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(54) OUTDOOR UNIT AND BELL MOUTH OF AIR CONDITIONER

(57) In the present invention, an outer peripheral sur-
face (14S) of a second bell mouth (14) is located in a
lower side (V) in a vertical direction of a lower end (16)
of a first bell mouth (12). That is, the lower end (16) of
the first bell mouth (12) is located opposite to a direction
(D2) in which the second bell mouth (14) is opened, com-
pared to an upper end (18) of the second bell mouth (14)
in the lower side (V) in the vertical direction of the lower
end. In other words, the upper end (18) of the second
bell mouth (14) in the lower side (V) in the vertical direc-
tion of the lower end (16) of the first bell mouth (12) is
located closer to the direction (D2) in which the second
bell mouth (14) is opened, than the lower end (16).
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Description

Technical Field

[0001] The present invention relates to a bell mouth,
and an outdoor unit of an air conditioner using the same.

Background Art

[0002] An outdoor unit of an air conditioner (hereinaf-
ter, simply referred to as "outdoor unit") is provided with
a fan and a bell mouth, and is disclosed in below-listed
Patent Document 1 and the like. Further, an outdoor unit
having an aspect in which a plurality of fans and bell
mouths are respectively arranged in a vertical direction
is disclosed in below-listed Patent Document 2 and the
like.
[0003] For example, if the outdoor unit carries out a
heating operation in a cold district for a long period of
time, parts in each of the portions are cooled by outside
air. Accordingly, moisture in the air is condensed and
frozen onto the surface of the parts and a frost is formed
(frosting). Frosting in the outdoor unit results in lowering
of operation efficiency since heat exchange between the
outside air and a heating medium is obstructed by the
frost. Thus, in below-listed Patent Documents 3 and 4,
there has been proposed a technique which attempts to
remove the frosted moisture and suppress the frost gen-
eration.
[0004] In the outdoor unit, in addition to the frost gen-
eration, a water droplet may enter into an inner portion
of a casing due to rainfall or snowfall. If the water droplet
that entered into the casing is attached to a surface in an
air duct side of the bell mouth, water droplet may be fro-
zen on the surface and grow, and the ice may come into
contact with a fan to generate an abnormal noise, or stop
the fan. Accordingly, in below-listed Patent Documents
5 to 8, a technique has been proposed which prevents
or suppresses the entering of the water droplet from an
outer surface of the casing to a surface in the air duct
side of the bell mouth (hereinafter, also referred to as
"inner peripheral surface").

Prior Art Document

Patent Document

[0005]

Patent Document 1: Japanese Patent Application
Laid-Open No. 2009-203980
Patent Document 2: Japanese Patent Application
Laid-Open No. 2008-128563
Patent Document 3: Japanese Patent Application
Laid-Open No. 2009-085484
Patent Document 4: Japanese Patent Application
Laid-Open No. 2009-281719
Patent Document 5: Japanese Patent Application

Laid-Open No. 6-331175 (1994)
Patent Document 6: Japanese Patent Application
Laid-Open No. 8-178365 (1996)
Patent Document 7: Japanese Patent Application
Laid-Open No. 2009-257603
Patent Document 8: Japanese Utility Model Applica-
tion Laid-Open No. 4-132336 (1992)

