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(54) AIR CONDITIONER

(57) Wind noise is reduced. An air conditioner in-
cludes: a cross flow fan 10 in which vane wheels 12 each
including vanes 15 lined up in a circumferential direction
are lined up in an axial direction; and a stabilizer 32 and
a rear guider 20 which are provided on respective sides
of an outer periphery of the cross flow fan 10 to form an
air passage. A leading end portion of the rear guider 20
has a multi-stage shape so as to include level-difference
portions 25, 26 which are deviated in the circumferential
direction of the cross flow fan 10, and the level-difference

portions 25, 26 include at least one first level-difference
portion 26 which opposes an intermediate portion in the
axial direction of at least one of the vane wheels 12. A
leading end portion of the stabilizer 32 has a multi-stage
shape so as to include level-difference portions 39, 40
which are deviated in the circumferential direction of the
cross flow fan 10, and the level-difference portions 39,
40 include at least one first level-difference portion 40
which opposes an intermediate portion in the axial direc-
tion of at least one of the vane wheels 12.
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Description

[Technical Field]

[0001] The present invention relates to an air condi-
tioner including a cross flow fan.

[Background]

[0002] A cross flow fan is a blower which extends in
the axial direction and includes a plurality of vanes lined
up in the rotational direction. The cross flow fan used in
an air conditioner is arranged such that vane wheels each
having vanes are lined up in the axial direction and con-
nected with one another. In an air conditioner including
this cross flow fan, a stabilizer and a rear guider are pro-
vided to oppose the outer periphery of the fan, respec-
tively. The stabilizer is termed a front tongue portion,
whereas a part of the rear guider which part extends from
the leading end portion to the portion closest to the fan
is termed a rear tongue portion. These tongue portions
form an air passage on the blow-out side of the fan. Be-
tween each tongue portion and the fan, a vortex airflow
is generated. When a vane of the fan passes this vortex
airflow, wind noise (NZ noise) is generated on account
of the interference between the vortex airflow and the
vane.
[0003] To reduce this wind noise, in known arrange-
ments, timings of generation of wind noise are dispersed
by differentiating the positions of the vanes of neighbor-
ing vane wheels or changing the shape of the tongue
portions.
[0004] As an example of the reduction of the wind noise
by changing the shape of the tongue portions, Patent
Document 1 recites that positions where a front tongue
portion and a rear tongue portion are closest to the fan
are differentiated in the rotational axis direction between
the vane wheels. To put it differently, the front tongue
portion and the rear tongue portion have level-difference
portions each at a position of opposing to the connecting
portion of the vane wheels. With this arrangement, be-
cause the timing at which the vane passes the leading
end of the front tongue portion or the rear tongue portion
is different between the vane wheels, the timings of the
generation of the wind noise are dispersed and the wind
noise is reduced.

[Citation List]

[Patent Document]

[0005] [Patent Document 1] Japanese Unexamined
Patent Publication No. 62-118094

[Summary of Invention]

[Technical Problem]

[0006] However, in the air conditioner of Patent Doc-
ument 1, the wind noise is reduced to some extent be-
cause the timings at which the vanes pass the leading
end of the front tongue portion or the rear tongue portion
are different between the vane wheels, but the noise re-
duction effect is insufficient because one vane of one
vane wheel passes the leading end of the front tongue
portion or the rear tongue portion at once.
[0007] An object of the present invention is to provide
an air conditioner in which wind noise is further reduced.

[Solution to Problem]

[0008] According to the first aspect of the invention, a
air conditioner includes: a cross flow fan in which vane
wheels each including vanes lined up in a circumferential
direction are lined up in an axial direction; and a stabilizer
and a rear guider which are provided on respective sides
of an outer periphery of the cross flow fan to form an air
passage, a leading end portion of at least one of the sta-
bilizer and the rear guider having a multi-stage shape so
as to include level-difference portions which are deviated
in the circumferential direction of the cross flow fan, and
the level-difference portions including at least one first
level-difference portion which opposes an intermediate
portion in the axial direction of corresponding one of the
vane wheels.
[0009] In this air conditioner, the leading end portion
of at least one of the rear guider and the stabilizer has
the first level-difference portion which is deviated in the
circumferential direction and opposes the intermediate
part in the axial direction of the vane wheel, and hence
the time duration over which one vane passes the leading
end of the stabilizer or the rear guider is divided into be-
fore and after reaching the first level-difference portion.
Therefore the wind noise is not generated at once by one
vane, and the wind noise is generated in a divided man-
ner. In this way, the wind noise is reduced.
[0010] According to the second aspect of the invention,
the air conditioner of the first aspect is arranged so that
the level-difference portions include a second level-dif-
ference portion which opposes a connecting portion be-
tween the vane wheels.
[0011] In this air conditioner, the leading end portion
of the stabilizer or the rear guider has the second level-
difference portion which is deviated in the circumferential
direction and opposes the connecting portion between
the vane wheels. With this, the timing of the generation
of the wind noise is differentiated between the vane
wheels, with the result that the wind noise is further re-
duced.
[0012] According to the third aspect of the invention,
the air conditioner of the first or second aspect is arranged
so that the height of a part between neighboring two of

