
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
41

8 
57

9
B

1
*EP003418579B1*

(11) EP 3 418 579 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
02.12.2020 Bulletin 2020/49

(21) Application number: 16896867.5

(22) Date of filing: 30.03.2016

(51) Int Cl.:
F04D 29/28 (2006.01) F04D 29/58 (2006.01)

(86) International application number: 
PCT/JP2016/060468

(87) International publication number: 
WO 2017/168648 (05.10.2017 Gazette 2017/40)

(54) COMPRESSOR IMPELLER

VERDICHTERLAUFRAD

ROUE DE COMPRESSEUR

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(43) Date of publication of application: 
26.12.2018 Bulletin 2018/52

(73) Proprietor: Mitsubishi Heavy Industries 
Engine & Turbocharger, Ltd.
Sagamihara-shi, Kanagawa 252-5293 (JP)

(72) Inventors:  
• YOKOYAMA, Takao

Tokyo 108-8215 (JP)

• FUJITA, Yutaka
Tokyo 108-8215 (JP)

(74) Representative: Mader, Joachim
Bardehle Pagenberg Partnerschaft mbB 
Patentanwälte, Rechtsanwälte 
Prinzregentenplatz 7
81675 München (DE)

(56) References cited:  
DE-A1- 4 417 095 JP-A- H1 054 391
JP-A- H1 054 391 JP-A- 2013 147 984
JP-A- 2014 211 127 US-A1- 2009 246 005
US-A1- 2010 215 506  



EP 3 418 579 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present disclosure relates to a compressor
impeller.

BACKGROUND ART

[0002] Normally, the compressor impeller includes a
boss portion, and a plurality of vane portions disposed
at intervals in the circumferential direction on the periph-
eral surface of the boss portion.
[0003] FIG. 7 is a diagram showing the distribution of
air temperature on the front side (the side where the
vanes 004 are provided) of the boss portion 002 of the
compressor impeller 050, during operation of the com-
pressor used for the turbocharger. FIG. 8 is a diagram
showing the distribution of air temperature in the gap on
the back side (the gap in the axial direction between the
back side of the boss portion and the stationary portion
of the casing or the like) of the boss portion 002 of the
compressor impeller 050, during operation of the com-
pressor. FIG. 9 is a diagram showing the distribution of
the metal temperature of the compressor impeller 050
during operation of the compressor. FIGs. 7 to 9 are di-
agrams schematically showing the result of thermal anal-
ysis by the present inventors, which are not known at the
time of filing of the present application.
[0004] As shown in FIG. 7, the temperature of air com-
pressed by the compressor impeller 050 increases, and
thus the air temperature on the discharge side (outer side
in the radial direction) of the compressor impeller 050 is
higher than the air temperature on the intake side (inner
side in the radial direction) of the compressor impeller
050. Furthermore, a part of discharge air flows into the
gap on the back side of the boss portion 002. Thus, as
shown in FIG. 8, the air in the gap is heated further by
friction loss with the back surface 002b of the boss portion
002, and heats the back surface 002b of the boss portion
002.
[0005] As shown in FIG. 9, as the temperature of the
back surface 002b of the boss portion 002 increases due
to the friction loss, the temperatures of the entire boss
portion 002 and the vane portions 004 disposed around
the boss portion 002 increase due to heat transmission
from the back surface 002 of the boss portion 002 to the
front side (compressor inlet side) of the boss portion 002.
Thus, the air flowing along the compressor impeller 050
is heated from heat transmission from the boss portion
002 and the vane portion 004 (in particular, heat trans-
mission at the compressor inlet side where the temper-
ature difference between the air and the compressor im-
peller 050 tends to increase), thus obtaining an increased
temperature.
[0006] When the temperature of the air flowing along
the compressor impeller 050 is increased from heat
transmission from the boss portion 002 and the vane por-

tion 004, it leads to deterioration of the performance of
the compressor impeller 050, that is, reduction of the
compressor pressure ratio and reduction of the compres-
sor efficiency.
[0007] In the compressor disclosed in Patent Docu-
ment 1, high-pressure cooling gas is sprayed onto the
back surface of the boss portion of the compressor im-
peller to cool the back surface of the boss portion, and
the compressor efficiency is improved.
[0008] Document DE 44 17 095 A1 discloses a heat
barrier located in the region of the outlet in the centre of
the impeller and consisting of a radial circumferential slot
and a first heat insulation layer installed in it. A heat in-
sulation layer is fitted on the rear wall and is functionally
connected to the heat barrier. The radial circumferential
slot is formed with conical or parallel side faces, and the
first heat insulation layer is formed as an air layer.

Citation List

Patent Literature

[0009] Patent Document 1: JP2934530B

SUMMARY

Problems to be Solved

[0010] For the compressor disclosed in Patent Docu-
ment 1, it is necessary to provide a supply flow passage
for the cooling gas on the side of the casing for accom-
modating the compressor impeller, and thus the casing
has a complex structure. In particular, for small-sized
compressors used for automobile turbochargers or the
like, it is often difficult to provide a casing with a supply
flow passage for cooling gas.
[0011] The object of the invention is to at least partly
overcome disadvantages of the prior art. This object is
at least partly achieved by the invention. The invention
is defined in independent claims. Dependent claims con-
cern particular embodiments of the invention. Any subject
matter presented in the description but not falling under
the claims constitutes an aspect of the disclosure which
may be useful for understanding the invention.

