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(54) IMPELLER AND FLUID MACHINE

(57) Provided is an impeller and a fluid machine
which have an annular hub (21) and a plurality of blades
(22) radially arranged along an outer peripheral surface
of the hub (21). On a pressure surface (P1) of the blade
(22), there are provided a first pressure surface (31) ex-
tending from the hub (21) side at an angle of 90 degrees
or less with respect to the forward direction of the rotation

direction (A), and a second pressure surface (32) extend-
ing from the first pressure surface (31) at an angle of
more than 90 degrees with respect to the forward direc-
tion of the rotation direction (A). This configuration reduc-
es a low-energy fluid stagnating on a suction surface side
of the blade, achieving higher impeller efficiency.
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Description

Technical Field

[0001] The present invention relates to an impeller
which is placed in a compressor, a pump, and the like of
centrifugal type or mixed-flow type, the impeller being
capable of increasing pressure of a fluid. The present
invention also relates to a fluid machine having the im-
peller.

Background Art

[0002] Examples of the fluid machine include a centrif-
ugal compressor which pressure feeds a fluid. The cen-
trifugal compressor includes a casing, an impeller placed
rotatably inside the casing, and a driving unit capable of
rotating the impeller. By rotating the impeller by means
of the driving unit, the fluid is taken inside the casing from
the front side of the impeller in the direction along the
impeller axis. The fluid is then pressure-fed to the outer
side of the impeller in the radial direction to be discharged
outward from the casing.
[0003] For example, a centrifugal-compressor impeller
is described in Patent Literature 1. The centrifugal-com-
pressor impeller described in Patent Literature 1 has a
notch provided along a blade root. The notch is made
between a blade and an adjacent blade located on the
rear of the blade in the direction of blade rotation. With
this configuration, a secondary flow having flowed along
a surface of a hub to the notch flows through the notch
to be drawn to the back side of the hub. As a result, a
low-energy fluid stagnating on the suction surface side
of the blade is reduced.

Citation List

Patent Literature

[0004] Patent Literature 1: Japanese Patent Applica-
tion Laid-open 2009-133267

Summary of Invention

Technical Problem

[0005] The aforementioned compressor impeller has
a notch provided along the blade root. This reduces a
low-energy fluid stagnating on the suction surface side
of the blade. Recently, however, there has been a de-
mand for a compressor having an increased compressor
efficiency.
[0006] The present invention has been developed to
solve the above problem. An objective of the invention
is to provide an impeller and a fluid machine which are
capable of increasing efficiency by reducing a low-energy
fluid stagnating on the suction surface side of a blade.
Solution to Problem

