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(54) Centrifugal compressor

(57) Disclosed is a centrifugal compressor capable
of minimizing leakage of fluid while realizing high aero-
dynamic performance in the process of compressing the
fluid. The centrifugal compressor includes an impeller
(100) having blades (120), a housing (200) formed with
an inlet (220) and an outlet (230), a sealing unit (300)

disposed adjacent to one of the inlet (220) and the outlet
(230), and a partial shroud (310) disposed adjacent to
the sealing unit (300) and formed at one of the inlet (220)
and the outlet (230) to partially surround outer peripheral
portions of outer ends of the blades (120).
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Description

BACKGROUND

[0001] Aspects of the present inventive concept relate
to a centrifugal compressor, and more particularly, to a
centrifugal compressor capable of minimizing leakage of
a fluid in the process of compressing the fluid and having
high aerodynamic performance.
[0002] In general, a centrifugal compressor signifies a
device for compressing a fluid by converting kinetic en-
ergy into pressure energy through a centrifugal force by
sucking the fluid in a rotational axis direction of a high-
speed rotor or an impeller and circumferentially exhaust-
ing the fluid.
[0003] The centrifugal compressor has been exten-
sively applied to various industrial fields such as various
types of air conditioning facilities and gas turbine sys-
tems.
[0004] As shown in FIG. 1A, a general centrifugal com-
pressor includes an impeller 10 having a rotary hub 11
connected to a driving shaft 40 and a plurality of blades
12 radially provided about a rotational axis X-X’ of the
rotary hub 11.
[0005] In addition, the centrifugal compressor includes
a housing 20 formed with an inlet into which a fluid to be
compressed is introduced and an outlet through which
the compressed fluid is discharged and provided with an
inner surface 21 fixedly adjacent to the blades 12 and a
diffuser 30 that reduces a dynamic pressure component
of a voltage component increased due to force received
from the impeller 10 and increases a static pressure com-
ponent thereof.
[0006] An impeller used for the general centrifugal
compressor constructed as described above is classified
into an open impeller and a shroud impeller according to
the capacity and performance thereof.
[0007] That is, as shown in FIG. 11B, an impeller where
outer ends of the blades 12 are open may be called an
open impeller 10 or an unshrouded impeller having no
shrouds.
[0008] Since the outer ends of the blades 12 are open
in the open impeller 10, mechanical processing is possi-
ble so that the open impeller 10 can be easily manufac-
tured. In addition, precise profile tolerance may be en-
sured so that a structure of the open impeller 10 is stable
and a manufacturing cost of the open impeller 10 is rel-
atively low.
[0009] However, since the outer ends of the blades are
open in the open impeller 10, some of a compressed fluid
is leaked through a gap formed between an outer end of
the blade and an inner surface of the housing so that flow
loss occurs. In addition, the flow loss is significantly in-
creased due to leakage in an inlet A and an outlet B of
the housing 20.
[0010] Meanwhile, asshowninFIGs. 2Aand2B, the
shroud impeller 10 includes a shroud 13 that connects
outer ends of a plurality of blades 12 provided in the rotary

hub 11 to each other while surrounding the outer ends
of the blades 12.
[0011] In the shroud impeller 10, a closed fluid path for
a fluid to be compressed is formed by adjacent blades
12 and the shroud 13 so that flow loss may be reduced
as compared with that of the open impeller, thereby rep-
resenting higher compression efficiency.
[0012] Further, the shroud 13 serves as a reinforcing
structure connecting the blades 12 to each other so that
the shroud impeller 10 has strength higher than that of
the open impeller.
[0013] However, in order to form a path of a fluid to be
compressed inside the shroud, the shroud impeller has
a very complicated three-dimensional structure and thus
processing is not easy and a manufacturing cost is con-
siderably increased.
[0014] As a related art of the shroud impeller, FIG. 2B
shows a method of mechanically processing a monolithic
rotor having a disc shape by a cutting tool 50 controlled
using a numerical control tool, which is disclosed in U.S.
Patent No. 7,305,762. However, the above patent may
not be compatible with a complicated inner fluid path due
to the structural problem, and there is a limitation in
processing due to a shape of the cutting tool and the
manufacturing cost is increased.
[0015] Further, FIG. 2B shows a method of manufac-
turing an impeller by bonding an upstream impeller mem-
ber and a downstream impeller member to each other
after the upstream impeller member and the downstream
impeller member are separately processed, which is dis-
closed in Japanese unexamined patent publication No.
2010-121612.
[0016] However, an error may occur when bonding a
plurality of members which are separately processed and
it is difficult to maintain accurate shapes of a blade and
a shroud.
[0017] In addition, strength of a bonding part is so low
that the above method is not suitable for a compressor
of a gas turbine which is rotated at a high speed.
[0018] In order to solve the above problem, as dis-
closed in U.S. patent publication No. 2011-0318183
(hereinafter, referred to as patent document 1), a tech-
nology of forming an integral shroud in a blade, and form-
ing a partially divided shroud, and bonding the blade to
the integral shroud by brazing welding, stick welding, ul-
trasonic welding, or electron beam welding has been sug-
gested.
[0019] In addition, Korean patent registration No.
10-0745507 (hereinafter, referred to as patent document
2) discloses a technology for providing a partial shroud
at an outlet of an impeller.
[0020] However, in the case of the patent document 1,
although strength may be improved by divided shrouds
bonded to an integral shroud, processing of the divided
shroud is complicated and a bonding work is significantly
complicated and inconvenient.
[0021] Furthermore, if the divided shrouds are not pre-
cisely and accurately bonded and an error occurs, dan-
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gerous situation may be caused when the impeller is used
for a gas turbine rotated at a high speed.
[0022] In addition, in the case of the patent document
2, since the partial shroud is formed at a region where
compressed gas is exhausted, the problems occurring
in the art may not be solved, that is, some of a com-
pressed fluid is leaked through a gap formed between
an outer end of the blade and an inner surface of the
housing and thus flow loss occurs and the flow loss is
significantly increased due to leakage in an inlet of the
housing.