(1) According to at least one aspect of the disclosure,
a compressor impeller includes: a compressor im-
peller body portion including a boss portion and a
plurality of vane portions disposed at intervals in a
circumferential direction on a peripheral surface of
the boss portion; and a heat shield portion disposed
on a side of a back surface of the boss portion and
configured to rotate with the compressor impeller
body portion.
According to the above compressor impeller (1), with
the heat shield portion that rotates with the compres-
sor impeller body portion, it is possible to suppress
a temperature increase of the back surface of the
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boss portion due to friction between the back surface
of the boss portion and air. Accordingly, it is possible
to reduce the amount of heat transmitted to the front
side (compressor inlet side) of the boss portion from
the back surface of the boss portion, and suppress
a temperature increase of the boss portion and the
vane portion disposed on the peripheral surface of
the boss portion. Thus, it is possible to suppress
heating of the air flowing along the compressor im-
peller body portion from heat transmission from the
boss portion and the vane portion (in particular, heat
transmission at the compressor inlet side where the
temperature difference between the air and the com-
pressor impeller body portion tends to increase), and
thus it is possible to obtain a highly-efficient com-
pressor impeller whereby it is possible to suppress
reduction of the compressor pressure ratio and the
compressor efficiency.
Furthermore, like the compressor disclosed in Pat-
ent Document 1, it is unnecessary to provide a supply
flow passage for the cooling gas on the side of the
casing for accommodating the compressor impeller,
and thus it is possible to prevent the configuration of
the casing from becoming complex.
(2) In some aspects of the disclosure, in the above
compressor impeller (1), the heat shield portion is
made of a different material from the compressor
impeller body portion.
According to the above compressor impeller (2), by
using a suitable material for the heat shield portion,
it is possible to effectively suppress a temperature
increase of the back surface of the boss portion due
to friction between the back surface of the boss por-
tion and air.
(3) In some aspects of the disclosure, in the above
compressor impeller (2), the heat shield portion is
made of a material having a lower thermal conduc-
tivity than the compressor impeller body portion.
With the above compressor impeller (3), even if the
air opposite to the heat shield portion across the boss
portion is heated from friction with the heat shield
portion in rotation, the heat shield portion formed of
a material having a lower thermal conductivity than
the compressor impeller body portion suppresses
heat transmission from the air toward the boss por-
tion. Thus, it is possible to suppress heating of the
back surface of the boss portion effectively.
(4) In some aspects of the disclosure, in the com-
pressor impeller according to any one of the above
(1) to (3), the heat shield portion is made of sheet
metal.
With the above compressor impeller (4), it is possible
to achieve a light-weight heat shield portion at low
cost.
(5) In some aspects of the disclosure, in the com-
pressor impeller according to any one of the above
(1) to (4), the heat shield portion is disposed so as
to face the back surface of the boss portion via a gap.

According to the above compressor impeller (5), the
compressor impeller body portion and the heat shield
portion rotate together, and thereby it is possible to
rotate the air in the gap interposed between the back
surface of the boss portion and the heat shield por-
tion, with the back surface of the boss portion and
the heat shield portion. That is, it is possible to make
the air in the gap ’g’ rotate together with the back
surface 2b of the boss portion 2 and the heat shield
portion 8 in rotation. Thus, the friction between the
back surface of the boss portion and the air in the
gap is small, and the temperature of the air in the
gap is less likely to rise. Thus, it is possible to sup-
press heating of the back surface of the boss portion
effectively.
(6) In some, in the above compressor impeller (2) or
(3), the heat shield portion includes a coating layer
coating the back surface of the boss portion, the coat-
ing layer being formed of a material having a lower
thermal conductivity than the compressor impeller
body portion.
With the above compressor impeller (6), it is possible
to achieve a light-weight heat shield portion at low
cost.
(7) In some aspects of the disclosure, in the above
compressor impeller (1), the heat shield portion is
formed integrally with the compressor impeller body
portion from an identical material, and a slit is dis-
posed between the heat shield portion and the boss
portion.
According to the above description (7), the compres-
sor impeller body portion and the heat shield portion
rotate together, and thereby it is possible to rotate
the air in the slit between the boss portion and the
heat shield portion, with the back surface of the boss
portion and the heat shield portion. Thus, the friction
between the back surface of the boss portion and
the air in the slit is small, and the temperature of the
air in the slit is less likely to rise. Thus, it is possible
to suppress heating of the back surface of the boss
portion effectively. Furthermore, since the heat
shield portion is formed integrally with the compres-
sor impeller body portion from the same material,
the heat shield portion can be provided without in-
creasing the number of components, which makes
it possible to suppress a size increase and a cost
increase of the compressor impeller.
(8) In some aspects of the disclosure, in the com-
pressor impeller according to any one of the above
(1) to (7), the heat shield portion is formed to have
an annular shape.
According to the above compressor impeller (8), the
heat shield portion is formed over the entire region
in the circumferential direction of the compressor im-
peller, and thus it is possible to suppress heating of
the back surface of the boss portion due to friction
between the back surface of the boss portion and air
effectively with the heat shield portion.
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(9) In some aspects of the disclosure, in the above
compressor impeller (8), a distance between a radi-
ally outer end of the heat shield portion and a rota-
tional axis of the compressor impeller is not smaller
than a half of a distance between a radially outer end
of the back surface of the boss portion and the rota-
tional axis of the compressor impeller.
According to the above compressor impeller (9), it
is possible to effectively suppress a temperature in-
crease due to friction with air, for the radially outer
portion of the back surface of the boss portion, where
the temperature tends to rise, with the heat shield
portion.
(10) In some aspects of the disclosure, in the above
compressor impeller (8) or (9), the heat shield portion
is formed integrally with the compressor impeller
body portion from an identical material, a slit is dis-
posed between the heat shield portion and the boss
portion, and a radially outer end of the heat shield
portion is positioned on an inner side of a radially
outer end of the back surface of the boss portion in
a radial direction of the compressor impeller.
According to the above compressor impeller (10),
the compressor impeller body portion and the heat
shield portion rotate together, and thereby it is pos-
sible to rotate the air in the slit between the boss
portion and the heat shield portion, with the back
surface of the boss portion and the heat shield por-
tion. Thus, the friction between the back surface of
the boss portion and the air in the slit is small, and
the temperature of the air in the slit is less likely to
rise. Thus, it is possible to suppress heating of the
back surface of the boss portion effectively.
According to findings of the present inventors, the
temperature of air adjacent to the back surface of
the boss portion becomes highest at a radial direc-
tional position on the inner side of the radially outer
end of the boss portion.
In this regard, with the compressor impeller (10), the
radially outer end of the heat shield portion is dis-
posed on the inner side, with respect to the radial
direction, of the radially outer end of the back surface
of the boss portion, and thus it is possible to provide
the slit from the outer side to the inner side of the
radial directional position with the highest tempera-
ture, without increasing the depth of the slit exces-
sively in view of the strength of the compressor im-
peller. Thus, it is possible to suppress a temperature
increase of the back surface of the boss portion ef-
fectively while ensuring the strength of the compres-
sor impeller.
(11) In some aspects of the disclosure, in the com-
pressor impeller according to any one of the above
(8) to (10), the heat shield portion is disposed so as
to face the back surface of the boss portion via a
gap, and the heat shield portion includes a curved
portion having an annular shape and curved so as
to become closer to the back surface of the boss