[0007] According to an aspect of the present invention,
an impeller includes: a hub having an annular shape; and
a plurality of blades radially arranged along an outer pe-
ripheral surface of the hub, the impeller being configured
in such a manner that a fluid having flowed from a leading
edge side of the blade along a rotation axis is discharged
from a trailing edge side of the blade outward in the radial
direction intersecting the rotation axis. A pressure sur-
face of the blade includes: a first pressure surface ex-
tending from the hub side at an angle of 90 degrees or
less with respect to the forward direction of the direction
of rotation of the impeller; and a second pressure surface
extending from the first pressure surface at an angle of
more than 90 degrees with respect to the forward direc-
tion of the direction of rotation of the impeller.
[0008] With this configuration, when the impeller ro-
tates, the first pressure surface generates fluid flow mov-
ing along the hub surface. At this time, a low-energy fluid
is prone to stagnate on a suction surface side of a blade
in front. However, the second pressure surface gener-
ates fluid flow going to the suction surface side of the
blade in front, which reduces the low-energy fluid stag-
nating on the suction surface side of the blade. As a result,
impeller efficiency improves.
[0009] Advantageously, in the impeller, the pressure
surface of the blade includes a third pressure surface
extending from the second pressure surface at an angle
of 90 degrees or less with respect to the forward direction
of the direction of rotation of the impeller.
[0010] With this configuration, the third pressure sur-
face generates fluid flow going to the suction surface side
of the blade in front, which reduces the low-energy fluid
stagnating on the suction surface side of the blade.
[0011] Advantageously, in the impeller, the first pres-
sure surface and the third pressure surface are inclined
forward in the rotation direction with respect to the hub.
[0012] With this configuration, the first and third pres-
sure surfaces generate fluid flows, which act to reduce
the low-energy fluid stagnating on the hub side of the
suction surface side of the blade in front.
[0013] Advantageously, in the impeller the pressure
surface of the blade includes the second pressure sur-
face at least on an outer peripheral side of the blade.
[0014] The low-energy fluid which stagnates on the
suction surface side of the blade in front tends to be gen-
erated on the outer peripheral side of the blade. With the
second pressure surface located on the outer peripheral
side of the blade, the low-energy fluid stagnating on the
suction surface side of the blade is effectively reduced.
[0015] Advantageously, in the impeller, the pressure
surface of the blade has a curved shape bending forward
in the rotation direction on an inner peripheral side, while
having an S-shape formed of the first pressure surface,
the second pressure surface, and the third pressure sur-
face on the outer peripheral side.
[0016] With the pressure surface having a curved
shape on the inner peripheral side and an S-shape on
the outer peripheral side, a fluid is pressure-fed efficient-
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ly.
[0017] Advantageously, in the impeller, the second
pressure surface is located within one-half (1/2) or less
the length of the blade from the hub in a direction along
the rotation axis.
[0018] With this configuration, the second pressure
surface is located on the hub side of the blade. This ef-
fectively reduces the low-energy fluid stagnating on the
suction surface side of the blade.
[0019] Advantageously, in the impeller, the second
pressure surface faces a suction surface in a distal end
part of the blade located in front in the rotation direction.
[0020] With this configuration, fluid flow generated by
the second pressure surface flows to the opposing suc-
tion surface in the distal end part of the blade. This ef-
fectively reduces the low-energy fluid stagnating on the
suction surface side of the blade.
[0021] According to another aspect of the present in-
vention, a fluid machine includes: a casing having a hol-
low shape; an impeller rotatably supported in the casing,
and having a plurality of blades radially arranged along
an outer peripheral surface of a hub having an annular
shape; a suction passage through which a fluid flows
along a direction of the axis to be drawn in the impeller
from a leading edge side of the impeller; and a discharge
passage through which the fluid having been pressure
fed by the impeller flows to be discharged from a trailing
edge side of the blade outward in the radial direction in-
tersecting the direction of the axis of the impeller. A pres-
sure surface of the blade includes: a first pressure surface
extending from the hub side at an angle of 90 degrees
or less with respect to the forward direction of the direc-
tion of rotation of the impeller; and a second pressure
surface extending from the first pressure surface at an
angle of more than 90 degrees with respect to the forward
direction of the direction of rotation of the impeller.
[0022] With this configuration, when the impeller ro-
tates, the fluid flows through the suction passage along
the direction of the axis to be drawn in the impeller from
the leading edge of the impeller. Further, the fluid having
been compressed by the impeller flows through the dis-
charge passage, to be discharged from the trailing edge
side of the blade outward in the radial direction intersect-
ing the direction of the axis of the impeller. At the same
time, in the impeller, the first pressure surface generates
fluid flow moving along the hub surface, when a low-en-
ergy fluid is prone to stagnate on a suction surface side
of a blade in front. However, the second pressure surface
generates fluid flow going to the suction surface side of
the blade in front, which reduces the low-energy fluid
stagnating on the suction surface side of the blade. As a
result, impeller efficiency improves.

Advantageous Effect of Invention

[0023] In the impeller and the fluid machine of the
present invention, the pressure surface of the blade has
the first pressure surface extending from the hub side at

an angle of 90 degrees or less with respect to the forward
direction of the direction of impeller rotation, and the sec-
ond pressure surface extending from the first pressure
surface at an angle of more than 90 degrees with respect
to the forward direction of the direction of impeller rota-
tion. With the impeller and the fluid machine, therefore,
the second pressure surface generates fluid flow moving
to the suction surface side of the blade in front. This re-
duces the low-energy fluid stagnating on the suction sur-
face side of the blade. As a result, impeller efficiency
improves.