SUMMARY

[0023] Exemplary embodiment have been made in an
effort to solve the above-described problems, and an as-
pect of the present inventive concept provides a centrif-
ugal compressor capable of minimizing leakage of a fluid
in the process of compressing the fluid and having high
aerodynamic performance by providing a sealing unit be-
tween an impeller and an inner surface of a housing.
[0024] According to another aspect of the present in-
ventive concept, there is provided a centrifugal compres-
sor having higher strength as compared with an open
impeller and superior workability as compared with a
shroud impeller.
[0025] According to an exemplary embodiment, there
is provided a centrifugal compressor including an impel-
ler including a plurality of blades radially disposed about
a rotational axis; a housing formed with an inlet into which
a fluid to be compressed by the impeller is introduced
and an outlet through which a compressed fluid is dis-
charged and having an inner surface adjacent to the
blades; a sealing unit disposed adjacent to one of the
inlet and the outlet and configured to seal between outer
ends of the blades and the inner surface; and a partial
shroud disposed adjacent to the sealing unit and formed
at one of the inlet and the outlet and configured to partially
surround outer peripheral portions of the outer ends of
the blades.
[0026] The sealing unit may include a first sealing unit
disposed adjacent to the inlet and the first sealing unit
includes a first partial shroud disposed adjacent to the
inlet and configured to partially surround the outer pe-
ripheral portions of the outer ends of the blades.
[0027] The first sealing unit may include at least one
first sealing protrusion protruding toward the inner sur-
face from the first partial shroud, a rear end of the first
sealing protrusion is fixed to the first partial shroud, and
a front end of the first sealing protrusion is spaced apart
from the inner surface by a predetermined interval.
[0028] The first sealing protrusion may be integrally
formed with the first partial shroud.
[0029] The centrifugal compressor may further include
a first sealing pad on the inner surface adjacent to the
first sealing protrusion, wherein the first sealing pad may
include a material having hardness lower than hardness
of the first sealing protrusion.

[0030] The first sealing pad may be formed with a first
sealing groove having a shape corresponding to a shape
of the first sealing protrusion, and a front end of the first
sealing protrusion is inserted into the first sealing groove.
[0031] The first sealing unit may include a second seal-
ing protrusion protruding toward the first partial shroud
from the inner surface, a rear end of the second sealing
protrusion is fixed to the inner surface, and a front end
of the second sealing protrusion is spaced apart from the
first partial shroud by a predetermined interval.
[0032] The second sealing protrusion may be integrally
formed with the housing.
[0033] The first sealing unit may further include a first
support member having one surface attached to the inner
surface and an opposite surface formed with the second
sealing protrusion.
[0034] The second sealing protrusion may be integrally
formed with the first support member.
[0035] The centrifugal compressor may further include
a second sealing pad on an outer surface of the first par-
tial shroud adjacent to the second sealing protrusion,
wherein the second sealing pad may include a material
having hardness lower than hardness of the second seal-
ing protrusion.
[0036] The second sealing pad may be formed with a
second sealing groove having a shape corresponding to
a shape of the second sealing protrusion, and a front end
of the second sealing protrusion is inserted into the sec-
ond sealing groove.
[0037] The sealing unit may include a second sealing
unit disposed adjacent to the outlet and the second seal-
ing unit includes a second partial shroud disposed adja-
cent to the outlet to partially surround the outer peripheral
portions of the outer ends of the blades.
[0038] The second sealing unit may further include a
third sealing protrusion protruding toward the inner sur-
face from the second partial shroud, a rear end of the
third sealing protrusion is fixed to the second partial
shroud, and a front end of the third sealing protrusion is
spaced apart from the inner surface by a predetermined
interval.
[0039] The third sealing protrusion may be integrally
formed with the second partial shroud.
[0040] The centrifugal compressor may further include
a third sealing pad on the inner surface adjacent to the
third sealing protrusion, wherein the third sealing pad
may include a material having hardness lower than hard-
ness of the third sealing protrusion.
[0041] The third sealing pad may be formed with a third
sealing groove having a shape corresponding to a shape
of the third sealing protrusion, and a front end of the third
sealing protrusion is inserted into the third sealing
groove.
[0042] The second sealing unit may further include a
fourth sealing protrusion protruding toward the second
partial shroud from the inner surface, a rear end of the
fourth sealing protrusion is fixed to the inner surface, and
a front end of the fourth sealing protrusion is spaced apart
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from the second partial shroud by a predetermined inter-
val.
[0043] The fourth sealing protrusion may be integrally
formed with the housing.
[0044] The second sealing unit may further include a
second support member having one surface attached to
the inner surface and an opposite surface formed with
the fourth sealing protrusion.
[0045] The fourth sealing protrusion may be integrally
formed with the second support member.
[0046] The centrifugal compressor may further include
a fourth sealing pad on an outer surface of the second
partial shroud adjacent to the fourth sealing protrusion,
wherein the fourth sealing pad may include a material
having hardness lower than hardness of the fourth seal-
ing protrusion.
[0047] The fourth sealing pad may be formed with a
fourth sealing groove having a shape corresponding to
a shape of the fourth sealing protrusion, and a front end
of the fourth sealing protrusion is inserted into the fourth
sealing groove.
[0048] The sealing unit may include a first sealing unit
disposed adjacent to the inlet and a second sealing unit
disposed adjacent to the outlet, the first sealing unit may
include a first partial shroud disposed adjacent to the inlet
to partially surround the outer peripheral portions of the
outer ends of the blades, and the second sealing unit
may include a second partial shroud disposed adjacent
to the outlet to partially surround the outer peripheral por-
tions of the outer ends of the blades.
[0049] The first sealing unit may include a first sealing
protrusion protruding toward the inner surface from the
first partial shroud, and the second sealing unit may in-
clude a third sealing protrusion protruding toward the in-
ner surface from the second partial shroud.
[0050] A rear end of the first sealing protrusion may be
fixed to the first partial shroud, a front end of the first
sealing protrusion may be spaced apart from the inner
surface by a predetermined interval, a rear end of the
third sealing protrusion may be fixed to the second partial
shroud, and a front end of the third sealing protrusion
may be spaced apart from the inner surface by a prede-
termined interval.
[0051] The first sealing unit may include a second seal-
ing protrusion protruding toward the first partial shroud
from the inner surface, and the second sealing unit may
include a fourth sealing protrusion protruding toward the
second partial shroud from the inner surface.
[0052] A rear end of the second sealing protrusion may
be fixed to the inner surface, a front end of the first sealing
protrusion may be spaced apart from the first partial
shroud by a predetermined interval, a rear end of the
fourth sealing protrusion may be fixed to the inner sur-
face, and a front end of the fourth sealing protrusion may
be spaced apart from the second partial shroud by a pre-
determined interval.
[0053] The centrifugal compressor according to the
present inventive concept includes the sealing unit to seal