1 2 



EP 2 957 773 A1

3

5

10

15

20

25

30

35

40

45

50

55

the level-difference portions is constant in the axial di-
rection.
[0013] In this air conditioner, because in the leading
end portion of the stabilizer or the rear guider the part
between the two neighboring level-difference portions
linearly extends in the axial direction, the stabilizer or the
rear guider is easily manufactured.
[0014] According to the fourth aspect of the invention,
the air conditioner of the third aspect is arranged so that
the level-difference portions include the at least one first
level-difference portion which include one or more first
level-difference portion opposing the intermediate por-
tion in the axial direction of each of neighboring two of
the vane wheels and a second level-difference portion
opposing a connecting portion of the neighboring two
vane wheels, in a direction from one end to the other end
in the axial direction, a direction of deviation in the cir-
cumferential direction of the first level-difference portion
is opposite to a direction of deviation in the circumferential
direction of the second level-difference portion, and parts
of the leading end portion which parts oppose the neigh-
boring two of the vane wheels are identical in shape and
height.
[0015] In this air conditioner, the leading end portion
of the stabilizer or the rear guider has the first level-dif-
ference portion in the range opposing neighboring two
of the vane wheels, and the parts, which oppose the two
vane wheels, of the leading end portion of the rear guider
or the stabilizer are identical in shape and height. It is
therefore easy to manufacture the rear guider or the sta-
bilizer. Furthermore, the leading end portion of the rear
guider or the stabilizer is arranged to be substantially
identical in height overall.
[0016] According to the fifth aspect of the invention,
the air conditioner of the third aspect is arranged so that
the level-difference portions include two second level-
difference portions which oppose connecting portions
between the vane wheel opposing the first level-differ-
ence portion and the vane wheels on the respective sides
of the vane wheel opposing the first level-difference por-
tion, in a direction from one end to the other end in the
axial direction, a direction of deviation in the circumfer-
ential direction of the first level-difference portion is op-
posite to a direction of deviation in the circumferential
direction of the second level-difference portion, the vanes
of neighboring two of the vane wheels are provided to be
deviated from one another each by a predetermined an-
gle in the circumferential direction, a deviation angle in
the circumferential direction of the second level-differ-
ence portion is smaller than the predetermined angle,
and in the direction from one end to the other end in the
axial direction, the direction of deviation in the circumfer-
ential direction of the first level-difference portion is op-
posite to the direction of deviation in the circumferential
direction of the vanes of the neighboring two of the vane
wheels.
[0017] In this air conditioner, the direction of deviation
of the first level-difference portion is opposite to the di-

rection of deviation of the second level-difference portion,
the direction of deviation of the vanes deviated from each
other at the predetermined angle is opposite to the direc-
tion of deviation of the first level-difference portion, and
the deviation angle of the second level-difference portion
is smaller than the predetermined angle. On this account,
the direction of temporal deviation of two wind noises
generated before and after reaching the first level-differ-
ence portion is identical with the direction of temporal
deviation of two wind noises generated before and after
reaching the second level-difference portion. With this
arrangement, the wind noise is sequentially generated
from one end to the other end in the axial direction of the
cross flow fan. This restrains the directivity due to the
interference of wind noises generated between the level-
difference portions, and noise reduction is effectively
done across the entire room.
[0018] According to the sixth aspect of the invention,
the air conditioner of the fifth aspect is arranged so that
the deviation angle in the circumferential direction of the
first level-difference portion is identical with a value cal-
culated by dividing the predetermined angle by a result
of addition of 1 to the number of the first level-difference
portions within a range in the axial direction of the vane
wheel opposing the first level-difference portion, and the
deviation angle in the circumferential direction of the sec-
ond level-difference portion is identical with a total sum
of the deviation angle in the circumferential direction of
the first level-difference portion within the range in the
axial direction.
[0019] In this air conditioner, two wind noises generat-
ed before and after reaching the first level-difference por-
tion are deviated from each other by the deviation angle
angle of the first level-difference portion (the value cal-
culated by dividing the deviation angle (the predeter-
mined angle) between the vanes by a result of addition
of 1 to the number of the first level-difference portions
within the range in the axial direction of the vane wheel),
whereas two wind noises generated before and after
reaching the second level-difference portion are deviated
from each other by an angle calculated by subtracting
the deviation angle angle of the second level-difference
portion from the deviation angle (predetermined angle)
between the vanes. For this reason, the deviation time
between the two wind noises generated before and after
reaching the first level-difference portion is arranged to
be identical with the deviation time between the two wind
noises generated before and after reaching the second
level-difference portion. The present embodiment there-
fore achieves a noise reduction effect similar to the noise
reduction effect in case where the first level-difference
portion is not provided and the number of the vane wheels
is increased so that each connecting portion of the vane
wheels is provided to oppose the position equivalent to
the first level-difference portion. To put it differently, in
the present embodiment, the vane length of the vane
wheel is elongated and the number of the vane wheels
is reduced, while the noise reduction capability is main-
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tained. Furthermore, the blowing characteristic is im-
proved because the number of the connecting portions
of the vane wheels, which hinder the ventilation, is re-
duced.

[Advantageous Effects of Invention]

[0020] As described above, the following effects are
obtained by the present invention.
[0021] According to the first aspect of the invention,
the leading end portion of at least one of the rear guider
and the stabilizer has the first level-difference portion
which is deviated in the circumferential direction and op-
poses the intermediate part in the axial direction of the
vane wheel, and hence the time duration over which one
vane passes the leading end of the stabilizer or the rear
guider 20 is divided into before and after reaching the
first level-difference portion. Therefore the wind noise is
not generated at once by one vane, and the wind noise
is generated in a divided manner. In this way, the wind
noise is reduced.
[0022] According to the second aspect of the invention,
the leading end portion of each of the rear guider or the
stabilizer has the second level-difference portion which
is deviated in the circumferential direction and opposes
the connecting portion between the vane wheels. With
this, the timing of the generation of the wind noise is dif-
ferentiated between the vane wheels, with the result that
the wind noise is further reduced.
[0023] According to the third aspect of the invention,
because in the leading end portion of each of the rear
guider and the stabilizer the part between the two neigh-
boring level-difference portions linearly extends in the
axial direction, the stabilizer or the rear guider is easily
manufactured.
[0024] According to the fourth aspect of the invention,
the leading end portion of the stabilizer or the rear guider
has the first level-difference portion in the range opposing
neighboring two of the vane wheels, and the parts, which
oppose the two vane wheels, of the leading end portion
of the rear guider or the stabilizer are identical in shape
and height. It is therefore easy to manufacture the rear
guider or the stabilizer. Furthermore, the leading end por-
tion of the rear guider or the stabilizer is arranged to be
substantially identical in height overall.
[0025] According to the fifth aspect of the invention,
the direction of deviation of the first level-difference por-
tion is opposite to the direction of deviation of the second
level-difference portion, the direction of deviation of the
vanes deviated from each other at the predetermined
angle is opposite to the direction of deviation of the first
level-difference portion, and the deviation angle of the
second level-difference portion is smaller than the pre-
determined angle. On this account, the direction of tem-
poral deviation of two wind noises generated before and
after reaching the first level-difference portion is identical
with the direction of temporal deviation of two wind noises
generated before and after reaching the second level-