Summary of the Invention

Problem to be Solved by the Invention

[0006] Fig. 9 is a perspective view of an outdoor unit
90 of an air conditioner, and shows an outdoor unit in
which two fans and two bell mouths provided in the pe-
riphery of the fans are arranged in line in a vertical direc-
tion. The fans and the bell mouths are not illustrated,
however, they are provided within the outdoor unit 90 at
positions corresponding to positions of front grills 32 and
34. Fig. 10 is a plan view of a substantial part of the
outdoor unit 90, and shows a plan view of the front grills
32 and 34. Fig. 11 is a cross-sectional view of a substan-
tial part of the conventional outdoor unit 90, and is a cross-
sectional view at a position A-A shown in Fig. 10. Further,
Fig. 12 is an enlarged view of a substantial part of the
conventional outdoor unit 90, and shows a region B
shown by an oval broken line in an enlarged manner.
[0007] As shown in Fig. 12, in the two bell mouths 92
and 94 which are arranged side by side in a vertical di-
rection, a lower end 92b of the upper bell mouth 92, and
an upper end 94c of the lower bell mouth 94 are close to
each other. Accordingly, in the case where a water drop-
let 9d enters inside a casing 11 or condensation occurs
(the water droplet 9d is generated) inside the casing 11,
the water droplet 9d falls down along a surface of the
upper bell mouth 92. In this case, the surface along which
the water droplet 9d falls down not only includes a surface
(hereinafter, also referred to as "inner peripheral sur-
face") 92T in an air duct side of the upper bell mouth 92,
but also includes a surface (hereinafter, also referred to
as "outer peripheral surface") 92S opposite to the surface
in the air duct side of the bell mouth 92. The water droplet
9d falling down along the surfaces 92S and 92T may fall
down to the upper end 94c of the lower bell mouth 94
which exists immediately below. The water droplet 9d
falling down to the upper end 94c of the lower bell mouth
94 may fall down along the inner peripheral surface 94T
of the lower bell mouth 94, and may be frozen.
[0008] As described above, with respect to the water
droplet 9d that entered into the casing 11, or the water
droplet 9d generated within the casing 11, it is impossible
to prevent or suppress the growth of ice 9e on the inner
peripheral surface 94T, by the techniques disclosed in
above-listed Patent Documents 5 to 8.
[0009] In view of the above problems, an object of the
present invention is to provide a technique which pre-
vents or suppresses entering of a water droplet into an
air duct of a lower bell mouth, in an outdoor unit of an air
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conditioner having a plurality of bell mouths arranged
side by side in a vertical direction.

Means for Solving the Problem

[0010] In order to solve the above problems, a first as-
pect of an outdoor unit of an air conditioner according to
the present invention is an outdoor unit (10, 10A, 10B)
of an air conditioner including a first bell mouth (12, 12A),
and a second bell mouth (14, 14A, 14B) which is adjacent
to a lower side (V) in a vertical direction than the first bell
mouth, wherein a lower end (16, 16A) in the vertical di-
rection of the first bell mouth, and an outer peripheral
surface (14S) of the second bell mouth in the lower side
in the vertical direction of the lower end together coop-
erate to show a water conducting path which conducts a
liquid to the lower side in the vertical direction.
[0011] In accordance with a second aspect of the
present invention, in the outdoor unit of the air conditioner
according to the first aspect, the lower end (16, 16A) of
the first bell mouth is located opposite to a direction in
which the second bell mouth is opened, compared to an
upper end (18, 18A, 18B) of the second bell mouth in the
lower side (V) in the vertical direction of the lower end.
[0012] In accordance with a third aspect of the present
invention, the outdoor unit of the air conditioner according
to the first aspect further includes a water conducting
member (22) which extends toward a side opposite to a
direction in which the second bell mouth is opened, com-
pared to an upper end (18A) of the second bell mouth
(14A) in the lower side (V) in the vertical direction of the
lower end, while setting the lower end (16A) of the first
bell mouth (12A) to a base point.
[0013] In accordance with a fourth aspect of the
present invention, the outdoor unit of the air conditioner
according to the first aspect further includes a water con-
ducting member (24) which extends toward a direction
in which the first bell mouth is opened, compared to the
lower end of the first bell mouth in an upper side (-V) in
the vertical direction of the upper end, while setting an
upper end (18A) of the second bell mouth in the lower
side (V) in the vertical direction of the lower end (16A) of
the first bell mouth (12A) to a base point.
[0014] A first aspect of the bell mouth according to the
present invention is a bell mouth (30) which is open to
one side in a direction parallel to an axis (Q) around the
axis, wherein a first end portion (32) which is most apart
from the axis in the one side is located on a first surface
(S1) in which a direction parallel to the axis is set to a
normal line, and a second end portion (34) which is most
apart from the axis in the one side opposite to the first
end portion around the axis is located on a second sur-
face (S2) which is different from the first surface while
setting the direction parallel to the axis to a normal line.