Brief Description of Drawing

[0024]

FIG. 1 is a sectional view illustrating a centrifugal-
compressor impeller according to an embodiment of
the present invention.
FIG. 2 is a front view illustrating the impeller accord-
ing to the present embodiment.
FIG. 3 is a perspective view illustrating the impeller
according to the present embodiment.
FIG. 4 is a schematic view illustrating a centrifugal
compressor according to the present embodiment.
Description of Embodiment

[0025] An exemplary embodiment of the impeller and
the fluid machine according to the present invention is
described in detail below with reference to the attached
drawings. It is to be understood that the present invention
is not limited to the embodiment. When two or more em-
bodiments are given herein, the invention encompasses
a combination of such embodiments.

Embodiment

[0026] FIG. 1 is a sectional view illustrating a centrifu-
gal-compressor impeller according to an embodiment of
the present invention. FIG. 2 is a front view illustrating
the impeller according to the present embodiment. FIG.
3 is a perspective view illustrating the impeller according
to the present embodiment. FIG. 4 is a schematic view
illustrating a centrifugal compressor according to the
present embodiment.
[0027] In the present embodiment, as illustrated in FIG.
4, a centrifugal compressor 10 according to a first em-
bodiment includes a casing 11, an impeller 12, a suction
passage 13, and a discharge passage 14. The casing 11
has a hollow shape. In the center of the casing, a rotary
shaft 15 is rotatably supported by a bearing which is not
illustrated. A driving unit which is not illustrated is con-
nected to an end part of the rotary shaft 15. An impeller
12 is fixed to the outer perimeter of the rotary shaft 15.
The impeller 12 includes a hub 21 as an annular member,
and a plurality of blades 22 radially arranged on an outer
peripheral surface of the hub 21. At the same time, the
hub 21 is fixed to the rotary shaft 15. The outer peripheral
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surface of the hub 21 has a curved shape in such a man-
ner that the direction of the outer peripheral surface
changes from a direction along the rotary shaft 15 to a
direction intersecting (perpendicular to) the direction
along the rotary shaft 15. Each of the blades 22 is fixed
circumferentially at a predetermined interval to the outer
peripheral surface curving in the direction along the rotary
shaft 15. A predetermined space is secured between the
impeller 12 and a shroud 23 of the casing 11.
[0028] In the casing 11, there is formed a suction pas-
sage 13 through which a fluid flows in a direction of the
axis of the impeller 12 to be drawn in the impeller 12, so
that the fluid can be introduced into a front part of the
impeller 12 via the suction passage 13. The shroud 23
forms the suction passage 13. In the casing 11, there is
also formed a discharge passage (a diffuser) 14 on the
outer peripheral side of the impeller 12. The fluid having
been pressure-fed by the impeller 12 is discharged
through the discharge passage 14, flowing along the ra-
dial direction intersecting the direction of the axis of the
impeller 12. The fluid having been compressed by the
impeller 12 is expelled to the discharge passage 14. The
shrouds 23, 24 of the casing 11 form the discharge pas-
sage 14.
[0029] When the rotary shaft 15 is rotated by means
of the driving unit, the impeller 12 rotates, so that the fluid
is drawn in to the casing 11 through the suction passage
13. The fluid, then, is increased in pressure while flowing
through the rotating impeller 12. The fluid is subsequently
expelled to the discharge passage 14, where the dynamic
pressure of the fluid having been compressed is convert-
ed to static pressure. The fluid is then discharged from
an outlet to the outside.
[0030] The impeller 12 according to the present em-
bodiment, which is configured as above, includes the plu-
rality of blades 22 radially fixed to the outer peripheral
surface of the hub 21, as illustrated in FIGS. 1 to 3. Each
of the blades 22 is identical in shape and has a pressure
surface P1 on the front side and a suction surface P2 on
the rear side with respect to the rotation direction indi-
cated by an arrow A.
[0031] On the pressure surface P1 of the blade 22,
there are formed: a first pressure surface 31 extending
from the hub 21 side to the shroud 23 side at an angle
θ1 of 90 degrees or less with respect to the forward di-
rection of the rotation direction A; a second pressure sur-
face 32 extending from the first pressure surface 31 to
the shroud 23 side at an angle θ2 of more than 90 degrees
with respect to the forward direction of the rotation direc-
tion A; and a third pressure surface 33 extending from
the second pressure surface 32 to the shroud 23 side at
an angle θ3 of 90 degrees or less with respect to the
forward direction of the rotation direction A.
[0032] The pressure surface P1 of the blade 22 has a
curved cross section on the side of the leading edge 22a
on the inner peripheral side. Specifically, the pressure
surface P1 bends forward in the rotation direction A from
the base end part 22c on the hub 21 side to the distal