difference portion. With this arrangement, the wind noise
is sequentially generated from one end to the other end
in the axial direction of the cross flow fan. This restrains
the directivity due to the interference of wind noises gen-
erated between the level-difference portions, and noise
reduction is effectively done across the entire room.
[0026] According to the sixth aspect of the invention,
two wind noises generated before and after reaching the
first level-difference portion are deviated from each other
by the deviation angle angle of the first level-difference
portion (the value calculated by dividing the deviation an-
gle (the predetermined angle) between the vanes by a
result of addition of 1 to the number of the first level-
difference portions within the range in the axial direction
of the vane wheel), whereas two wind noises generated
before and after reaching the second level-difference
portion are deviated from each other by an angle calcu-
lated by subtracting the deviation angle angle of the sec-
ond level-difference portion from the deviation angle (pre-
determined angle) between the vanes. For this reason,
the deviation time between the two wind noises gener-
ated before and after reaching the first level-difference
portion is arranged to be identical with the deviation time
between the two wind noises generated before and after
reaching the second level-difference portion. The
present embodiment therefore achieves a noise reduc-
tion effect similar to the noise reduction effect in case
where the first level-difference portion is not provided and
the number of the vane wheels is increased so that each
connecting portion of the vane wheels is provided to op-
pose the position equivalent to the first level-difference
portion. To put it differently, in the present embodiment,
the vane length of the vane wheel is elongated and the
number of the vane wheels is reduced, while the noise
reduction capability is maintained. Furthermore, the
blowing characteristic is improved because the number
of the connecting portions of the vane wheels, which
hinder the ventilation, is reduced.

[Brief Description of Drawings]

[0027]

[FIG. 1] FIG. 1 is an oblique perspective of the ex-
ternal appearance of an indoor unit of an air condi-
tioner of an embodiment of the present invention.
[FIG. 2] FIG. 2 is a cross section of the indoor unit.
[FIG. 3] FIG. 3 is an oblique perspective of a cross
flow fan.
[FIG. 4] FIG. 4 is a partial oblique perspective of the
cross flow fan and its surroundings in the indoor unit.
[FIG. 5] FIG. 5 is a front view of the cross flow fan
and its surroundings in the indoor unit.
[FIG. 6] FIG. 6 is a top view of the cross flow fan and
its surroundings in the indoor unit.
[FIG. 7] FIG. 7 is a cross section taken at the A-A
line in FIG. 5 and FIG. 6 and is a partial enlarged
view of a rear guider and its surroundings.
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[FIG. 8] FIG. 8 is an oblique perspective of a part on
the leading end side of a rear guider.
[FIG. 9] FIG. 9 is a cross section taken at the A-A
line in FIG. 5 and FIG. 6 and is a partial enlarged
view of a stabilizer and its surroundings.
[FIG. 10] FIG. 10 is an oblique perspective of a front
guider.
[FIG. 11] FIG. 11 is a partial enlarged view of FIG. 6.
[FIG. 12] FIG. 12 is a partial enlarged view of a rear
guider and a cross flow fan of another embodiment
of the present invention, when viewed from above.
[FIG. 13] FIG. 13 is an oblique perspective of a rear
guider of another embodiment of the present inven-
tion.
[FIG. 14] FIG. 14 is an oblique perspective of a front
guider of another embodiment of the present inven-
tion.

[Description of Embodiments]

[0028] The following will describe an embodiment of
the present invention.
As shown in FIG. 1, an indoor unit 1 of an air conditioner
of the present embodiment is as a whole narrow and long
in one direction in shape, and is attached to a wall of a
room so that the length of the air conditioner is horizontal.
The indoor unit 1 and an unillustrated outdoor unit con-
stitute the air conditioner which cools or warms the room.
Hereinafter, a direction of protrusion from the wall to
which the indoor unit 1 is attached will be referred to as
"frontward", whereas the direction opposite to the front-
ward will be referred to as "backward". Furthermore, the
left-right direction in FIG. 1 will be simply referred to as
"left-right direction".
[0029] As shown in FIG. 2, the indoor unit 1 includes
a casing 2 and internal devices stored in the casing 2
such as a heat exchanger 3, a cross flow fan 10, a filter
4, and an electronic component box (not illustrated).
Through the upper surface of the casing 2 is formed an
inlet port 2a, whereas through the lower surface of the
casing 2 is formed an outlet port 2b. In the vicinity of the
outlet port 2b, a horizontal flap 5 is provided for adjusting
the wind direction in the up-down direction and for open-
ing and closing the outlet port 2b.
[0030] The cross flow fan 10 (hereinafter, this will be
simply referred to as a fan 10) is disposed so that its axial
direction is in parallel to the left-right direction. This fan
10 rotates in the direction indicated by the arrow in FIG.
2. To the front and to the back of the fan 10, a front guider
30 and a rear guider (rear tongue portion) 20 are provid-
ed, respectively, to form an air passage. A substantial
upper half of the front guider 30 is constituted by a sta-
bilizer (front tongue portion) 32. As the stabilizer 32 and
the rear guider 20 are provided on the respective sides
of the fan 10, the fan 10 sucks air from the upper front
and blows out the air downward and backward. The heat
exchanger 3 is disposed to surround the front side and
the upper side of the fan 10. In an air conditioning oper-

ation, the fan 10 is driven so that indoor air is sucked
through the inlet port 2a, and the sucked air is heated or
cooled in the heat exchanger 3 and is then blown out
through the outlet port 2b.
[0031] The following will detail the fan 10, the rear guid-
er 20, and the front guider 30.