Effects of the Invention

[0015] In accordance with the first aspect of the out-

door unit of the air conditioner according to the present
invention, it is possible to prevent or suppress entering
of a water droplet from the upper bell mouth into the air
duct of the lower bell mouth. Accordingly, it is possible
to prevent or suppress ice formation within the air duct,
and it is possible to prevent or suppress breakage of the
fan and/or abnormal noise generation.
[0016] In accordance with the second aspect of the
outdoor unit of the air conditioner according to the present
invention, it is possible to prevent or suppress entering
of a water droplet from the upper bell mouth into the air
duct of the lower bell mouth. Accordingly, it is possible
to prevent or suppress ice formation within the air duct,
and it is possible to prevent or suppress breakage of the
fan and/or abnormal noise generation.
[0017] In accordance with the third aspect of the out-
door unit of the air conditioner according to the present
invention, since the water conducting member is provid-
ed to the outdoor unit of the existing air conditioner in
which a plurality of bell mouths are arranged in the direc-
tion having a component in the vertical direction, it is pos-
sible to prevent or suppress entering of a water droplet
from the upper bell mouth into the air duct of the lower
bell mouth. Accordingly, it is possible to prevent or sup-
press ice formation within the air duct, and it is possible
to prevent or suppress breakage of the fan and/or abnor-
mal noise generation.
[0018] In accordance with the fourth aspect of the out-
door unit of the air conditioner according to the present
invention, since the water conducting member is provid-
ed to the outdoor unit of the existing air conditioner in
which a plurality of bell mouths are arranged in the direc-
tion having a component in the vertical direction, it is pos-
sible to prevent or suppress entering of a water droplet
from the upper bell mouth into the air duct of the lower
bell mouth. Accordingly, it is possible to prevent or sup-
press ice formation within the air duct, and it is possible
to prevent or suppress breakage of the fan and/or abnor-
mal noise generation.
[0019] In accordance with the first aspect of the bell
mouth according to the present invention, for example,
if the first surface is located closer to one side of the axis
than the second surface, by attaching a plurality of bell
mouths in the vertical direction such that the first end
portion is located above and the second end portion is
located at a lower side, it is possible to prevent or sup-
press entering of a water droplet from the upper bell
mouth into the air duct of the lower bell mouth.
[0020] These and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the ac-
companying drawings.

Brief Description of Drawings

[0021]
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[Fig. 1] An enlarged view of a substantial part of an
outdoor unit according to a first embodiment of the
present invention.
[Fig. 2] A side view of a bell mouth according to an
embodiment of the present invention.
[Fig. 3] An enlarged view of a substantial part of an
outdoor unit according to a second embodiment of
the present invention.
[Fig. 4] An enlarged view of a substantial part of an
outdoor unit according to a third embodiment of the
present invention.
[Fig. 5] An enlarged view of a substantial part of an
outdoor unit according to a first modification of the
present invention.
[Fig. 6] An enlarged view of a substantial part of an
outdoor unit according to a second modification of
the present invention.
[Fig. 7] An enlarged view of a substantial part of an
outdoor unit according to a third modification of the
present invention.
[Fig. 8] An enlarged view of a substantial part of Fig.
7.
[Fig. 9] A perspective view of an outdoor unit of an
air conditioner.
[Fig. 10] A plan view of a substantial part of the out-
door unit.
[Fig. 11] A cross-sectional view of a substantial part
of a conventional outdoor unit.
[Fig. 12] An enlarged view of a substantial part of the
conventional outdoor unit.

Embodiments for Carrying Out the Invention

[0022] Hereinafter, a preferable embodiment of the
present invention will be described with reference to the
drawings. Note that only elements which are relevant to
the present invention will be shown in the following draw-
ings starting with Fig. 1.