the gap formed between the impeller and the inner sur-
face of the housing, so the leakage of fluid to be com-
pressed can be prevented at the fluid inlet and the fluid
outlet, thereby maximizing the compression efficiency.
[0054] In addition, the partial shroud is provided at a
portion of the impeller adjacent to the fluid inlet or the
fluid outlet, so the centrifugal compressor may have high-
er strength suitable for high-speed rotation as compared
with the open impeller and may have superior workability
as compared with the shroud impeller. In addition, the
centrifugal compressor according to the present inven-
tive concept may have the precise profile tolerance and
can be manufactured at a lower cost while ensuring the
structural stability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0055]

FIGs. 1A and 1B show a sectional view illustrating a
centrifugal compressor including an open impeller
and a perspective view illustrating the open impeller
according to the related art;
FIGs. 2A and 2B show a perspective view and a sec-
tional view illustrating a method of processing a
shroud impeller according to the related art, respec-
tively;
FIG. 3 is an axial cross-sectional view showing a
centrifugal compressor according to a first embodi-
ment of the present inventive concept;
FIGS. 4 and 5 are partially enlarged views of a cen-
trifugal compressor shown in FIG. 3;
FIG. 6 is an axial cross-sectional view showing a
centrifugal compressor according to a second exem-
plary embodiment of the present inventive concept;
FIGS. 7 to 9 are partially enlarged views of a centrif-
ugal compressor shown in FIG. 6;
FIG. 10 is an axial cross-sectional view showing a
centrifugal compressor according to a third exem-
plary embodiment of the present inventive concept;
FIGS. 11 and 12 are partially enlarged views of a
centrifugal compressor shown in FIG. 10;
FIG. 13 is an axial cross-sectional view showing a
centrifugal compressor according to a fourth exem-
plary embodiment of the present inventive concept;
FIGS. 14 to 16 are partially enlarged views of a cen-
trifugal compressor shown in FIG. 13;
FIG. 17 is an axial cross-sectional view showing a
centrifugal compressor according to a fifth exempla-
ry embodiment of the present inventive concept; and
FIG. 18 is an axial cross-sectional view showing a
centrifugal compressor according to a sixth exem-
plary embodiment of the present inventive concept.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0056] Hereinafter, exemplary embodiments of the
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present inventive concept will be described in detail with
reference to the accompanying drawings, but the present
inventive concept will not be limited to the following em-
bodiments.
[0057] FIG. 3 is an axial cross-sectional view showing
a centrifugal compressor according to a first exemplary
embodiment of the present inventive concept and FIGS.
4 and 5 are partially enlarged views of the centrifugal
compressor shown in FIG. 3.
[0058] As shown in the drawings, the centrifugal com-
pressor according the first exemplary embodiment in-
cludes an impeller 100 and a housing 200. The impeller
100 includes a rotary hub 110 rotating about a rotational
axis X-X’ by receiving power from a driving shaft (not
shown) and a plurality of blades 120 radially provided on
the rotary hub 110 about the rotational axis X-X’. The
housing 200 receives the impeller 100 therein and is
formed with an inner surface 211 adjacent to the blades
120.
[0059] The rotary hub 110 is connected to the driving
shaft (not shown) and receives rotating force from the
driving shaft. The rotary hub 110 may be made from a
material having predetermined strength suitable for high
speed. In addition, the rotary hub 110 may be fabricated
by heat-treating chromium-molybdenum steel, nickel
chromium-molybdenum steel, or stainless steel.
[0060] Further, the rotary hub 110 may have a conical
shape having a sectional area gradually reduced in the
direction of the rotational axis X-X’. In this case, a front
center portion of the conical shape in the direction of the
rotational axis X-X’ becomes an inlet 220 of a fluid, and
a rear peripheral portion of the conical shape in the radial
direction becomes an outlet of the fluid. Although an in-
clined surface of a peripheral side in the conical shape
of the rotary hub is illustrated as a curve surface having
a predetermined curvature in FIG. 3, the present inven-
tive concept is not limited thereto.
[0061] The blades 120 are radially disposed on the in-
clined surface of the rotary hub 110 while being spaced
apart from each other by a predetermined interval. The
blades 120 may have a three-dimensional curved shape
by taking specifications of a compressor, such as appli-
cation purpose, compression capacity and flow velocity,
into consideration. The blades 120 may be integrally
formed with the rotary hub 110. It is also possible to bond
the blade to the rotary hub 110 through a welding scheme
after processing the blade by using a material the same
as that of the rotary hub 110.
[0062] In addition, the welding scheme may not provide
sufficient strength required for the high-speed impeller
100. However, as will be described later, since the
strength of the impeller 100 according to the present in-
ventive concept can be reinforced by a first partial shroud
310 or a second partial, the impeller 100 may have the
condition applicable for the high-rotation compressor.
[0063] The housing 200 has an internal space for re-
ceiving the impeller 100 and is configured to serve as a
stator to rotatably support the impeller 100.