[Fan]

[0032] As shown in FIG. 3, the fan 10 is constituted by
a plurality of (six in the present embodiment) vane wheels
12 lined up in the axial direction (left-right direction) and
an end plate 11.
[0033] The end plate 11 constitutes the right end por-
tion of the fan 10. From a central portion of the right sur-
face of the end plate 11, a boss portion 11a protrudes to
be connected with the rotational axis of a motor (not il-
lustrated) for driving the fan 10.
[0034] Among the six vane wheels 12, each of the right
five vane wheels 12A is made up of vanes 15 lined up in
the circumferential direction and a substantially annular
supporting plate 13 connected to the left ends of the
vanes. The vanes 15 and the supporting plate 13 are
integrally formed. The right end of each vane 15 of each
vane wheel 12A is joined by welding or the like with the
neighboring end plate 11 or the supporting plate 13 of
the neighboring vane wheel 12A.
[0035] The leftmost vane wheel 12B among the six
vane wheels 12 is made up of vanes 15 lined up in the
circumferential direction and a substantially disc-shaped
end plate 14 which is connected to the left ends of the
vanes 15. The vanes 15 are integrated with the end plate
14. The right end of each vane 15 of the vane wheel 12B
is joined by welding or the like with the supporting plate
13 of the neighboring vane wheel 12A. From a central
portion of the left surface of the end plate 14, a shaft (not
illustrated) which is rotatably supported by a bearing at-
tached to the casing 2 protrudes.
[0036] The vanes 15 of each vane wheel 12 extend in
the axial direction (left-right direction), and each of which
is disposed as a forward-swept wing at a predetermined
blade angle. The lengths of the vanes 15 of each of the
five vane wheels 12A are identical in the axial direction
and each of the vanes 15 is substantially twice as long
as the length of each of the vanes 15 of the vane wheel
12B in the axial direction. In the present embodiment,
the vanes 15 of each vane wheel 12 are lined up in the
circumferential direction at irregular intervals. The inter-
vals of the vanes 15 are identical between the six vane
wheels 12. The vanes 15 may be lined up at regular in-
tervals.
[0037] As shown in FIG. 4, the vanes 15 of one vane
wheel 12 and the vanes 15 of the neighboring vane wheel
12 are deviated from one another in the circumferential
direction. To be more specific, vanes 15 of any given
vane wheel 12 are deviated from the vanes 15 of the
vane wheel 12 immediately to the left of the any given
vane wheel 12 each by an angle θ in the rotational direc-
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tion (indicated by the arrow in FIG. 4). To put it differently,
from the leftmost wheel 12 to the rightmost wheel 12 of
the six vane wheels 12, each vane 15 is deviated from
the corresponding vane 15 of the neighboring vane wheel
12 by the angle θ in the rotational direction.

[Rear Guider]

[0038] The rear guider 20 is provided to the back of
the fan 10, and the lower edge of the rear guider 20 is
connected to the outlet port 2b (see FIG. 2). As shown
in FIG. 5 and FIG. 6, the length in the left-right direction
of the rear guider 20 is substantially identical with the
length in the left-right direction of the fan 10, and the rear
guider 20 opposes substantially the entirety of the fan 10
in the left-right direction. The upper edge of the rear guid-
er 20 is slightly above the upper edge of the fan 10 (see
FIG. 2 and FIG. 6).
[0039] As shown in FIG. 2, in the surface of the rear
guider 20 which surface opposes the fan 10, a part which
is not the upper and lower end portions is a curved surface
21 which is substantially arc-shaped. The distance
(shortest distance) between the curved surface 21 and
the outer periphery of the fan 10 decreases upward.
[0040] In addition to the above, the rear guider 20 in-
cludes a protruding portion 22 at a part above the curved
surface 21 (i.e., to the leading end side of the curved
surface 21). The protruding portion 22 is substantially
arc-shaped and bulges in the direction away from the fan
10 in cross section orthogonal to the left-right direction.
The distance (shortest distance) between the protruding
portion 22 and the outer periphery of the fan 10 increases
upward. As described above, because the distance
(shortest distance) between the curved surface 21 and
the outer periphery of the fan 10 decreases upward, the
rear guider 20 is closest to the fan 10 at a border 20a
(hereinafter, closest position 20a) between the lower
edge of each protruding portion 22 and the upper edge
of the curved surface 21.
[0041] As shown in FIG. 8, the protruding portion 22 is
constituted by divisional pieces 23 and 24 which are al-
ternately lined up in the left-right direction. The protruding
portion 22 is constituted by six divisional pieces 23 and
five divisional pieces 24.
[0042] Each of the divisional pieces 23 and 24 linearly
extends along the left-right direction, and each divisional
piece 23 is deviated from each divisional piece 24 by an
angle α1 in the circumferential direction of the fan 10 (see
FIG. 7). The cross sectional shape of each divisional
piece 23 in the direction orthogonal to the left-right direc-
tion is substantially identical with the cross sectional
shape of each divisional piece 24 in the direction orthog-
onal to the left-right direction. The upper edges of the six
divisional pieces 23 are at the same height. Furthermore,
the upper edges of the five divisional pieces 24 are at
the same height.
[0043] The right five divisional pieces 23 among the
six divisional pieces 23 are identical in length in the left-

right direction, and each of which is substantially half as
long as the vane 15 of the vane wheel 12A in the left-
right direction. The leftmost divisional piece 23 is sub-
stantially as long as the vane 15 of the vane wheel 12B
in the left-right direction. The five divisional pieces 24 are
identical in length in the left-right direction, and each of
which is substantially half as long as the vane 15 of the
vane wheel 12A in the left-right direction.
[0044] A level difference at the border between the
leading end (upper edge) of the divisional piece 24 and
the leading end of the divisional piece 23 which is adja-
cent on the left is termed a level-difference portion (sec-
ond level-difference portion) 25, whereas a level differ-
ence at the border between the leading end of the divi-
sional piece 24 and the leading end of the divisional piece
23 which is adjacent on the right is termed a level-differ-
ence portion (first level-difference portion) 26. The direc-
tion of deviation in the circumferential direction of the
level-difference portion 25 is opposite to the direction of
deviation in the circumferential direction of the level-dif-
ference portion 26. The level-difference portion 25 op-
poses the connecting portion (supporting plate 13) be-
tween the vane wheels 12 whereas the level-difference
portion 26 opposes a substantially central portion in the
left-right direction of the vane wheel 12.
[0045] As shown in FIG. 11, each divisional piece 23
is deviated from the divisional piece 24 adjacent on the
left by an angle α1, in the direction opposite to the rota-
tional direction (indicated by the arrow in FIG. 11) of the
fan 10. To put it differently, the level-difference portion
26 is deviated by the angle α1 in the direction opposite
to the rotational direction when viewed from left to right,
whereas the level-difference portion 25 is deviated by
the angle α1 in the rotational direction of the fan 10 when
viewed from left to right. As such, the direction of devia-
tion between the two vanes 15 of the neighboring two
vane wheels 12, which are deviated from each other by
the angle θ, is identical with the direction of deviation of
the level-difference portion 25 in the circumferential di-
rection and is opposite to the direction of deviation of the
level-difference portion 26 in the circumferential direc-
tion. In the present embodiment, the angle α1 is substan-
tially half as large as the deviation angle θ between the
vanes 15 of the neighboring two vane wheels 12.