<First embodiment>

[0023] Fig. 1 is an enlarged view of a substantial part
of an outdoor unit 10 according to a first embodiment of
the present invention, and shows a region which corre-
sponds to a region B in Fig. 11 in an enlarged manner.
Here, as to an outer shape, the outdoor unit 10 has an
outer shape formed in the same shape as the outdoor
unit 90 shown in Fig. 9, and is denoted with reference
numeral 10 in Fig. 9. The outdoor unit 10 according to
the first embodiment of the present invention is provided
with two bell mouths 12 and 14 which are adjacent along
a vertical direction, as shown in Fig. 1.
[0024] Specifically, the outdoor unit 10 is provided with
the first bell mouth 12 which is opened toward a first di-
rection D1 perpendicular to the vertical direction, and the
second bell mouth 14 which is adjacent to a lower side
V in the vertical direction than the first bell mouth 12, and
is opened toward a second direction D2 perpendicular

to the vertical direction. In the first embodiment, there is
shown an aspect in which the first direction D1 and the
second direction D2 are parallel to each other, however,
the first direction D1 and the second direction D2 may
be non-parallel to each other.
[0025] In this case, taking the first bell mouth 12 as an
example, the direction in which the bell mouth is opened
is a direction in which an area (hereinafter, referred to as
"cross-sectional area") that an inner peripheral surface
12T of the first bell mouth 12 cuts out a surface having
an axis (hereinafter, also referred to as "axis of the bell
mouth") A1 of a fan (not shown) attached to the first bell
mouth 12 as a normal line becomes gradually larger up
to an end portion in a direction which is along the axis
A1, that is, a direction which is directed from one side to
the other side of an end portion (corresponding to "con-
nection portion 13a" mentioned later in the first embodi-
ment) fixed to the other member. Further, the axis A1 of
the first bell mouth 12 is equivalent to an axis of rotation
of the fan (not shown) which is attached to the first bell
mouth 12. In the second bell mouth 14, an opening di-
rection D2 and an axis A2 are defined in the same man-
ner. In the first embodiment, the first direction D1 and the
axis A1 are formed in parallel, and the second direction
D2 and the axis A2 are formed in parallel.
[0026] A lower end 16 in the vertical direction close to
the first direction D1 side of the first bell mouth 12, and
an outer peripheral surface 14S of the second bell mouth
14 in the lower side V in the vertical direction thereof
together cooperate to show a water conducting path
which conducts a liquid to the lower side V in the vertical
direction. Giving a specific example, the outer peripheral
surface 14S of the second bell mouth 14 is located in the
lower side V in the vertical direction of the lower end 16
of the first bell mouth 12. That is, the lower end 16 of the
first bell mouth 12 is located opposite to the direction D2
in which the second bell mouth 14 is opened, compared
to an upper end 18 of the second bell mouth 14 in the
lower side V in the vertical direction thereof. In other
words, the upper end 18 of the second bell mouth 14 in
the lower side V in the vertical direction of the lower end
16 of the first bell mouth 12 is located closer to the direc-
tion D2 side in which the second bell mouth 14 is opened,
than the lower end 16.
[0027] More specifically, for example, as shown in Fig.
1, an opening end 15 which corresponds to an end portion
in a side of the first direction D1 of the first bell mouth 12
is formed approximately as a surface 10S having a di-
rection parallel to the axis A1 (A2) as a normal line, in
cross-sectional view. Further, the vicinity thereof includ-
ing the lower end 16 of the first bell mouth 12 is curved
toward the side opposite to the first direction D1 than the
surface 10S. In the vicinity thereof, a height of the lower
end 16 along the vertical direction becomes minimum.
[0028] In this case, the first bell mouth 12 has, for ex-
ample, a connection portion 13a in an end portion in the
side opposite to the first direction D1. The connection
portion 13a is connected to a front grill 32 (refer to Fig.