[0064] Further, the housing 200 includes a cover mem-
ber 210, which forms the inlet 220 of a fluid to be com-
pressed and the outlet 230 of the compressed fluid and
has an inner surface 211 adjacent to the blades 120.
[0065] Meanwhile, the centrifugal compressor accord-
ing to the first exemplary embodiment includes a first
sealing unit 300 disposed adjacent to the inlet 220 to seal
a gap formed between outer ends of the blades 120 and
the inner surface 211.
[0066] In detail, as described above, the centrifugal
compressor according to the first exemplary embodiment
includes the first sealing unit 300 to prevent the leakage
of fluid to be compressed at the inlet 220.
[0067] The first sealing unit 300 is a non-contact type
sealing unit, for instance, a labyrinth sealing unit. In order
to implement the labyrinth sealing unit, there is provided
a first partial shroud 310 having an annular shape and
disposed adjacent to the inlet to partially surround the
outer ends of the blades 120 and at least one first sealing
protrusion 320a protruding toward the inner surface 211
from the first partial shroud 310.
[0068] The first partial shroud 310 has a cylindrical
shape configured to partially surround outer ends of the
blades 120 adjacent to the inlet 220. The first partial
shroud 310 may be integrally formed with the blades 120
or may be fabricated separately from the blades 120 and
bonded to the outer ends of the blades 120 through a
welding scheme.
[0069] As described above, since the first partial
shroud 310 partially surrounds the outer ends of the
blades 120 adjacent to the inlet 220, the fluid introduced
into the inlet 220 can be prevented from being leaked
through a gap between the blades 120 and the inner sur-
face 211 of the housing 200.
[0070] In addition, since the outer ends of the blades
120 adjacent to the inlet 220 can be securely fixed by the
first partial shroud 310, the centrifugal compressor may
have higher strength as compared with the open impeller
100 and may have the simple structure.
[0071] The first sealing unit 320a seals a gap formed
between the first partial shroud 310 and the inner surface
211 through the labyrinth sealing scheme. That is, the
first sealing unit 320a may allow a flow f1 of the fluid that
has passed through the inlet 220 of the housing 200 to
be introduced toward the blades 120 of the impeller 100
and prevent the fluid introduced into the blades 120 from
flowing back to the inlet 220 through the gap formed be-
tween the blades 120 and the inner surface 211, so that
the compression efficiency can be improved approximate
to the compression efficiency of the shroud impeller.
[0072] The sealing protrusion 320a has a rear end
320a-1 fixed to the first partial shroud 310 and a front
end 320a-2 protruding toward the inner surface 211 so
that a predetermined gap is formed between the front
end 320a-2 and the inner surface 211 (see, C in FIG. 4).
[0073] The first sealing protrusion 320a may be sepa-
rately fabricated as an individual member and the rear
end 320a-1 of the first sealing protrusion 320a may be
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bonded to the first partial shroud 310 through the welding
scheme, or the first sealing protrusion 320a may be in-
tegrally formed with the first partial shroud 310. In this
case, the first partial shroud 310 may serve as a support
member for the first sealing protrusion 320a.
[0074] As described above, the first sealing protrusion
320a prevents the fluid from flowing rearward or forward
in the axial direction and it is preferable to provide a plu-
rality of first sealing protrusions 320a as shown in FIG. 3.
[0075] The number of the first sealing protrusion is not
limited, but may be variously adjusted by taking specifi-
cations of a compressor, such as application purpose,
compression capacity and flow velocity, into considera-
tion.
[0076] In the first embodiment shown in FIG. 3, the first
sealing protrusion 320a may serve as a rotator and the
inner surface 211 of the housing 200 may serve as a
stator in labyrinth sealing.
[0077] Meanwhile, as shown in FIG. 4, the centrifugal
compressor according to the first exemplary embodiment
may further include a first sealing pad 330a having an
annular shape. The first sealing pad 330a has hardness
lower than the first sealing protrusion 320a and is pro-
vided on the inner surface 211 in opposition to the first
sealing protrusion 320a.
[0078] In other words, since the first sealing unit 300
adopts the labyrinth sealing scheme, the first sealing pro-
trusion 320a serves as the rotator and the inner surface
211 of the housing 200 serves as the stator so that vi-
bration may occurs in the direction perpendicular to the
rotating axis due to the rotation of the impeller 100 when
the centrifugal compressor is operated. As a result, the
first sealing protrusion 320a serving as the rotator may
interfere with the inner surface 211 serving as the stator,
and thus the inner surface 211 may be worn or the first
sealing protrusion 320a may be deformed.
[0079] If the wear or deformation occurs, the gap for
maintaining the labyrinth sealing may be excessively en-
larged, thereby deteriorating the sealing performance.
[0080] For this reason, the exemplary embodiment
provides the first sealing pad 330a to prevent the wear
or deformation. In order to prevent the wear of the inner
surface 211, the first sealing pad 330a is formed on the
inner surface 211 of the housing 200 corresponding to
the first sealing protrusion 320a by using a material hav-
ing low plastic deformation and predetermined elasticity,
such as a resin, a coating, a honeycomb or a light-weight
material.
[0081] In addition, in order to prevent the deformation
of the first sealing protrusion 320a, the first sealing pad
330a may be fabricated by using a material having hard-
ness lower than that of the first sealing protrusion 320a.
[0082] Since the first sealing pad 330a is fabricated by
using the material described above, the predetermined
gap C can be ensured between the front end 320a-2 of
the first sealing protrusion 320a and the first sealing pad
330a so that the high sealing performance can be
achieved.