[Front Guider]

[0046] The front guider 30 is provided to the front of
the fan 10, and the lower edge of the front guider 30 is
connected to the outlet port 2b (see FIG. 2). The front
guider 30 is made up of the stabilizer 32 provided to op-
pose the fan 10 and a front wall portion 31 which extends
from the lower edge of the stabilizer 32 to the outlet port
2b.
[0047] As shown in FIG. 5 and FIG. 6, the length in the
left-right direction of the stabilizer 32 is substantially iden-
tical with the length in the left-right direction of the fan
10, and the stabilizer 32 opposes substantially the en-
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tirety of the fan 10 in the left-right direction. The upper
edge of the stabilizer 32 is lower than the center of the
fan 10 (see FIG. 2 and FIG. 5).
[0048] As shown in FIG. 9, in the surface of the stabi-
lizer 32 which surface opposes the fan 10, a part which
is not the upper and lower end portions is a curved surface
33 which is substantially arc-shaped. The distance
(shortest distance) between the curved surface 33 and
the outer periphery of the fan 10 decreases upward. The
stabilizer 32 includes a bending surface 34 which is bent
to extend substantially frontward from the lower edge of
the curved surface 33. The lower edge of the bending
surface 34 is connected to the front wall portion 31.
[0049] In addition to the above, the stabilizer 32 in-
cludes a flat end face 35 which extends downward and
frontward from the upper edge of the curved surface 33
and a convex portion 36 which is provided to the front of
the end face 35 and protrudes upward to be higher than
the end face 35. The convex portion 36 and the end face
35 constitute the upper end portion of the rear guider 20.
The stabilizer 32 is closest to the outer periphery of the
fan 10 at an upper edge 32a (hereinafter, closest position
32a) of the curved surface 33.
[0050] As shown in FIG. 10, the stabilizer 32 (the con-
vex portion 36, the end face 35, the curved surface 33,
and the bending surface 34) is formed of divisional pieces
37 and 38 which are alternately lined up in the left-right
direction. The stabilizer 32 is formed of six divisional piec-
es 37 and five divisional pieces 38.
[0051] Each of the divisional pieces 37 and 38 linearly
extends along the left-right direction, and each divisional
piece 37 and each divisional piece 38 are deviated from
each other by an angle β1 in the circumferential direction
of the fan 10 (see FIG. 9). The cross sectional shape of
each divisional piece 37 in the direction orthogonal to the
left-right direction is substantially identical with the cross
sectional shape of each divisional piece 38 in the direc-
tion orthogonal to the left-right direction. The upper edges
of the six divisional pieces 37 are at the same height.
Furthermore, the upper edges of the five divisional pieces
38 are at the same height.
[0052] The right five divisional pieces 37 among the
six divisional pieces 37 are identical in length in the left-
right direction, and each of which is substantially half as
long as the vane 15 of the vane wheel 12A in the left-
right direction. The leftmost divisional piece 37 is sub-
stantially as long as the vane 15 of the vane wheel 12B
in the left-right direction. The five divisional pieces 38 are
identical in length in the left-right direction and each of
which is substantially half as long as the vane 15 of the
vane wheel 12A in the left-right direction.
[0053] A level difference at the border between the di-
visional piece 38 and the divisional piece 37 adjacent on
the left is termed a level-difference portion (second level-
difference portion) 39, whereas a level difference at the
border between the divisional piece 38 and the divisional
piece 37 adjacent on the right is termed a level-difference
portion (first level-difference portion) 40. The direction of