5 6 



EP 2 565 546 A1

5

5

10

15

20

25

30

35

40

45

50

55

9) provided to the outdoor unit 10. The connection portion
13a is located at a portion where the cross-sectional area
becoming gradually smaller from the opening end 15 be-
comes minimum, or in a side opposite to the opening end
15 with respect to the portion. The lower end 16 of the
first bell mouth 12 in the first embodiment is structured
such that a height along the vertical direction is formed
minimum between the portion and the opening end 15.
In this case, the second bell mouth 14 has a connection
portion 13b. The second connection portion 13b is con-
nected to a front grill 34 (refer to Fig. 9) in an end portion
in a side opposite to the second direction D2 of the second
bell mouth 14. The connection portion 13b is located at
the same height as a portion in which the height along
the vertical direction of the outer peripheral surface 14S
and an inner peripheral surface 14T which continue from
an upper end 18 corresponding to an end portion close
to the second direction D2 side of the second bell mouth
14 becomes minimum, or in a side opposite to an opening
end 17 with respect to the portion.
[0029] At this time, it is desirable that the second bell
mouth 14 is formed to have the following aspect. That is,
the opening end 17 of the second bell mouth 14 is formed
approximately as the surface 10S. Further, the vicinity
thereof including the upper end 18 of the second bell
mouth 14 in the lower side V in the vertical direction of
the lower end 16 of the first bell mouth 12 is curved closer
to the second direction D2 side than the surface 10S.
Since the second bell mouth 14 is formed to have such
an aspect, a water droplet that falls down from the lower
end 16 of the first bell mouth 12 tends to fall down to the
outer peripheral surface 14S of the second bell mouth 14.
[0030] As described above, the outer peripheral sur-
face 14S of the second bell mouth 14 is located in the
lower side V in the vertical direction of the lower end 16
of the first bell mouth 12. Therefore, the water droplet
falling down along an outer peripheral surface 12S and
the inner peripheral surface 12T of the first bell mouth 12
falls down from the lower end 16 of the first bell mouth
12 to the outer peripheral surface 14S of the second bell
mouth 14. The water droplet that fell down onto the outer
peripheral surface 14S falls down along the outer periph-
eral surface 14S. Accordingly, it is possible to prevent or
suppress the water droplet from entering into the inner
peripheral surface 14T (into an air duct) of the second
bell mouth 14 from the lower end 16 of the first bell mouth
12. Therefore, it is possible to prevent or suppress ice
formation (formation of ice pillar) on the air duct of the
second bell mouth 14. Further, it contributes to preven-
tion or suppression of breakage of the fan attached to
the inner peripheral side of the second bell mouth 14
and/or abnormal noise generation.

<Bell mouth>

[0031] Each of the first bell mouth 12 and the second
bell mouth 14 according to the first embodiment can be
obtained by employing one bell mouth 30. For example,

as shown in Fig. 2, the axis A1 of the first bell mouth 12
and the axis A2 of the second bell mouth 14 are set to
be the same, and this is set as an axis Q of the bell mouth
30. Further, the first direction D1 and the second direction
D2 are set to be the same, and this is set as a direction
R in which the bell mouth 30 is opened. In the present
embodiment, the axis Q and the direction R are parallel.
[0032] In one side in the direction R of the bell mouth
30, a first end portion 32 which is most apart from the
axis Q is located on the first surface S1 having the direc-
tion R as a normal line. Further, in one side in the direction
R of the bell mouth 30, a second end portion 34 which is
most apart from the axis Q in a side opposite to the first
end portion 32 around the axis Q is located on the second
surface S2 having the direction R as a normal line. That
is, the first end portion 32 and the second end portion 34
are located in one side in the direction R, and in plan view
along the direction R, the first end portion 32, the axis Q,
and the second end portion 34 are arranged approxi-
mately in the same linear shape. However, the first sur-
face S1 and the second surface S2 are non-identical sur-
faces. Specifically, for example, the first surface S1 is
located closer to the direction R side than the second
surface S2.
[0033] In short, the bell mouth 30 can be obtained by
joining a portion being closer to the lower side V side in
the vertical direction than the axis A1 and including the
axis A1 of the first bell mouth 12 shown in Fig. 1, and a
portion closer to an upper side -V side in the vertical di-
rection than the axis A2 of the second bell mouth 14 while
aligning end portions in the direction R with each other.
[0034] When a plurality of bell mouths 30 each having
the shape as described above are attached in the vertical
direction while satisfying the following condition, it is pos-
sible to prevent or suppress the water droplet from en-
tering into the air duct. That is, the bell mouth 30 is at-
tached such that the first end portion 32 of the bell mouth
30 is located in the upper side -V in the vertical direction,
and the second end portion 34 is located in the lower
side V in the vertical direction, respectively. Further, the
first end portion 32 of one bell mouth 30 is attached so
as to be located closer to the direction R side than the
second end portion 34 of the other bell mouth 30 which
is provided in the upper side -V in the vertical direction
of the one bell mouth 30. Particularly, in the case where
a surface S3 formed by an end portion in a direction -R
side of the one bell mouth 30 is perpendicular the direc-
tion R, an end portion in the direction -R side of the one
bell mouth 30 and the end portion in the direction -R side
of the other bell mouth 30 which is adjacent thereto in
the vertical direction are attached so as to be located on
the same surface S3.
[0035] If a plurality of bell mouths 30 are attached while
satisfying the condition described above, it is possible to
prevent or suppress entering of the water droplet from
the bell mouth 30 provided in an upper stage into the air
duct of the bell mouth 30 provided in a lower stage.
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<Second embodiment>