[0083] Meanwhile, as shown in FIG. 5, the sealing pad
330a of the centrifugal compressor according to the first
exemplary embodiment is formed with a first sealing
groove 340 having a shape corresponding to a shape of
the first sealing protrusion 320a and the front end 320a-
2 of the first sealing protrusion 320a may be fitted into
the first sealing groove 340.
[0084] In addition, a diameter of the impeller 110 ro-
tating at a high speed during the operation of the centrif-
ugal compressor may be enlarged due to centrifugal
force and heat and the first sealing protrusion 320a may
penetrate into the first sealing pad 330a. For this reason,
the first sealing pad 330a may be made from a material
having hardness lower than that of the first sealing pro-
trusion 320a. The sealing protrusion and sealing pad ac-
cording to other embodiments of the present inventive
concept also may have the above feature.
[0085] In this manner, since the first sealing groove
340, into which the front end 320a-2 of the first sealing
protrusion 320a is partially inserted, is formed in the first
sealing pad 330a, a sealing area between the front end
320a-2 of the first sealing protrusion 320a and the first
sealing pad 330a can be increased, so that the sealing
efficiency can be improved. In addition, the wear and
deformation caused by the vibration of the impeller 100
can be diminished and the higher sealing performance
can be ensured.
[0086] FIG. 6 is an axial cross-sectional view showing
a centrifugal compressor according to a second exem-
plary embodiment of the present inventive concept, and
FIGS. 7 to 9 are partially enlarged views of the centrifugal
compressor shown in FIG. 6. In the following description
of the second exemplary embodiment, the description
about the elements and structures that have been de-
scribed in the first exemplary embodiment will be omitted
in order to avoid redundancy.
[0087] As shown in the drawings, the centrifugal com-
pressor according to the second exemplary embodiment
includes at least one second sealing protrusion 320b pro-
truding toward the first partial shroud 310 from the inner
surface 211 of the housing 200. The second sealing pro-
trusion 320b includes a rear end 320b-1 fixed to the inner
surface 211 and a front end 320b-2 spaced apart from
the first partial shroud 310 by a predetermined distance
C.
[0088] That is, different from the first exemplary em-
bodiment, the sealing protrusion constituting the first
sealing unit 300 protrudes toward the first partial shroud
310 from the inner surface 211 of the housing 200.
[0089] As shown in FIG. 6, the second sealing protru-
sion 320b may be integrally formed with the housing 200.
In addition, as shown in FIG. 7, the second sealing pro-
trusion 320b may be attached to an inner surface of a
first support member 350 having an annular shape and
inserted into the inner surface 211 of the housing 200.
Further, the second sealing protrusion 320b may be sep-
arately prepared as an individual member such that the
rear end 320b-1 of the second sealing protrusion 320b
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can be attached to the inner surface of the first support
member 350 through a welding scheme or the second
sealing protrusion 320b may be integrally formed with
the inner surface of the first support member 350.
[0090] In this manner, since the second sealing pro-
trusion 320b is provided at the inner surface 211 of the
housing 200, other than the first partial shroud 310, the
manufacturing cost for the first partial shroud 310 and
the impeller 100, which are relatively expensive and com-
plicate in shapes, can be reduced.
[0091] Meanwhile, according to the second exemplary
embodiment, the second sealing protrusion 320b serves
as a stator and the first partial shroud 310 may serve as
a rotator.
[0092] Therefore, as shown in FIG. 8, a second sealing
pad 330b can be formed on an outer surface of the first
partial shroud 310 to prevent the sealing protrusion from
being worn and deformed. The second sealing pad 330b
is also formed by using a material having low plastic de-
formation and predetermined elasticity as well as hard-
ness lower than that of the second sealing protrusion
320b.
[0093] In addition, similar to the first exemplary em-
bodiment, the second sealing pad 330b is formed with a
second sealing groove 340 having a shape correspond-
ing to a shape of the second sealing protrusion 320b as
shown in FIG. 9. The front end 320b-2 of the second
sealing protrusion 320b may be inserted into the second
sealing groove 340.
[0094] FIG. 10 is an axial cross-sectional view showing
a centrifugal compressor according to a third exemplary
embodiment of the present inventive concept and FIGS.
11 and 12 are partially enlarged views of the centrifugal
compressor shown in FIG. 10. In the following description
of the third exemplary embodiment, the description about
the elements and structures that have been described in
the first and second exemplary embodiments will be omit-
ted in order to avoid redundancy.
[0095] As shown in the drawings, the centrifugal com-
pressor according to the third exemplary embodiment
includes a second sealing unit 400 adjacent to the outlet
230 of the housing 200.
[0096] In detail, the centrifugal compressor according
to the third exemplary embodiment includes the second
sealing unit 400 to prevent the leakage of the fluid flow
f2 at the outlet 230 of the compressed fluid.
[0097] The second sealing unit 400 includes a second
partial shroud 410 having an annular shape and disposed
adjacent to the outlet 230 to partially surround the outer
ends of the blades 120 and at least one third sealing
protrusion 420a protruding toward the inner surface 211
from the second partial shroud 410.
[0098] Similar to the first exemplary embodiment de-
scribed above, a rear end 420a-1 of the third sealing pro-
trusion 420a is fixed to the second partial shroud 410 and
a front end 420a-2 of the third sealing protrusion 420a is
spaced apart from the inner surface 211 by a predeter-
mined distance (see C of FIG. 11) such that the third