deviation in the circumferential direction of the level-dif-
ference portion 39 is opposite to the direction of deviation
in the circumferential direction of the level-difference por-
tion 40. The level-difference portion 39 opposes the con-
necting portion (supporting plate 13) between the vane
wheels 12 whereas the level-difference portion 40 op-
poses a substantially central portion in the left-right di-
rection of the vane wheel 12.
[0054] As shown in FIG. 5, each divisional piece 37 is
deviated from the divisional piece 38 adjacent on the left
by an angle β1, in the direction opposite to the rotational
direction of the fan 10. To put it differently, the level-dif-
ference portion 40 is deviated by the angle β1 in the di-
rection opposite to the rotational direction when viewed
from left to right, whereas the level-difference portion 39
is deviated by the angle β1 in the rotational direction of
the fan 10 when viewed from left to right. On this account,
the direction of deviation between the two vanes 15 of
the neighboring two vane wheels 12, which are deviated
by the angle θ, is identical with the direction of deviation
of the level-difference portion 39 in the circumferential
direction and is opposite to the direction of deviation of
the level-difference portion 40 in the circumferential di-
rection. In the present embodiment, the angle α1 is sub-
stantially half as large as the deviation angle θ between
the vanes 15 of the neighboring two vane wheels 12.
[0055] Now, the wind noise generated between the
rear guider 20 and the fan 10 will be described with ref-
erence to FIG. 11. FIG. 11 shows only the right three
vane wheels 12 among the six vane wheels 12. Further-
more, among the vanes 15 of these three vane wheels
12, the figure shows only three vanes 15 each of which
is deviated from the left one in the rotational direction by
the angle θ.
[0056] When the fan 10 rotates, after a substantially
right half of the rightmost vane 15 among the six vanes
15 which are deviated from one another by the angle θ
passes the divisional piece 23 first, a substantially left
half of this vane 15 passes the divisional piece 24. A
vortex airflow (indicated by the arrow in FIG. 7) is gen-
erated between the leading end portion of the rear guider
20 and the fan 10, and wind noise is generated on account
of the interference between this vortex airflow and the
vanes. In this regard, in the present embodiment, the
wind noise generated when one vane 15 passes the rear
guider 20 is dividingly generated in twice.
[0057] After the rightmost vane 15 has passed the di-
visional piece 24, a substantially right half of the second
rightmost vane 15 passes the divisional piece 23. As
such, in the present embodiment, the wind noise, which
is generated when two vanes 15 deviated from each other
by the angle θ pass the rear guider 20, is generated at
different timings. Then a substantially left half of the sec-
ond rightmost vane passes the divisional piece 24, and
the remaining four vanes 15 similarly pass the divisional
pieces 23 and 24 one by one.
[0058] In addition to the above, a vortex airflow (indi-
cated by the arrow in FIG. 9) is generated between the
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curved surface 33 of the stabilizer 32 and the fan 10, too,
and wind noise is generated on account of the interfer-
ence between the vortex airflow and the vanes 15 when
the vanes 15 pass the curved surface 33 of the stabilizer
32. Because the stabilizer 32 is provided with the level-
difference portions 39 and 40, the wind noise generated
when one vane 15 passes the stabilizer 32 is dividingly
generated in twice and the wind noise generated when
two vanes 15 deviated from each other by the angle θ
pass the stabilizer 32 is generated at different timings, in
a similar manner as in the rear guider 20.
[0059] As described above, in the air conditioner of the
present embodiment, the leading end portion of each of
the rear guider 20 and the stabilizer 32 has the level-
difference portion (first level-difference portion) 26, 40
which is deviated in the circumferential direction and op-
poses the intermediate part in the axial direction of the
vane wheel 12A, and hence the time duration over which
one vane 15 passes the leading end of the stabilizer 32
or the rear guider 20 is divided into before and after reach-
ing the first level-difference portion 26, 40. Therefore the
wind noise is not generated at once by one vane 15, and
the wind noise is generated in a divided manner. In this
way, the wind noise is reduced.
[0060] In addition to the above, in the present embod-
iment, the leading end portion of each of the rear guider
20 and the stabilizer 32 has the level-difference portion
(second level-difference portion) 25, 39 which is deviated
in the circumferential direction and opposes the connect-
ing portion between the vane wheels 12. With this, the
timing of the generation of the wind noise is differentiated
between the vane wheels 12, with the result that the wind
noise is further reduced.
[0061] Furthermore, in the present embodiment, be-
cause in the leading end portion of each of the rear guider
20 and the stabilizer 32 the part between the two neigh-
boring level-difference portions linearly extends in the
axial direction, the stabilizer 32 or the rear guider 20 is
easily manufactured.
[0062] Furthermore, in the present embodiment, the
parts, which oppose the five vane wheels 12A, of the
leading end portions of the rear guider 20 and the stabi-
lizer 32 are identical in shape and height. It is therefore
easy to manufacture the rear guider 20 and the stabilizer
32. Furthermore, the leading end portions of the rear
guider 20 and the stabilizer 32 are arranged to be sub-
stantially constant in height overall.
[0063] In addition to the above, in the present embod-
iment, the direction of deviation of the first level-differ-
ence portion 26, 40 is opposite to the direction of devia-
tion of the second level-difference portion 25, 39, the di-
rection of deviation of the vanes 15 deviated from each
other at the angle θ is opposite to the direction of deviation
of the first level-difference portion 26, 40, and the devi-
ation angle of the second level-difference portion 25, 39
is smaller than the angle θ. On this account, the direction
of temporal deviation of two wind noises generated be-
fore and after reaching the first level-difference portion