[0036] Now, as a second embodiment according to the
present invention, a description will be given mainly of
an aspect which includes a water conducting member
conducting the water droplet from the lower end 16 of
the first bell mouth 12 to the outer peripheral surface 14S
of the second bell mouth 14 in the first embodiment, with
reference to the drawings. In the following embodiment,
the structures having the same functions as those of the
above embodiment are denoted by the same reference
numerals, and descriptions thereof will be omitted.
[0037] Fig. 3 is an enlarged view of a substantial part
of an outdoor unit 10A according to the second embod-
iment of the present invention, and shows a region which
corresponds to the region B in Fig. 11 in an enlarged
manner. The outdoor unit 10A of the second embodiment
also has an outer shape formed in the same shape as
the outdoor unit 90 shown in Fig. 9, and is denoted with
reference numeral 10A in Fig. 9. As shown in Fig. 3, the
outdoor unit 10A according to the second embodiment
is provided with two bell mouths 12A and 14A which are
adjacent along the vertical direction, and a water con-
ducting member 22.
[0038] The first bell mouth 12A is opened toward the
first direction D1, and the second bell mouth 14A is
opened toward the second direction D2. An opening end
15A which is an end portion in the first direction D1 side
of the first bell mouth 12A shows a surface 10S in
cross-sectional view. In the second embodiment, an
opening end 17A which is an end portion in the second
direction D2 side of the second bell mouth 14A is also
shows the surface 10S in cross-sectional view. In the
case where the water conducting member 22 is provided,
the opening end 17A does not necessarily show the sur-
face 10S, but may be located closer to the direction -R
side than the surface 10S.
[0039] The water conducting member 22 extends to-
ward a side opposite to the second direction D2 in which
the second bell mouth 14A is opened, by setting a lower
end 16A in the vertical direction of the first bell mouth
12A to a base point. Specifically, the water conducting
member 22 extends from the lower end 16A of the first
bell mouth 12A toward the outer peripheral surface 14S
of the second bell mouth 14A.
[0040] In the second embodiment, there is shown an
aspect in which an end portion 21 in one side of the water
conducting member 22 is attached to the lower end 16A
of the first bell mouth 12A, and an end portion 23 in the
other side of the water conducting member 22 comes
into contact with the outer peripheral surface 14S of the
second bell mouth 14A. However, as long as the outer
peripheral surface 14S of the second bell mouth 14A is
located in the lower side V in the vertical direction of the
end portion 23, the end portion 23 does not necessarily
come into contact with the outer peripheral surface 14S.
[0041] As described above, the water conducting
member 22 extends from the lower end 16A of the first

bell mouth 12A toward the outer peripheral surface of the
second bell mouth 14A. Accordingly, the water droplet
falling down along the outer peripheral surface 12S and
the inner peripheral surface 12T of the first bell mouth
12A falls down from the lower end of the first bell mouth
12A to the outer peripheral surface 14S of the second
bell mouth 14A via the water conducting member 22.
Therefore, it is possible to prevent or suppress entering
of the water droplet from the lower end 16A of the first
bell mouth 12A to the inner peripheral surface 14T of the
second bell mouth 14.