portion outward in a radial direction of the compres-
sor impeller.
According to the above compressor impeller (11),
the heat shield portion facing the back surface of the
boss portion via gap has a curved portion having an
annular shape which is curved toward the back sur-
face of the boss portion outward in the radial direction
of the compressor impeller. Thus, air is more likely
to be retained on the radially inner side of the curved
portion having an annular shape, and the air in the
gap is more likely to rotate with the boss portion and
the heat shield portion. Thus, it is possible to effec-
tively reduce the friction between the back surface
of the boss portion and the air in the gap, and sup-
press a temperature increase of the air in the gap.
Thus, it is possible to suppress heating of the back
surface of the boss portion effectively.
(12) In some aspects of the disclosure, in the com-
pressor according to any one of the above (8) to (10),
the heat shield portion is disposed so as to face the
back surface of the boss portion via a gap, and the
heat shield portion includes a protruding portion hav-
ing an annular shape and protruding toward the back
surface of the boss portion.

[0012] According to the above compressor impeller
(12), the heat shield portion facing the back surface of
the boss portion via a gap has a protruding portion having
an annular shape which protrudes toward the back sur-
face of the boss portion. Thus, air is retained on the inner
side of the protruding portion having an annular shape,
and the air in the gap is more likely to rotate with the boss
portion and the heat shield portion. Thus, it is possible
to effectively reduce the friction between the back surface
of the boss portion and the air in the gap, and suppress
a temperature increase of the air in the gap. Thus, it is
possible to suppress heating of the back surface of the
boss portion effectively.

Advantageous Effects

[0013] According to at least one aspect of the disclo-
sure, it is possible to provide a compressor impeller
whereby it is possible to suppress a temperature increase
of a back surface of a boss portion of the compressor
impeller, while preventing the configuration of the casing
side from becoming complex.

BRIEF DESCRIPTION OF DRAWINGS

[0014]

FIG. 1 is a side view of a compressor impeller 50
(50A) according to an aspect of the disclosure.

FIG. 2 is a side view of a compressor impeller 50
(50B) according to an aspect of the disclosure.
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FIG. 3 is a side view of a compressor impeller 50
(50C) according to an aspect of the disclosure.

FIG. 4 is a side view of a compressor impeller 50
(50D) according to an aspect of the disclosure.

FIG. 5 is a side view of a compressor impeller 50
(50E) according to an aspect of the disclosure.

FIG. 6 is a side view of a compressor impeller 50
(50F) according to an aspect of the disclosure.

FIG. 7 is a diagram showing the distribution of air
temperature on the front side (the side where the
vanes 004 are provided) of the boss portion 002 of
the compressor impeller 050, during operation of a
compressor.

FIG. 8 is a diagram showing the distribution of air
temperature in the gap on the back side (the gap in
the axial direction between the back surface of the
boss portion and the stationary portion of the casing
or the like) of the boss portion 002 of the compressor
impeller 050, during operation of a compressor.

FIG. 9 is a diagram showing the distribution of the
metal temperature of the compressor impeller 050
during operation of the compressor.