sealing protrusion 420a serves as a rotator and the inner
surface 211 of the housing 200 serves as a stator, thereby
implementing the labyrinth sealing.
[0099] The second partial shroud 410 has a hollow disc
shape corresponding to a shape of the blades 120 adja-
cent to the outlet 230 of the fluid. The second partial
shroud 410 partially surrounds the outer ends of the
blades 120 to serve as a support member for the third
sealing protrusion 420a. Thus, the outer ends of the
blades adjacent to the outlet 230 of the fluid can be se-
curely fixed by the second partial shroud 410, thereby
implementing a high-strength structure.
[0100] Similar to the first partial shroud, the second
partial shroud 410 may be integrally formed with the
blades 120 or may be separately prepared and attached
to the outer ends of the blades 120 through a welding
scheme.
[0101] Meanwhile, similar to the first exemplary em-
bodiment, the third sealing protrusion 420a may be pre-
pared as an individual member. In this case, the rear end
420a-1 of the third sealing protrusion 420a may be at-
tached to the second partial shroud 410 through a weld-
ing scheme or may be integrally formed with the first par-
tial shroud.
[0102] In addition, as shown in FIG. 11, the centrifugal
compressor according to the third exemplary embodi-
ment may further include a third sealing pad 430a pro-
vided at the inner surface 211 in opposition to the third
sealing protrusion 420a and having an annular shape.
The third sealing pad 420a may have hardness lower
than that of the third sealing protrusion 420a and may be
formed by using a material having low plastic deformation
and predetermined elasticity.
[0103] Further, as shown in FIG. 12, the third sealing
pad 430a is formed with a third sealing groove 440 having
a shape corresponding to a shape of the third sealing
protrusion 420a. The front end 420a-2 of the third sealing
protrusion 420a may be inserted into the third sealing
groove 440.
[0104] FIG. 13 is an axial cross-sectional view showing
a centrifugal compressor according to a fourth exemplary
embodiment of the present inventive concept, and FIGS.
14 to 16 are partially enlarged views of a centrifugal com-
pressor shown in FIG. 13. In the following description of
the fourth exemplary embodiment, the description about
the elements and structures that have been described in
the first to third exemplary embodiments will be omitted
in order to avoid redundancy.
[0105] As shown in the drawings, the centrifugal com-
pressor according to the fourth embodiment of the
present inventive concept includes a second sealing unit
400 having at least one fourth sealing protrusion 420b
protruding toward the second partial shroud 410 from the
inner surface 211 of the housing. The fourth sealing pro-
trusion 420b includes a rear end 420b-1 fixed to the inner
surface 211 and a front end 420b-2 spaced part from the
second partial shroud 410 by a predetermined distance
C.
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[0106] In detail, different from the third exemplary em-
bodiment, according to the fourth exemplary embodi-
ment, the sealing protrusion constituting the second seal-
ing unit 400 protrudes toward the second partial shroud
410 from the inner surface 211 of the housing 200.
[0107] That is, similar to the second exemplary em-
bodiment, the fourth sealing protrusion 420b may be in-
tegrally formed with the housing 200 as shown in FIG.
13. In addition, as shown in FIG. 14, the fourth sealing
protrusion 420b may be attached to an inner surface of
a second support member 450 having an annular shape
and inserted into the inner surface 211 of the housing
200.
[0108] Further, the fourth sealing protrusion 420b may
be separately prepared as an individual member. In this
case, the rear end 420b-1 of the fourth sealing protrusion
420b may be attached to the inner surface of the second
support member 450 through a welding scheme or may
be integrally formed with the inner surface of the second
support member 450.
[0109] In addition, similar to the second exemplary em-
bodiment, a fourth sealing pad 430b may be provided to
prevent the wear and deformation of the sealing protru-
sion. As shown in FIG. 15, the fourth sealing pad 430b
may be formed on the outer surface of the second partial
shroud 410. The fourth sealing pad 430b may be formed
by using a material having low plastic deformation and
predetermined elasticity as well as hardness lower than
that of the second sealing protrusion.
[0110] Further, as shown in FIG. 16, the fourth sealing
pad 430b is formed with a fourth sealing groove 440 hav-
ing a shape corresponding to a shape of the fourth sealing
protrusion 420b. The front end 420b-2 of the fourth seal-
ing protrusion 420b may be inserted into the fourth seal-
ing groove 440.
[0111] FIG. 17 is an axial cross-sectional view showing
a centrifugal compressor according to a fifth exemplary
embodiment of the present inventive concept.
[0112] As shown in FIG. 17, the centrifugal compressor
according to the fifth exemplary embodiment includes a
first sealing unit 300 adjacent to the inlet 220 of the hous-
ing 200 and a second sealing unit 400 adjacent to the
outlet 230 of the housing 200.
[0113] In detail, the centrifugal compressor according
to the fifth embodiment of the present inventive concept
includes the first sealing unit 300 according to the first
embodiment and the second sealing unit 400 according
to the third embodiment. In more detail, the centrifugal
compressor according to the fifth exemplary embodiment
includes the first sealing unit 300 having a first partial
shroud 310 and a first sealing protrusion 320a and the
second sealing unit 400 having a second partial shroud
410 and a third sealing protrusion 420a.
[0114] Since both of the first and second units 300 and
400 are provided, the fluid leakage can be effectively
prevented at the inlet 220 and the outlet 230 of the hous-
ing 200, so that the efficiency of the impeller 100 can be
upgraded to the level of the typical shroud impeller.