end part 22d on the shroud 23 side, in such a manner
that the blade 22 has a recess on the pressure surface
P1 side. The pressure surface P1 of the blade 22 also
has an S-shaped cross section on the trailing edge 22b
on the outer peripheral side. Specifically, the pressure
surface P1 has the first pressure surface 31, the second
pressure surface 32, and the third pressure surface 33
formed in this order from the base end part 22c on the
hub 21 side to the distal end part 22d on the shroud 23
side, so as to have an S-shaped cross section.
[0033] In this case, the shape of the pressure surface
P1 of the blade 22 gradually changes, with respect to the
longitudinal direction intersecting the direction of the axis
of the hub 21, from the curved cross section on the lead-
ing edge 22a to the S-shaped cross section on the trailing
edge 22b. Specifically, the pressure surface P1 of the
blade 22 starts to change in cross section at approxi-
mately one third (1/3) the length of the blade from the
leading edge 22a, then gradually changes into the S-
shape with respect to the longitudinal direction intersect-
ing the direction of the axis of the hub 21, in the direction
from the leading edge 22a to the trailing edge 22b. In
other words, on the pressure surface P1 of the blade 22,
the second pressure surface 32 starts to be formed at
approximately one-third (1/3) the length of the blade from
the leading edge 22a. Then the angle θ2 increases grad-
ually until it reaches a specified value of the angle θ2 at
the trailing edge 22b. Based on the above, the pressure
surface P1 of the blade 22 desirably has the second pres-
sure surface 32 at least on the trailing edge 22b.
[0034] Further, on the pressure surface P1 of the blade
22, the first pressure surface 31 extends in the direction
from the base end part 22c on the hub 21 side to the
distal end part 22d on the shroud 23 side. The first pres-
sure surface 31 is located within one-fourth (1/4) or less
the length of the blade 22 from the base end part 22c in
a direction along the rotation axis. Further, on the pres-
sure surface P1 of the blade 22, the second pressure
surface 32 extends in the direction from the base end
part 22c on the hub 21 side to the distal end part 22d on
the shroud 23 side. The second pressure surface is lo-
cated within one-half (1/2) or less the length of the blade
22 from the base end part 22c in the direction along the
rotation axis.
[0035] The first pressure surface 31, the second pres-
sure surface 32, and the third pressure surface 33 are
described in detail below with reference to FIG. 1. The
first pressure surface 31 extends from the hub 21 side
toward the shroud 23 side at an angle θ1 of 90 degrees
or less with respect to the forward direction of the rotation
direction A. It is desirable that the angle θ1 be smaller
than 90 degrees. The second pressure surface 32 ex-
tends from the first pressure surface 31 toward the shroud
23 side at an angle θ2 of more than 90 degrees with
respect to the forward direction of the rotation direction
A. It is desirable that the second pressure surface 32 face
the suction surface P2 in the distal end part 22d of the
blade 22 located in front in the rotation direction A. The