DETAILED DESCRIPTION

[0015] Aspects of the disclosure will now be described
in detail with reference to the accompanying drawings.
It is intended, however, that unless particularly identified,
dimensions, materials, shapes, relative positions and the
like of components described in the aspects shall be in-
terpreted as illustrative only and not intended to limit the
scope of the present disclosure.
[0016] For instance, an expression of relative or abso-
lute arrangement such as "in a direction", "along a direc-
tion", "parallel", "orthogonal", "centered", "concentric"
and "coaxial" shall not be construed as indicating only
the arrangement in a strict literal sense, but also includes
a state where the arrangement is relatively displaced by
a tolerance, or by an angle or a distance whereby it is
possible to achieve the same function.
[0017] For instance, an expression of an equal state
such as "same" "equal" and "uniform" shall not be con-
strued as indicating only the state in which the feature is
strictly equal, but also includes a state in which there is
a tolerance or a difference that can still achieve the same
function.
[0018] Further, for instance, an expression of a shape
such as a rectangular shape or a cylindrical shape shall
not be construed as only the geometrically strict shape,
but also includes a shape with unevenness or chamfered
corners within the range in which the same effect can be
achieved.

[0019] On the other hand, an expression such as "com-
prise", "include", "have", "contain" and "constitute" are
not intended to be exclusive of other components.
[0020] FIG. 1 is a side view of a compressor impeller
50 (50A) according to an aspect of the disclosure. FIG.
2 is a side view of a compressor impeller 50 (50B) ac-
cording to an aspect of the disclosure. FIG. 3 is a side
view of a compressor impeller 50 (50C) according to an
aspect of the disclosure. FIG. 4 is a side view of a com-
pressor impeller 50 (50D) according to an aspect of the
disclosure. FIG. 5 is a side view of a compressor impeller
50 (50E) according to an aspect of the disclosure. FIG.
6 is a side view of a compressor impeller 50 (50F) ac-
cording to an aspect of the disclosure.
[0021] Hereinafter, unless otherwise stated, the cir-
cumferential direction of the compressor impeller 50 is
referred to as merely "circumferential direction", the ra-
dial direction of the compressor impeller 50 is referred to
as merely "radial direction", and the axial direction of the
compressor impeller 50 is referred to as merely "axial
direction". Further, the compressor impeller 50 can be
suitably used as a compressor for a small-sized turbo-
charger for automobiles, for instance.
[0022] In some aspects of the disclosure, as shown in
FIGs. 1 to 6 for instance, the compressor impeller 50
(50A to 50F) includes a shaft 10, a compressor impeller
body portion 6 including a boss portion 2 (hub portion)
mounted to the shaft 10 and a plurality of vane portions
4 disposed at intervals in the circumferential direction on
the peripheral surface 2a of the boss portion 2, and a
heat shield portion 8 disposed on the side of the back
surface 2b of the boss portion 2 and configured to rotate
with the compressor impeller body portion 6. The com-
pressor impeller body portion 6 and the heat shield por-
tion 8 are configured to rotate integrally with the shaft
portion 10.
[0023] In the depicted aspect of the disclosure, the heat
shield portion 8 extends in the radial direction. Further-
more, in the compressor impeller 50 (50A to 50C) shown
in FIGs. 1 to 3, the heat shield portion 8 is fixed to the
shaft 10, and thereby configured to rotate with the com-
pressor impeller body portion 6. In the compressor im-
peller 50 (50D to 50F) shown in FIGs. 4 to 6, the heat
shield portion 8 is fixed to back surface 2b of the boss
portion 2, and thereby configured to rotate with the com-
pressor impeller body portion 6.
[0024] According to the above configuration, with the
heat shield portion 8 that rotates with the compressor
impeller body portion 6, it is possible to suppress heating
of the back surface 2b of the boss portion 2 due to friction
between the back surface 2b of the boss portion 2 and
air. Accordingly, it is possible to reduce the amount of
heat transmitted to the front side (compressor inlet side,
that is, the side of the leading edge 4a of the vane portion
4) of the boss portion 2 from the back surface 2b of the
boss portion 2, and suppress a temperature increase of
the boss portion 2 and the vane portion 4 disposed on
the peripheral surface 2a of the boss portion 2. Thus, it
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is possible to suppress heating of the air flowing along
the compressor impeller body portion 6 from heat trans-
mission from the boss portion 2 and the vane portion 4
(in particular, heat transmission at the compressor inlet
side where the temperature difference between the air
and the compressor impeller body portion 6 tends to in-
crease), and thus it is possible to obtain a highly-efficient
compressor impeller 50 whereby it is possible to sup-
press reduction of the compressor pressure ratio and the
compressor efficiency.
[0025] Furthermore, like the compressor disclosed in
Patent Document 1, it is possible to suppress a temper-
ature increase of the back surface of the boss portion
without providing a supply flow passage for the cooling
gas on the side of the casing for accommodating the com-
pressor impeller, and thus it is possible to prevent the
configuration of the casing from becoming complex.
[0026] In some aspects of the disclosure, in the com-
pressor impeller 50 (50A to 50F) shown in FIGs. 1 to 6,
the heat shield portion 8 is formed to have an annular
shape around the shaft 10.
[0027] According to the above configuration, the heat
shield portion 8 is formed over the entire region in the
circumferential direction of the compressor impeller 50,
and thus it is possible to suppress heating of the back
surface 2b of the boss portion 2 due to friction between
the back surface 2b of the boss portion 2 and air effec-
tively with the heat shield portion 8.
[0028] In some aspects of the disclosure, in the com-
pressor impeller 50 (50A to 50D) shown in FIGs. 1 to 4,
the heat shield portion 8 is formed of a different material
from the compressor impeller body portion 6.
[0029] According to the above configuration, by using
a suitable material for the heat shield portion 8, it is pos-
sible to effectively suppress a temperature increase of
the back surface 2b of the boss portion 2 due to friction
between the back surface 2b of the boss portion 2 and air.
[0030] In some aspects of the disclosure, in the com-
pressor impeller 50 (50A to 50D) shown in FIGs. 1 to 4,
the heat shield portion 8 is formed of a material having
a lower thermal conductivity than the compressor impel-
ler body portion 6.
[0031] With the above configuration, even if the air op-
posite to the heat shield portion 8 across the boss portion
2 (the air adjacent to the right side of the heat shield
portion 8 in the drawing) is heated from friction with the
heat shield portion 8 in rotation, the heat shield portion
8 formed of a material having a lower thermal conductivity
than the compressor impeller body portion 6 suppresses
heat transmission from the air toward the boss portion 2.
Thus, it is possible to suppress heating of the back sur-
face 2b of the boss portion 2 effectively.
[0032] In some aspects of the disclosure, in the com-
pressor impeller 50 (50A, 50B) shown in FIGs. 1 and 2
for instance, the heat shield portion 8 is formed of sheet
metal. According to the above configuration, it is possible
to achieve a light-weight heat shield portion 8 at low cost.
[0033] In some aspects of the disclosure, as depicted