26, 40 is identical with the direction of temporal deviation
of two wind noises generated before and after reaching
the second level-difference portion 25, 39. With this ar-
rangement, the wind noise is sequentially generated from
one end to the other end in the axial direction of the fan
10. This decreases the directivity due to the interference
of wind noises generated at the respective divisional
pieces (i.e., between the level-difference portions), and
noise reduction is effectively done across the entire room.
[0064] In addition to the above, in the present embod-
iment, two wind noises generated before and after reach-
ing the first level-difference portion 26, 40 are deviated
from each other by the deviation angle (α1, β1) of the
first level-difference portion 26, 40, whereas two wind
noises generated before and after reaching the second
level-difference portion 25, 39 are deviated from each
other by an angle calculated by subtracting the deviation
angle (α1, β1) of the second level-difference portion 25,
39 from the deviation angle θ between the vanes 15. For
this reason, the deviation time between the two wind nois-
es generated before and after reaching the first level-
difference portion 26, 0 is arranged to be identical with
the deviation time between the two wind noises gener-
ated before and after reaching the second level-differ-
ence portion 25, 39. The present embodiment therefore
achieves a noise reduction effect similar to the noise re-
duction effect in case where the first level-difference por-
tion is not provided and the number of the vane wheels
12 is increased so that each connecting portion of the
vane wheels 12 is provided to oppose the position equiv-
alent to the first level-difference portion. To put it differ-
ently, in the present embodiment, the vane length of the
vane wheel 12 is elongated and the number of the vane
wheels is reduced, while the noise reduction capability
is maintained. Furthermore, the blowing characteristic is
improved because the number of the connecting portions
of the vane wheels, which hinder the ventilation, is re-
duced.
[0065] While the embodiment of the present invention
has been described, it should be noted that the scope of
the invention is not limited to the above-described em-
bodiment. The scope of the present invention is defined
by the appended claims rather than the foregoing de-
scription of the embodiment, and the present invention
is intended to embrace all alternatives, modifications and
variances which fall within the scope of the appended
claims. It is noted that the modifications below may be
suitably combined and implemented.
[0066] While in the embodiment the deviation angle α1
of the level-difference portion 25, 26 and the deviation
angle β1 of the level-difference portion 39, 40 are sub-
stantially half as large as the deviation angle θ between
the vane 15, the deviation angle α1 may be larger than
or smaller than the deviation angle θ. However, when the
deviation angle α1 is larger than θ/2, the deviation angle
α1 is preferably smaller than the angle θ.
[0067] While in the embodiment the direction of devi-
ation of the first level-difference portion 26, 40 is opposite
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to the direction of deviation between the vanes 15 where-
as the direction of deviation of the second level-difference
portion 25, 39 is identical with the direction of deviation
between the vanes 15, the direction of deviation of the
first level-difference portion 26, 40 may be identical with
the direction of deviation between the vanes 15 whereas
the direction of deviation of the second level-difference
portion 25, 39 may be opposite to the direction of devia-
tion between the vanes 15.
[0068] While in the embodiment the rear guider 20 has
only one first level-difference portion 26, 40 within a range
of one vane wheel 12A in the axial direction, two or more
first level-difference portions 126 and 127 may be pro-
vided within a range of one vane wheel 12A in the axial
direction as in the case of a rear guider 120 shown in
FIG. 12, for example.
[0069] In this modification, a deviation angle α2 of a
second level-difference portion 125 is preferably identical
with the total sum of deviation angles α3 and α4 of the
first level-difference portions 126 and 127 within a range
of one vane wheel 12A in the axial direction. Furthermore,
each of the deviation angles α3 and α4 of the first level-
difference portions 126 and 127 is preferably at a value
calculated by dividing the deviation angle θ between the
vanes 15 by a number which is a result of addition of 1
to the number of the first level-difference portions within
the range of the vane wheel 12A in the axial direction.
This arrangement makes it possible to cause the devia-
tion time between the wind noises generated before and
after reaching the first level-difference portion 126, 127
to be identical with the deviation time between the wind
noises generated before and after reaching the second
level-difference portion 125.
The deviation angles of the two or more first level-differ-
ence portions provided within the range of one vane
wheel in the axial direction may be different from the
above. In this regard, the deviation angles of the two or
more first level-difference portions may be identical with
one another or different from one another.
In the stabilizer 32, in a similar manner, two or more first
level-difference portions may be provided within the
range of one vane wheel 12A in the axial direction.
[0070] While in the embodiment parts of the leading
end portion of the rear guider 20 are identical with one
another in shape and height in the range opposing the
five vane wheels 12A, the parts may be different from
one another.
For example, the number of the first level-difference por-
tions, the deviation angles, or the directions of deviation
may be different between the vane wheels 12A. Further-
more, the first level-difference portion may be provided
to oppose an intermediate part in the axial direction of
only one or some vane wheel 12A among the five vane
wheels 12A. Furthermore, the second level-difference
portion may be provided to oppose only one or more con-
necting portion among the connecting portions of the six
vane wheels 12.
In the stabilizer 32, in a similar manner, parts opposing

the five vane wheels 12A may be different from one an-
other in shape and height.
[0071] While in the embodiment the rear guider 20 is
arranged such that the divisional pieces 23 and 24 are
identical in height (i.e., the height of the part between the
neighboring level-difference portions) in the axial direc-
tion, the height of each of the divisional pieces 228 may
be gradually varied in the axial direction as in the case
of a rear guider 220 shown in FIG. 13. The cross sectional
shape in the axial direction of each divisional piece 228
is substantially constant. This makes it possible to se-
quentially generate the wind noise generated when the
vane 15 passes one divisional piece 228. In FIG. 13, the
level-difference portions 229 on the respective sides of
the divisional piece 228 oppose a central portion in the
axial direction of the vane wheel 12A (or an end portion
of the vane wheel 12) and the connecting portion between
the vane wheels 12, respectively.
In the stabilizer 32, in a similar manner, the height of each
divisional piece 241 may be gradually changed in the
axial direction as in the case of a stabilizer 232 of a front
guider 230 shown in FIG. 14, for example. In FIG. 14,
the level-difference portions 242 on the respective sides
of the divisional piece 241 opposes a central portion in
the axial direction of the vane wheel 12A (or the end
portion of the vane wheel 12) and the connecting portion
between the vane wheels 12, respectively.
[0072] While in the embodiment above the part of the
rear guider 20 where the shape is deviated in the circum-
ferential direction ranges from the leading end to the bor-
der between the protruding portion 22 and the curved
surface 21, the deviated part of the rear guider 20 may
range from the leading end to an intermediate part of the
curved surface 21. In other words, the lower edges of the
divisional pieces 23 and 24 may be above the border
between the protruding portion 22 and the curved
surface21.
[0073] While in the embodiment above the entirety of
the stabilizer 32 in the up-down direction is multi-staged
in the circumferential direction, only a part of the stabilizer
32 on the leading end side may be multi-staged in the
circumferential direction. In other words, the lower edges
of the divisional pieces 37 and 38 may be above the lower
edge of the stabilizer 32. For example, only the end face
35 and the convex portion 36 are multi-staged in the cir-
cumferential direction, and a part of the stabilizer 32
which part extends from the leading end to an interme-
diate part of the curved surface 33 may be multi-staged
in shape in the circumferential direction.
[0074] While in the embodiment a multi-stage shape
is formed as both of the rear guider 20 and the stabilizer
32 have the first level-difference portions opposing the
intermediate portions in the axial direction of the vane
wheel 12A, only one of the rear guider 20 and the stabi-
lizer 32 may have a multi-stage shape including the first
level-difference portion opposing the intermediate por-
tion in the axial direction of the vane wheel 12A, while
the other does not have the first level-difference portion
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(i.e., the level-difference portion is not provided at all, or
a multi-stage shape in which only the second level-dif-
ference portions opposing the connecting portions of the
vane wheel 12).
[0075] In the embodiment above, the cross sectional
shape of the rear guider 20 in the direction orthogonal to
the left-right direction is constituted by the arc-shaped
curved surface 21 and the protruding portion 22 which is
substantially arc-shaped in cross section and above the
curved surface 21. The cross sectional shape of the rear
guider may be different from this shape. For example,
the cross sectional shape may be arranged such that a
protruding portion which is substantially arc-shaped on
the fan 10 side and is flat on the side opposite to the fan
10 is formed above the curved surface 21. When the
cross sectional shape of the rear guider 20 is different
from the shape described in the embodiment above, at
least a part of the rear guider which part ranges from the
closest position where the rear guider 20 is closest to the
fan 10 to the leading end is deviated in the circumferential
direction (i.e., a divisional piece).
[0076] In the embodiment above, the cross sectional
shape of the stabilizer 32 in the direction orthogonal to
the left-right direction is arranged such that the flat end
face 35 and the convex portion 36 substantially triangular
in cross section are provided above the curved surface
33. The cross sectional shape of the stabilizer may be
different from this shape. For example, in the cross sec-
tional shape, no end face 35 may be provided and the
convex portion 36 may be connected to the upper edge
of the curved surface 33. When the cross sectional shape
of the stabilizer 32 is different from the shape described
in the embodiment above, at least a part of the stabilizer
32 which part ranges from the closest position where the
stabilizer 32 is closest to the fan 10 to the leading end is
deviated in the circumferential direction (i.e., a divisional
piece).
[0077] While the embodiment above describes a case
where the present invention is employed in a wall-mount-
ed indoor unit which is arranged to suck indoor air from
an upper part of the indoor unit and blow out the air from
a lower part of the indoor unit, the present invention may
be applicable to other purposes. For example, the
present invention may be employed in a floor-mounted
indoor unit which is arranged to suck indoor air from a
lower part of the indoor unit and blow out the air from an
upper part of the indoor unit.