5 6 



EP 3 009 686 A1

5

5

10

15

20

25

30

35

40

45

50

55

third pressure surface 33 extends from the second pres-
sure surface 32 toward the shroud 23 side at an angle
θ3 of 90 degrees or less with respect to the forward di-
rection of the rotation direction A. It is desirable that the
angle θ3 be smaller than 90 degrees. In other words, it
is desirable that the first pressure surface 31 and the third
pressure surface 33 be slanted toward the hub 21 side.
It is also desirable that the second pressure surface 32
be slanted toward the shroud 23 side.
[0036] The pressure surface P1 of the blade 22 has
the first pressure surface 31, the second pressure sur-
face 32, and the third pressure surface 33. It is desirable
that each of the pressure surfaces 31, 32, 33 be a plane
surface or a protruding curved surface extending from
the base end part 22c to the distal end part 22d. When
each of the pressure surfaces 31, 32, 33 is a protruding
curved surface, each of the angles θ1, θ2, θ3 correspond-
ing to each of the pressure surfaces 31, 32, 33 is an angle
of tangent. Meanwhile, the second pressure surface 32
faces the suction surface P2 in the distal end part 22d of
the blade 22 located in front in the rotation direction A.
This means the normal to the second pressure surface
32 is in the direction toward the suction surface P2 in the
distal end part 22d of the blade 22.
[0037] Each blade 22 entirely has a substantially uni-
form thickness. The blade 22 has, on one side thereof,
the pressure surface P1 having the three pressure sur-
faces 31, 32, 33. The suction surface P2 on the rear side
of the blade 22, therefore, has substantially the same
shape as the pressure surface P1.
[0038] With the above configuration, a fluid flows in the
impeller 12 from the leading edge 22a side, when the
impeller 12 rotates. The fluid increases in pressure while
passing through the rotating impeller 12. Then the fluid
is discharged from the trailing edge 22b side. At the same
time, in the impeller 12, the first pressure surface 31 lo-
cated on the pressure surface P1 on each of the blades
22 generates fluid flow moving along the hub 21 surface,
when a low-energy fluid B is prone to stagnate on the
suction surface P2 side of the blade 22 in front. However,
the fluid flow generated by the first pressure surface 31
acts on the hub 21 side of the suction surface P2 of the
blade 22 in front. This reduces the low-energy fluid B
stagnating on the hub 21 side of the suction surface P2
of the blade 22. Moreover, the fluid flow generated by
the second pressure surface 32 acts on the shroud 23
side of the suction surface P2 of the blade 22 in front This
reduces the low-energy fluid B stagnating on the shroud
23 side of the suction surface P2 of the blade 22.
[0039] As described previously, the impeller 12 ac-
cording to the present invention includes the hub 21 hav-
ing an annular shape, and the plurality of blades 22 ra-
dially arranged along the outer periphery of the hub 21.
The pressure surface P1 of the blade 22 has the first
pressure surface 31 extending from the hub 21 side at
an angle of 90 degrees or less with respect to the forward
direction of the rotation direction A, and the second pres-
sure surface 32 extending from the first pressure surface