in FIGs. 1 to 3, 5, and 6, in the compressor impeller 50
(50A to 50C, 50E, 50F), the heat shield portion 8 is formed
so as to face the back surface 2b of the boss portion 2
via a gap ’g’.
[0034] According to the above configuration, the com-
pressor impeller body portion 6 and the heat shield por-
tion 8 rotate together, and thereby it is possible to rotate
the air in the gap ’g’ interposed between the back surface
2b of the boss portion 2 and the heat shield portion 8,
with the back surface 2b of the boss portion 2 and the
heat shield portion 8. That is, it is possible to make the
air in the gap ’g’ rotate together with the back surface 2b
of the boss portion 2 and the heat shield portion 8 in
rotation. Thus, the friction between the back surface 2b
of the boss portion 2 and the air in the gap ’g’ is small,
and the temperature of the air in the gap ’g’ is less likely
to rise. Thus, it is possible to suppress heating of the
back surface 2b of the boss portion 2 effectively.
[0035] In some aspects of the disclosure, as depicted
in FIG. 1, in the compressor impeller 50 (50A), the heat
shield portion 8 is formed to have a flat plate shape along
a surface orthogonal to the axial direction. According to
the above configuration, it is possible to obtain the above
described effect to suppress a temperature increase of
the back surface 2b of the boss portion 2 with a simple
configuration.
[0036] In some aspects of the disclosure, as depicted
in FIG. 2, in the compressor impeller 50 (50B), the heat
shield portion 8 has a curved portion 16 having an annular
shape which is curved toward the back surface 2b of the
boss portion 2 outward in the radial direction. In an illus-
trative aspect, the entire heat shield portion 8 is curved
toward the back surface 2b of the boss portion 2 outward
in the radial direction.
[0037] According to the above configuration, air is
more likely to be retained on the radially inner side of the
curved portion 16 having an annular shape, and the air
in the gap ’g’ is more likely to rotate with the boss portion
2 and the heat shield portion 8. Thus, it is possible to
effectively reduce the friction between the back surface
2b of the boss portion 2 and the air in the gap ’g’, and
suppress a temperature increase of the air in the gap ’g’.
Thus, it is possible to suppress heating of the back sur-
face 2b of the boss portion 2 effectively.
[0038] Furthermore, to promote rotation of the air in
the gap ’g’ with the boss portion 2 and the heat shield
portion 8, it is desirable to form the curved portion 16
having an annular shape in a range including at least a
part of the radially outer portion 14 of the heat shield
portion 8. In an illustrative aspect, the entire heat shield
portion 8 is curved toward the back surface 2b of the boss
portion 2 outward in the radial direction.
[0039] In some aspects of the disclosure, as depicted
in FIG. 3, in the compressor impeller 50 (50C), the heat
shield portion 8 has a protruding portion 18 having an
annular shape which protrudes toward the back surface
2b of the boss portion 2.
[0040] According to the above configuration, air is
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more likely to be retained on the radially inner side of the
protruding portion 18 having an annular shape, and the
air in the gap ’g’ is more likely to rotate with the boss
portion 2 and the heat shield portion 8. Thus, it is possible
to effectively reduce the friction between the back surface
2b of the boss portion 2 and the air in the gap ’g’, and
suppress a temperature increase of the air in the gap ’g’.
Thus, it is possible to suppress heating of the back sur-
face 2b of the boss portion 2 effectively.
[0041] Furthermore, to promote rotation of the air in
the gap ’g’ with the boss portion 2 and the heat shield
portion 8, it is desirable to form the protruding portion 18
having an annular shape on the radially outer portion 14
of the heat shield portion 8. In the depicted illustrative
aspect, the protruding portion 18 is formed on the radially
outer edge of the heat shield portion 8.
[0042] In some aspects of the disclosure, in the com-
pressor impeller 50 (50D) shown in FIG. 4, the heat shield
portion 8 is a coating layer coating the back surface 2b
of the boss portion 2, including a material having a lower
thermal conductivity than the compressor impeller body
portion 6. According to the above configuration, it is pos-
sible to achieve a light-weight heat shield portion 8 at low
cost.
[0043] In some aspects of the disclosure, as depicted
in FIGs. 5 and 6, in the compressor impeller 50 (50E,
50F), the heat shield portion 8 is formed integrally with
the compressor impeller body portion 6 from the same
material, and the gap ’g’ is an annular slit 12 disposed
between the boss portion 2 and the heat shield portion 8.
[0044] According to the above configuration, the com-
pressor impeller body portion 6 and the heat shield por-
tion 8 rotate together, and thereby it is possible to rotate
the air in the slit 12 between the boss portion 2 and the
heat shield portion 8, with the back surface 2b of the boss
portion 2 and the heat shield portion 8. Thus, the friction
between the back surface 2b of the boss portion 2 and
the air in the slit 12 is small, and the temperature of the
air in the slit 12 is less likely to rise. Thus, it is possible
to suppress heating of the back surface 2b of the boss
portion 2 effectively. Furthermore, since the heat shield
portion 8 is formed integrally with the compressor impel-
ler body portion 6 from the same material, the heat shield
portion 8 can be provided without increasing the number
of components, which makes it possible to suppress a
size increase and a cost increase of the compressor im-
peller 50.
[0045] In some aspects of the disclosure, as depicted
in FIGs. 1 to 6, in the compressor impeller 50 (50A to
50F), the distance R1 between the radially outer end 8e
of the heat shield portion 8 and the rotational axis O of
the compressor impeller 50 is not smaller than a half of
the distance R2 between the radially outer end 2e of the
back surface 2b of the boss portion 2 and the rotational
axis O of the compressor impeller 50.
[0046] As depicted in FIG. 9, the temperature of the
back surface of the boss portion tends to become rela-
tively high at the radially outer portion of the boss portion.