[0115] Further, the blades 120 adjacent to the inlet 220
of the housing 200 can be reinforced by the first partial
shroud 310 and the blades adjacent to the outlet 230 of
the housing 200 can be reinforced by the second partial
shroud 410 so that the strength of the impeller 100 can
be improved to the level of the typical shroud impeller.
[0116] In addition, although not shown in the drawing,
the technical features of the first sealing pad and the first
sealing groove according to the first exemplary embod-
iment and the technical features of the third sealing pad
and the third sealing groove according to the third exem-
plary embodiment can be adopted in the fifth exemplary
embodiment illustrated in FIG. 17.
[0117] FIG. 18 is an axial cross-sectional view showing
the centrifugal compressor according to a sixth exempla-
ry embodiment of the present inventive concept.
[0118] As shown in FIG. 18, the centrifugal compressor
according to the sixth exemplary embodiment includes
a first sealing unit 300 adjacent to the inlet 220 of the
housing 200 and a second sealing unit 400 adjacent to
the outlet 230 of the housing 200. The first sealing unit
300 includes at least one second sealing protrusion 320b
protruding toward the first partial shroud 310 from the
inner surface 211 of the housing 200 and the second
sealing unit 400 includes at least one fourth sealing pro-
trusion 420b protruding toward the second partial shroud
410 from the inner surface 211 of the housing 200
[0119] In detail, the centrifugal compressor according
to the sixth exemplary embodiment includes the first seal-
ing unit 300 according to the second exemplary embod-
iment and the second sealing unit 400 according to the
fourth embodiment. In more detail, the centrifugal com-
pressor according to the sixth exemplary embodiment
includes the first sealing unit 300 having the first partial
shroud 310 and the second sealing protrusion 320b and
the second sealing unit 400 having the second partial
shroud 410 and the fourth sealing protrusion 420b.
[0120] Although not shown in the drawing, the techni-
cal features of the second sealing pad and the second
sealing groove according to the second exemplary em-
bodiment and the technical features of the fourth sealing
pad and the fourth sealing groove according to the fourth
exemplary embodiment can be adopted in the sixth em-
bodiment illustrated in FIG. 18.
[0121] In addition, although not shown in the drawing,
the technical features of the first sealing unit 300 accord-
ing to the first exemplary embodiment and the second
sealing unit 400 according to the fourth exemplary em-
bodiment and the technical features of the first sealing
unit 300 according to the second exemplary embodiment
and the second sealing unit 400 according to the third
exemplary embodiment can be adopted in the sixth ex-
emplary embodiment without departing from the scope
of the present inventive concept.
[0122] Although various examples have been illustrat-
ed and described, the present disclosure is not limited to
the above-mentioned examples and various modifica-
tions can be made by those skilled in the art without de-
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parting from the scope of the appended claims. In addi-
tion, these modified examples should not be appreciated
separately from technical spirits or prospects.