<Third embodiment>

[0042] Now, as a third embodiment according to the
present invention, a description will be given mainly of
an aspect which includes the water conducting member
other than the water conducting member 22 shown in the
second embodiment, with reference to the drawings.
[0043] Fig. 4 is an enlarged view of a substantial part
of an outdoor unit 10B according to the third embodiment
of the present invention, and shows a region which cor-
responds to the region B in Fig. 11. The outdoor unit 10B
of the third embodiment also has, as to an outer shape,
the same shape as the outdoor unit 90 shown in Fig. 9,
and is denoted with reference numeral 10B in Fig. 9. As
shown in Fig. 4, the outdoor unit 10B according to the
third embodiment is provided with two bell mouths 12A
and 14A, and a water conducting member 24.
[0044] The water conducting member 24 extends to-
ward the first direction D1 in which the first bell mouth
12A is opened in the upper side -V in the vertical direction
of an upper end 18A, by setting the upper end 18A of the
second bell mouth 14A in the lower side V in the vertical
direction of the lower end 16A in the vertical direction of
the first bell mouth 12A to a base point. Specifically, the
water conducting member 24 has one end 25 attached
to the upper end 18A of the second bell mouth 14A, and
extends therefrom toward a direction having a compo-
nent in the first direction D1, and a component in the
upper side -V in the vertical direction. The other end 27
opposite to the one end 25 of the water conducting mem-
ber 24 is located closer to the first direction D1 side than
the lower side V in the vertical direction of the lower end
16A of the first bell mouth 12A. That is, in the third em-
bodiment, the opening end 17A does not necessarily
show the surface 10S, but the opening end 17A may be
located closer to the direction -R side than the surface
10S as long as the other end 27 protrudes to the first
direction D1 side than the lower end 16A.
[0045] Accordingly, the water conducting member 24
is located in the lower side V in the vertical direction of
the lower end 16A of the first bell mouth 12A. Therefore,
the water droplet falling down along the outer peripheral
surface 12S and the inner peripheral surface 12T of the
first bell mouth 12A falls down onto the water conducting
member 24. The water droplet that fell down onto the
water conducting member 24 falls down to the outer pe-
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ripheral surface 14S of the second bell mouth 14A via
the water conducting member 24.
[0046] Except for the one end 25 attached to the upper
end 18A of the second bell mouth 14A, the water con-
ducting member 24 is located closer to the first direction
D1 (or the second direction D2) side than the respective
opening ends 15A and 17A of the two bell mouths 12A
and 14A. Therefore, even if an air gap along the vertical
direction between the plurality of bell mouths in the ex-
isting outdoor unit is small, it is possible to easily attach
the water conducting member 24, and it is possible to
prevent or suppress entering of the water droplet into the
air duct of the bell mouth attached to the lower stage.

<Modification>

[0047] The description has been given above of the
preferable embodiments of the present invention, how-
ever, the present invention is not limited thereto. The first
to third embodiments may be appropriately combined or
may be further combined with a first modification or the
like described below.

<First modification>

[0048] For example, as shown in Fig. 5, a second bell
mouth 14B adjacent to the lower side V in the vertical
direction of the first bell mouth 12A may show the follow-
ing shape. That is, in the lower side -V in the vertical
direction of the lower end 16A in the vertical direction of
the first bell mouth 12A, an opening end 17B which is an
end portion in the second direction D2 side of the second
bell mouth 14B shows approximately the surface 10S in
cross-sectional view. Further, an upper end 18B of the
second bell mouth 14B in the lower side V in the vertical
direction of the lower end 16A of the first bell mouth 12A
protrudes closer to the second direction D2 side than the
surface 10S, and extends toward the upper side -V in the
vertical direction. That is, the second bell mouth 14B may
show a shape obtained by integrating the water conduct-
ing member 24 with the second bell mouth 14B shown
in Fig. 4 of the third embodiment.