31 at an angle of more than 90 degrees with respect to
the forward direction of the rotation direction A.
[0040] With this configuration, when the impeller 12
rotates, the first pressure surface 31 generates fluid flow
moving along the hub 21 surface. At this time, a low-
energy fluid B is prone to stagnate on a suction surface
P2 side of the blade 22 in front. However, the second
pressure surface 32 generates fluid flow going to the suc-
tion surface P2 side of the blade 22 in front, which reduces
the low-energy fluid B stagnating on the suction surface
P2 side of the blade 22. As a result, impeller efficiency
improves.
[0041] In the impeller 12 according to the present em-
bodiment, the pressure surface P1 of the blade 22 has
the third pressure surface 33 extending from the second
pressure surface 32 at an angle of 90 degrees or less
with respect to the forward direction of the rotation direc-
tion A. The third pressure surface 33 generates fluid flow
going to the suction surface P2 side of the blade 22 in
front, which reduces the low-energy fluid B stagnating on
the suction surface P2 side of the blade 22.
[0042] In the impeller 12 according to the present em-
bodiment, the first pressure surface 31 and the third pres-
sure surface 33 are slanted with respect to the hub 21,
inclining forward in the rotation direction A. With this con-
figuration, the first pressure surface 31 and the third pres-
sure surface 33 generate fluid flows, which act to reduce
the low-energy fluid B stagnating on the hub 21 side of
the suction surface P2 side of the blade 22 in front.
[0043] In the impeller 12 according to the present em-
bodiment, the pressure surface P1 of the blade 22 has
the second pressure surface 32 at least on the outer pe-
ripheral side of the blade 22. The low-energy fluid B stag-
nating on the suction surface P2 side of the blade 22 in
front tends to be generated on the trailing edge 22b side
of the blade 22. With the second pressure surface 32
located on the trailing edge 22b side of the blade 22, the
low-energy fluid B stagnating on the suction surface P2
side of the blade 22 is effectively reduced.
[0044] In the impeller 12 according to the present em-
bodiment, the pressure surface P1 of the blade 22 has
a curved shape on the leading edge 22a side (the inner
peripheral side), bending forward in the rotation direction
A, while having an S-shape on the trailing edge 22b side
(the outer peripheral side), the S-shape being formed of
the first pressure surface 31, the second pressure sur-
face 32, and the third pressure surface 33. With the pres-
sure surface P1 having a curved shape on the leading
edge 22a side and an S-shape on the trailing edge 22b
side, a fluid is pressure-fed efficiently.
[0045] In the impeller 12 according to the present em-
bodiment, the second pressure surface 32 is located
within one-half (1/2) or less the length of the blade 22
from the hub 21 in a direction along the rotation axis. With
this configuration, the second pressure surface 32 is lo-
cated on the hub 21 side of the blade 22. This effectively
reduces the low-energy fluid B stagnating on the suction
surface P2 side of the blade 22.
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[0046] In the impeller 12 according to the present em-
bodiment, the second pressure surface 32 faces the suc-
tion surface P2 in the distal end part 22d of the blade 22
located in front in the rotation direction A. With this con-
figuration, fluid flow generated by the second pressure
surface 32 flows to the opposing suction surface P2 in
the distal end part 22d of the blade 22. This effectively
reduces the low-energy fluid B stagnating on the suction
surface P2 side of the blade 22.
[0047] The fluid machine according to the present em-
bodiment includes the casing 11 having a hollow shape,
the impeller 12 rotatably supported in the casing 11, the
impeller having the plurality of blades 22 radially ar-
ranged along an outer peripheral surface of the hub 21
having an annular shape, the suction passage 13 through
which a fluid flows along the direction of the axis of the
impeller 12 to be drawn in the impeller 12, and the dis-
charge passage 14 through which the fluid having been
pressure-fed by the impeller 12 is discharged, flowing
along the direction intersecting the direction of the axis
of the impeller 12. The pressure surface P1 of the blade
22 has the first pressure surface 31 extending from the
hub 21 side at an angle of 90 degrees or less with respect
to the forward direction of the rotation direction A, and
the second pressure surface 32 extending from the first
pressure surface 31 at an angle of more than 90 degrees
with respect to the forward direction of the rotation direc-
tion A.
[0048] With this configuration, when the impeller 12
rotates, the fluid is drawn in through the suction passage
13, flowing along the direction of the axis of the impeller
12. Subsequently, the fluid having been compressed by
the impeller 12 is discharged from the discharge passage
14, flowing along the direction intersecting the direction
of the axis of the impeller 12. At the same time, in the
impeller 12, the first pressure surface 31 generates fluid
flow moving along the hub 21 surface, when a low-energy
fluid B is prone to stagnate on the suction surface P2
side of the blade 22 in front. However, the second pres-
sure surface 32 generates fluid flow going to the suction
surface P2 side of the blade 22 in front, which reduces
the low-energy fluid B stagnating on the suction surface
P2 side of the blade 22. As a result, impeller efficiency
improves.
[0049] In an impeller and a fluid machine according to
the present invention, there is provided a second pres-
sure surface on a pressure surface of a blade, the second
pressure surface extending at an angle more than 90
degrees with respect to the forward direction of the rota-
tion direction. This does not mean a first pressure surface
and a third pressure surface are limited in form.
[0050] In the foregoing embodiment, the impeller 12
has the plurality of blades 22 fixed circumferentially at
predetermined intervals on the outer peripheral surface
of the hub 21. The impeller 12 is a so-called open impeller
with a specified space between the impeller 12 and the
shroud 23 of the casing 11. However, the configuration
of the impeller 12 is not limited to that of the embodiment.