[Industrial Applicability]

[0078] The present invention makes it possible to fur-
ther reduce wind noise.

[Reference Signs List]

[0079]

1 INDOOR UNIT OF AIR CONDITIONER

10 CROSS FLOW FAN
12 (12A, 12B) VANE WHEEL
15 VANE
20, 120, 220 REAR GUIDER
25, 125 LEVEL-DIFFERENCE PORTION (SEC-
OND LEVEL-DIFFERENCE PORTION)
26, 126, 127 LEVEL-DIFFERENCE PORTION
(FIRST LEVEL-DIFFERENCE PORTION)
30, 230 FRONT GUIDER
32, 232 STABILIZER
39 LEVEL-DIFFERENCE PORTION (SECOND
LEVEL-DIFFERENCE PORTION)
40 LEVEL-DIFFERENCE PORTION (FIRST LEV-
EL-DIFFERENCE PORTION)
229 LEVEL-DIFFERENCE PORTION (FIRST LEV-
EL-DIFFERENCE PORTION, SECOND LEVEL-
DIFFERENCE PORTION)
242 LEVEL-DIFFERENCE PORTION (FIRST LEV-
EL-DIFFERENCE PORTION, SECOND LEVEL-
DIFFERENCE PORTION)

Claims

1. An air conditioner comprising:

a cross flow fan in which vane wheels each in-
cluding vanes lined up in a circumferential direc-
tion are lined up in an axial direction; and
a stabilizer and a rear guider which are provided
on respective sides of an outer periphery of the
cross flow fan to form an air passage,
a leading end portion of at least one of the sta-
bilizer and
the rear guider having a multi-stage shape so
as to include level-difference portions which are
deviated in the circumferential direction of the
cross flow fan, and
the level-difference portions including at least
one first level-difference portion which opposes
an intermediate portion in the axial direction of
corresponding one of the vane wheels.

2. The air conditioner according to claim 1, wherein,
the level-difference portions include a second level-
difference portion which opposes a connecting por-
tion between the vane wheels.

3. The air conditioner according to claim 1 or 2, wherein,
the height of a part between neighboring two of the
level-difference portions is constant in the axial di-
rection.

4. The air conditioner according to claim 3, wherein,
the level-difference portions include the at least one
first level-difference portion which include one or
more first level-difference portion opposing the inter-
mediate portion in the axial direction of each of neigh-

17 18 



EP 2 957 773 A1

11

5

10

15

20

25

30

35

40

45

50

55

boring two of the vane wheels and a second level-
difference portion opposing a connecting portion of
the neighboring two vane wheels,
in a direction from one end to the other end in the
axial direction, a direction of deviation in the circum-
ferential direction of the first level-difference portion
is opposite to a direction of deviation in the circum-
ferential direction of the second level-difference por-
tion, and
parts of the leading end portion which parts oppose
the neighboring two of the vane wheels are identical
in shape and height.

5. The air conditioner according to claim 3, wherein,
the level-difference portions include two second lev-
el-difference portions which oppose connecting por-
tions between the vane wheel opposing the first lev-
el-difference portion and the vane wheels on the re-
spective sides of the vane wheel opposing the first
level-difference portion,
in a direction from one end to the other end in the
axial direction, a direction of deviation in the circum-
ferential direction of the first level-difference portion
is opposite to a direction of deviation in the circum-
ferential direction of the second level-difference por-
tion,
the vanes of neighboring two of the vane wheels are
provided to be deviated from one another each by a
predetermined angle in the circumferential direction,
a deviation angle in the circumferential direction of
the second level-difference portion is smaller than
the predetermined angle, and
in the direction from one end to the other end in the
axial direction, the direction of deviation in the cir-
cumferential direction of the first level-difference por-
tion is opposite to the direction of deviation in the
circumferential direction of the vanes of the neigh-
boring two of the vane wheels.

6. The air conditioner according to claim 5, wherein,
the deviation angle in the circumferential direction of
the first level-difference portion is identical with a val-
ue calculated by dividing the predetermined angle
by a result of addition of 1 to the number of the first
level-difference portions within a range in the axial
direction of the vane wheel opposing the first level-
difference portion, and
the deviation angle in the circumferential direction of
the second level-difference portion is identical with
a total sum of the deviation angle in the circumfer-
ential direction of the first level-difference portion
within the range in the axial direction.
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