Thus, by setting the distance R1 to be not smaller than
a half of the distance R2, it is possible to effectively sup-
press a temperature increase of the radially outer portion
of the back surface 2b of the boss portion 2, where the
temperature tends to rise, with the heat shield portion 8.
[0047] In some aspects of the disclosure, as depicted
in FIGs. 1 to 3, and 6, in the compressor impeller 50 (50A
to 50F), the radially outer end 8e of the heat shield portion
8 is positioned on the inner side, with respect to the radial
direction, of the radially outer end 2e of the back surface
2b of the boss portion 2.
[0048] According to findings of the present inventors,
as depicted in FIG. 8, the temperature of air adjacent to
the back surface of the boss portion 002 becomes highest
at a radial directional position P on the inner side of the
radially outer end 002e of the boss portion 002.
[0049] In this regard, with the compressor impeller 50
(50F) depicted in FIG. 6, the radially outer end 8e of the
heat shield portion 8 is disposed on the inner side, with
respect to the radial direction, of the radially outer end
2e of the back surface 2b of the boss portion 2, and thus
it is possible to provide the slit 12 from the outer side to
the inner side of the radial directional position P with the
highest temperature, without increasing the depth ’d’ of
the slit 12 excessively in view of the strength of the com-
pressor impeller. Thus, it is possible to suppress a tem-
perature increase of the back surface 2b of the boss por-
tion 2 effectively while ensuring the strength of the com-
pressor impeller 50 (50F).
[0050] Aspects of the disclosure were described in de-
tail above, but the present disclosure is not limited there-
to, and various amendments and modifications may be
implemented.
[0051] The present disclosure may be combined to the
technique disclosed in in Patent Document 1, that is, the
technique of spraying high-pressure cooling air onto the
back surface of the boss portion of the compressor im-
peller to cool the back surface of the boss portion. In this
case, it is possible to reduce the flow rate of cooling gas
required to cool the back surface of the boss portion of
the compressor impeller to a certain standard, and thus
it is possible to simplify the configuration of the supply
flow passage for supplying cooling gas.

Description of Reference Numerals

[0052]

2 Boss portion
2a Peripheral surface
2b Back surface
2e Radially outer end
4 Vane portion
4a Leading edge
6 Compressor impeller body portion
8 Heat shield portion
8e Radially outer end
10 Shaft portion
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12 Slit
14 Radially outer portion
16 Curved portion
18 Protruding portion
50 Compressor impeller
O Rotational axis
P Position
R1, R2 Distance
g Gap

Claims

1. A compressor impeller (50), comprising:

a compressor impeller body portion (6) including
a boss portion (2) and
a plurality of vane portions (4) disposed at inter-
vals in a circumferential direction on a peripheral
surface (2a) of the boss portion (2); and
a heat shield portion (8) disposed on a side of a
back surface (2b) of the boss portion (2) and
configured to rotate with the compressor impel-
ler body portion (6),
wherein the heat shield portion (8) is formed to
have an annular shape,
wherein the heat shield portion (8) is disposed
so as to face the back surface (2b) of the boss
portion (2) via a gap (g), and
wherein the heat shield portion (8) includes a
curved portion (16) curved so as to become clos-
er to the back surface (2b) of the boss portion
(2) outward in a radial direction of the compres-
sor impeller (50),
characterized in that
a radially outer end (8e) of the heat shield portion
(8) is positioned on an inner side, with respect
to the radial direction, of a radially outer end (2e)
of the back surface (2b) of the boss portion (2).

