein the mechanical sealing device pressu-
rizes a case of the steam pressure blocking de-
vice toward the housing;
wherein the bearing case includes a bearing that
is installed inside the bearing case, and the bear-
ing supports rotation of the shaft by receiving an
end of the shaft.
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