The invention can be applied to a so-called closed im-
peller which has, in addition to a plurality of blades fixed
circumferentially at predetermined intervals on the outer
peripheral surface of a hub, a ring-shaped shroud fixed
on the outer side of each of the blades.

Reference Sign List

[0051]

10 centrifugal compressor (fluid machine)
11 casing
12 impeller
13 suction passage
14 discharge passage
15 rotary shaft
21 hub
22 blade
23, 24 shroud
31 first pressure surface
32 second pressure surface
33 third pressure surface
A rotation direction
B low-energy fluid
P1 pressure surface
P2 suction surface

Claims

1. An impeller comprising:

a hub having an annular shape; and
a plurality of blades radially arranged along an
outer peripheral surface of the hub,
the impeller being configured in such a manner
that a fluid having flowed from a leading edge
side of the blade along a rotation axis is dis-
charged from a trailing edge side of the blade
outward in the radial direction intersecting the
rotation axis, wherein
a pressure surface of the blade includes:

a first pressure surface extending from the
hub side at an angle of 90 degrees or less
with respect to the forward direction of the
direction of rotation of the impeller; and
a second pressure surface extending from
the first pressure surface at an angle of
more than 90 degrees with respect to the
forward direction of the direction of rotation
of the impeller.

2. The impeller according to claim 1, wherein
the pressure surface of the blade includes a third
pressure surface extending from the second pres-
sure surface at an angle of 90 degrees or less with
respect to the forward direction of the direction of
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rotation of the impeller.

3. The impeller according to claim 2, wherein
the first pressure surface and the third pressure sur-
face are inclined forward in the rotation direction with
respect to the hub.

4. The impeller according to any one of claims 1 to 3,
wherein
the pressure surface of the blade includes the sec-
ond pressure surface at least on an outer peripheral
side of the blade.

5. The impeller according to any one of claims 1 to 4,
wherein
the pressure surface of the blade has a curved shape
bending forward in the rotation direction on an inner
peripheral side, while having an S-shape formed of
the first pressure surface, the second pressure sur-
face, and the third pressure surface on the outer pe-
ripheral side.

6. The impeller according to any one of claims 1 to 5,
wherein
the second pressure surface is located within one-
half (1/2) or less the length of the blade from the hub
in a direction along the rotation axis.

7. The impeller according to any one of claims 1 to 6,
wherein
the second pressure surface faces a suction surface
in a distal end part of the blade located in front in the
rotation direction.

8. A fluid machine comprising:

a casing having a hollow shape;
an impeller rotatably supported in the casing,
and having a plurality of blades radially arranged
along an outer peripheral surface of a hub hav-
ing an annular shape;
a suction passage through which a fluid flows
along a direction of the axis to be drawn in the
impeller from a leading edge side of the impeller;
and
a discharge passage through which the fluid
having been pressure fed by the impeller flows
to be discharged from a trailing edge side of the
blade outward in the radial direction intersecting
the direction of the axis of the impeller, wherein
a pressure surface of the blade includes:

a first pressure surface extending from the
hub side at an angle of 90 degrees or less
with respect to the forward direction of the
direction of rotation of the impeller; and
a second pressure surface extending from
the first pressure surface at an angle of

more than 90 degrees with respect to the
forward direction of the direction of rotation
of the impeller.
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