2. A compressor impeller (50), comprising:

a compressor impeller body portion (6) including
a boss portion (2) and
a plurality of vane portions (4) disposed at inter-
vals in a circumferential direction on a peripheral
surface (2a) of the boss portion (2); and
a heat shield portion (8) disposed on a side of a
back surface (2b) of the boss portion (2) and
configured to rotate with the compressor impel-
ler body portion (6),
wherein the heat shield portion (8) is formed to
have an annular shape,
wherein the heat shield portion (8) is disposed
so as to face the back surface (2b) of the boss
portion (2) via a gap (g), and
wherein the heat shield portion (8) includes a
protruding portion (18) having an annular shape

and protruding toward the back surface (2b) of
the boss portion (2),
characterized in that
a radially outer end (8e) of the heat shield portion
(8) is positioned on an inner side, with respect
to the radial direction, of a radially outer end (2e)
of the back surface (2b) of the boss portion (2).

3. The compressor impeller (50) according to claim 1
or 2,
wherein the heat shield portion (8) is made of a dif-
ferent material from the compressor impeller body
portion (6).

4. The compressor impeller (50) according to claim 3,
wherein the heat shield portion (8) is made of a ma-
terial having a lower thermal conductivity than the
compressor impeller body portion (6).

5. The compressor impeller (50) according to any one
of claims 1 to 4,
wherein the heat shield portion (8) is made of sheet
metal.

6. The compressor impeller (50) according to any one
of claims 1 to 5,
wherein a distance (R1) between a radially outer end
(8e) of the heat shield portion (8) and a rotational
axis (O) of the compressor impeller (50) is not smaller
than a half of a distance (R2) between a radially outer
end (2e) of the back surface (2b) of the boss portion
(2) and the rotational axis (O) of the compressor im-
peller (50).

Patentansprüche

1. Verdichterlaufrad (50) aufweisend:

einen Verdichterlaufradkörperabschnitt (6) be-
inhaltend einen Nabenabschnitt (2) und eine
Vielzahl von Schaufelabschnitten (4), die in Ab-
ständen in einer Umfangsrichtung auf einer
Randfläche (2a) des Nabenabschnitts (2) ange-
ordnet sind; und
einen Hitzeschirmabschnitt (8), der auf einer
Seite einer Rückfläche (2b) des Nabenab-
schnitts (2) angeordnet ist und zum Drehen mit
dem Verdichterlaufradkörperabschnitt (6) ein-
gerichtet ist,
wobei der Hitzeschirmabschnitt (8) ausgebildet
ist, um eine Ringform aufzuweisen,
wobei der Hitzeschirmabschnitt (8) angeordnet
ist, so dass er der Rückfläche (2b) des Naben-
abschnitts (2) über einen Spalt (g) zugewandt
ist, und
wobei der Hitzeschirmabschnitt (8) einen ge-
krümmten Abschnitt (16) beinhaltet, der so ge-
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krümmt ist, dass er näher an der Rückfläche (2b)
des Nabenabschnitts (2) nach außen in radialer
Richtung des Verdichterlaufrads (50) ist,
dadurch gekennzeichnet, dass
ein radial äußeres Ende (8e) des Hitzeschir-
mabschnitt (8) auf einer Innenseite, in Bezug
auf die radiale Richtung, eines radial äußeren
Endes (2e) der Rückfläche (2b) des Nabenab-
schnitts (2) angeordnet ist.

2. Verdichterlaufrad (50) aufweisend:

einen Verdichterlaufradkörperabschnitt (6) be-
inhaltend einen Nabenabschnitt (2) und eine
Vielzahl von Schaufelabschnitten (4), die in Ab-
ständen in einer Umfangsrichtung auf einer
Randfläche (2a) des Nabenabschnitts (2) ange-
ordnet sind; und
einen Hitzeschirmabschnitt (8), der auf einer
Seite einer Rückfläche (2b) des Nabenab-
schnitts (2) angeordnet ist und zum Drehen mit
dem Verdichterlaufradkörperabschnitt (6) ein-
gerichtet ist,
wobei der Hitzeschirmabschnitt (8) ausgebildet
ist, um eine Ringform aufzuweisen,
wobei der Hitzeschirmabschnitt (8) angeordnet
ist, so dass er der Rückfläche (2b) des Naben-
abschnitts (2) über einen Spalt (g) zugewandt
ist, und
wobei der Hitzeschirmabschnitt (8) einen vor-
stehenden Abschnitt (18) beinhaltet, der eine
Ringform aufweist und zur Rückseite (2b) des
Nabenabschnitts (2) hin vorsteht,
dadurch gekennzeichnet, dass
ein radial äußeres Ende (8e) des Hitzeschir-
mabschnitt (8) auf einer Innenseite, in Bezug
auf die radiale Richtung, eines radial äußeren
Endes (2e) der Rückfläche (2b) des Nabenab-
schnitts (2) angeordnet ist.