Claims

1. A centrifugal compressor comprising:

an impeller comprising a plurality of blades ra-
dially disposed about a rotational axis;
a housing comprising an inlet into which a fluid
to be compressed by the impeller is introduced,
an outlet through which the compressed fluid is
discharged, and an inner surface adjacent to the
plurality of blades;
a sealing unit disposed adjacent to one of the
inlet and the outlet to seal a space between outer
ends of the plurality of blades and the inner sur-
face; and
a partial shroud disposed adjacent to the sealing
unit and disposed at one of the inlet and the out-
let to partially surround outer peripheral portions
of the outer ends of the plurality of blades.

2. The centrifugal compressor of claim 1, wherein the
sealing unit comprises a first sealing unit disposed
adjacent to the inlet and the first sealing unit com-
prises a first partial shroud disposed adjacent to the
inlet to partially surround the outer peripheral por-
tions of the outer ends of the plurality of blades.

3. The centrifugal compressor of claim 2, wherein the
first sealing unit comprises at least one first sealing
protrusion protruding toward the inner surface from
the first partial shroud, a rear end of the first sealing
protrusion is fixed to the first partial shroud, and a
front end of the first sealing protrusion is spaced
apart from the inner surface by a predetermined in-
terval.

4. The centrifugal compressor of claim 3, further com-
prising a first sealing pad on the inner surface adja-
cent to the first sealing protrusion, wherein the first
sealing pad comprises a material having a hardness
lower than a hardness of the first sealing protrusion.

5. The centrifugal compressor of claim 4, wherein the
first sealing pad comprises a first sealing groove
comprising a shape corresponding to a shape of the
first sealing protrusion, and a front end of the first
sealing protrusion is inserted into the first sealing
groove.

6. The centrifugal compressor of claim 2, wherein the
first sealing unit comprises a second sealing protru-
sion protruding toward the first partial shroud from
the inner surface, a rear end of the second sealing

protrusion is fixed to the inner surface, and a front
end of the second sealing protrusion is spaced apart
from the first partial shroud by a predetermined in-
terval.

7. The centrifugal compressor of claim 6, wherein the
first sealing unit further comprises a first support
member comprising one surface attached to the in-
ner surface and an opposite surface formed with the
second sealing protrusion.

8. The centrifugal compressor of claim 6, further com-
prising a second sealing pad on an outer surface of
the first partial shroud adjacent to the second sealing
protrusion, wherein the second sealing pad compris-
es a material having a hardness lower than a hard-
ness of the second sealing protrusion.

9. The centrifugal compressor of claim 8, wherein the
second sealing pad comprises a second sealing
groove comprising a shape corresponding to a
shape of the second sealing protrusion, and a front
end of the second sealing protrusion is inserted into
the second sealing groove.

10. The centrifugal compressor of claim 1, wherein the
sealing unit comprises a second sealing unit dis-
posed adjacent to the outlet and the second sealing
unit comprises a second partial shroud disposed ad-
jacent to the outlet to partially surround the outer
peripheral portions of the outer ends of the plurality
of blades.

11. The centrifugal compressor of claim 10, wherein the
second sealing unit further comprises a third sealing
protrusion protruding toward the inner surface from
the second partial shroud, a rear end of the third
sealing protrusion is fixed to the second partial
shroud, and a front end of the third sealing protrusion
is spaced apart from the inner surface by a prede-
termined interval.

12. The centrifugal compressor of claim 11, further com-
prising a third sealing pad on the inner surface ad-
jacent to the third sealing protrusion, wherein the
third sealing pad comprises a material having a hard-
ness lower than a hardness of the third sealing pro-
trusion.

13. The centrifugal compressor of claim 12, wherein the
third sealing pad comprises a third sealing groove
comprising a shape corresponding to a shape of the
third sealing protrusion, and a front end of the third
sealing protrusion is inserted into the third sealing
groove.

14. The centrifugal compressor of claim 10, wherein the
second sealing unit further comprises a fourth seal-
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ing protrusion protruding toward the second partial
shroud from the inner surface, a rear end of the fourth
sealing protrusion is fixed to the inner surface, and
a front end of the fourth sealing protrusion is spaced
apart from the second partial shroud by a predeter-
mined interval.

15. The centrifugal compressor of claim 14, wherein the
second sealing unit further comprises a second sup-
port member comprising one surface attached to the
inner surface and an opposite surface formed with
the fourth sealing protrusion.

16. The centrifugal compressor of claim 14, further com-
prising a fourth sealing pad on an outer surface of
the second partial shroud adjacent to the fourth seal-
ing protrusion, wherein the fourth sealing pad com-
prises a material having a hardness lower than a
hardness of the fourth sealing protrusion.

17. The centrifugal compressor of claim 16, wherein the
fourth sealing pad is formed with a fourth sealing
groove comprising a shape corresponding to a
shape of the fourth sealing protrusion, and a front
end of the fourth sealing protrusion is inserted into
the fourth sealing groove.

18. The centrifugal compressor of claim 1, wherein the
sealing unit comprises a first sealing unit disposed
adjacent to the inlet and a second sealing unit dis-
posed adjacent to the outlet, the first sealing unit
comprising a first partial shroud disposed adjacent
to the inlet to partially surround the outer peripheral
portions of the outer ends of the plurality of blades,
and the second sealing unit comprising a second
partial shroud disposed adjacent to the outlet to par-
tially surround the outer peripheral portions of the
outer ends of the plurality of blades.
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