3. Verdichterlaufrad (50) gemäß Anspruch 1 oder 2,
wobei der Hitzeschirmabschnitt (8) aus einem unter-
schiedlichen Material als der Verdichterlaufradkör-
perabschnitt (6) hergestellt ist.

4. Verdichterlaufrad (50) gemäß Anspruch 3,
wobei der Hitzeschirmabschnitt (8) aus einem Ma-
terial mit einer geringeren Wärmeleitfähigkeit als die
des Verdichterlaufradkörperabschnitts (6) herge-
stellt ist.

5. Verdichterlaufrad (50) gemäß einem der Ansprüche
1 bis 4,
wobei der Hitzeschirmabschnitt (8) aus Metall-Blech
hergestellt ist.

6. Verdichterlaufrad (50) gemäß einem der Ansprüche
1 bis 5,

wobei ein Abstand (R1) zwischen einem radial äu-
ßeren Ende (8e) des Hitzeschirmabschnitts (8) und
einer Rotationsachse (O) des Verdichterlaufrads
(50) nicht kleiner als eine Hälfte eines Abstands (R2)
zwischen einem radial äußeren Ende (2e) der Rück-
fläche (2b) des Nabenabschnitts (2) und der Rotati-
onsachse (O) des Verdichterlaufrads (50) ist.

Revendications

1. Une roue à aubes de compresseur (50),
comprenant :

une partie de corps de roue à aubes de com-
presseur (6) comprenant une partie de bossage
(2) et une pluralité de parties d’aubes (4) dispo-
sées à intervalles dans une direction circonfé-
rentielle sur une surface périphérique (2a) de la
partie de bossage (2) ; et
une partie d’écran thermique (8) disposée sur
un côté d’une surface dorsale (2b) de la partie
de bossage (2) et configurée pour tourner avec
la partie de corps de roue à aubes de compres-
seur (6),
la partie d’écran thermique (8) étant formée de
manière à présenter une forme annulaire,
la partie d’écran thermique (8) étant disposée
de manière à être tournée vers la surface dor-
sale (2b) de la partie de bossage (2) avec un
intervalle (g) entre elles, et
dans laquelle la partie d’écran thermique (8)
comprend une partie courbe (16) courbée de
manière à se rapprocher de la surface dorsale
(2b) de la partie de bossage (2) en allant vers
l’extérieur dans une direction radiale de la roue
à aubes de compresseur (50),
caractérisée en ce que
une extrémité radialement externe (8e) de la
partie d’écran thermique (8) est positionnée sur
un côté interne, par rapport à la direction radiale,
d’une extrémité radialement externe (2e) de la
surface dorsale (2b) de la partie de bossage (2).

2. Une roue à aubes de compresseur (50),
comprenant :

une partie de corps de roue à aubes de com-
presseur (6) comprenant une partie de bossage
(2) et une pluralité de parties d’aubes (4) dispo-
sées à intervalles dans une direction circonfé-
rentielle sur une surface périphérique (2a) de la
partie de bossage (2) ; et
une partie d’écran thermique (8) disposée sur
un côté d’une surface dorsale (2b) de la partie
de bossage (2) et configurée pour tourner avec
la partie de corps de roue à aubes de compres-
seur (6),
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la partie d’écran thermique (8) étant formée de
manière à présenter une forme annulaire,
la partie d’écran thermique (8) étant disposée
de manière à être tournée vers la surface dor-
sale (2b) de la partie de bossage (2) avec un
intervalle (g) entre elles, et
dans laquelle la partie d’écran thermique (8)
comprend une partie en saillie (18) présentant
une forme annulaire et faisant saillie en direction
de la surface dorsale (2b) de la partie de bos-
sage (2),
caractérisée en ce que
une extrémité radialement externe (8e) de la
partie d’écran thermique (8) est positionnée sur
un côté interne, par rapport à la direction radiale,
d’une extrémité radialement externe (2e) de la
surface dorsale (2b) de la partie de bossage (2).

3. La roue à aubes de compresseur (50) selon la re-
vendication 1 ou 2,
dans laquelle la partie d’écran thermique (8) est réa-
lisée en un matériau différent de celui de la partie de
corps de roue à aubes de compresseur (6).

4. La roue à aubes de compresseur (50) selon la re-
vendication 3,
dans laquelle la partie d’écran thermique (8) est réa-
lisée en un matériau présentant une conductivité
thermique inférieure à celle de la partie de corps de
roue à aubes de compresseur (6).

5. La roue à aubes de compresseur (50) selon l’une
des revendications 1 à 4,
dans laquelle la partie d’écran thermique (8) est réa-
lisée en une feuille de métal.

6. La roue à aubes de compresseur (50) selon l’une
des revendications 1 à 5,
dans laquelle une distance (R1) entre une extrémité
radialement externe (8e) de la partie d’écran thermi-
que (8) et un axe de rotation (O) de la roue à aubes
de compresseur (50) n’est pas inférieure à la moitié
d’une distance (R2) entre une extrémité radialement
externe (2e) de la surface dorsale (2b) de la partie
de bossage (2) et l’axe de rotation (O) de la roue à
aubes de compresseur (50).
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