<Second modification>

[0049] Further, for example, as shown in Fig. 6, the
first bell mouth 12 shown in Fig. 1 of the first embodiment
may be combined with the second bell mouth 14A shown
in Fig. 3 of the second embodiment.

<Third modification>

[0050] Further, a water conducting member 22A de-
scribed below may be employed in place of the water
conducting member 22 (refer to Fig. 3) shown in the sec-
ond embodiment. Fig. 7 is a plan view of a substantial
part of an outdoor unit 10C according to a third modifi-
cation of the present invention, and is a plan view at the

time of viewing the first bell mouth 12A and the second
bell mouth 14A from the side of the opening ends 15A
and 17A along the first direction D1 (and the second di-
rection D2) toward the connection portions 13a and 13b.
Note that fans which are respectively attached to the first
bell mouth 12A and the second bell mouth 14A are not
illustrated. Further, Fig. 8 is an enlarged view of a rec-
tangular region C shown by a broken line in Fig. 7.
[0051] As shown in Fig. 8, it is possible to employ an
aspect in which the water conducting member 22A ex-
tends in a direction (a direction parallel to the paper sur-
face of the drawing) W having a component of a direction
perpendicular to both the component in the lower side V
in the vertical direction and the component in the first
direction D1 (or the second direction D2), in addition to
both the components. As shown in Fig. 12, in the case
where the upper bell mouth 92 and the lower bell mouth
94 are adjacently provided in the vertical direction, at-
taching the water conducting member 22 between the
two bell mouths 12A and 14A as in the second embodi-
ment may be difficult. Accordingly, the water conducting
member 22A may be structured to extend toward the
outer peripheral surface 14S at positions other than the
position which corresponds in plan view to the position
of the upper end 18A of the second bell mouth 14A, while
setting the lower end 16A of the first bell mouth 12A pro-
vided in the upper stage to a base point. With the water
conducting member 22A described above, it is possible
to prevent or suppress the breakage and/or the abnormal
noise generation of the fan which is attached to the inner
peripheral side of the second bell mouth 14A provided in
the lower stage, by retrofitting the water conducting mem-
ber 22A to the existing outdoor unit.
[0052] In the first to third embodiments and the first to
third modifications, the description is given of the aspect
in which the first bell mouth 12 or 12A and the second
bell mouth 14, 14A, or 14B are both opened toward the
direction (the first direction D1 or the second direction
D2) perpendicular to the vertical direction. However, the
direction in which the bell mouths 12, 12A, 14, 14A, and
14B are opened is not necessarily perpendicular to the
vertical direction.
[0053] That is, there may be provided a first bell mouth
which is opened toward the first direction D1 perpendic-
ular to the vertical direction, or a third direction having
the component in the first direction D1 and the component
of the lower side V in the vertical direction, and a second
bell mouth which is adjacent to the lower side V in the
vertical direction than the first bell mouth and is opened
toward the second direction D2 perpendicular to the ver-
tical direction, or a fourth direction having the component
in the second direction D2 and the component of the low-
er side V in the vertical direction, and a lower end in the
vertical direction of the first bell mouth, and an outer pe-
ripheral surface of the second bell mouth in the lower
side V in the vertical direction of the lower end may to-
gether cooperate to show a water conducting path con-
ducting the liquid to the vertically lower side.
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[0054] Further, in the first to third embodiments and
the first to third modifications, the description has been
given of the aspect in which the upper end 18, 18A, or
18B of the second bell mouth 14, 14A, or 14B in the lower
side V in the vertical direction of the lower end 16 or 16A
in the vertical direction of the first bell mouth 12 or 12A
is equal to the upper end in the vertical direction of the
second bell mouth 14, 14A, or 14B itself. However, the
upper end 18, 18A, or 18B is not necessarily the upper
end in the vertical direction of the second bell mouth 14,
14A, or 14B itself. In other words, the lower end 16 or
16A in the vertical direction of the first bell mouth 12 or
12A is not necessarily located in the upper side -V in the
vertical direction of the upper end in the vertical direction
of the second bell mouth 14, 14A, or 14B itself.
[0055] Further, in the first to third embodiments and
the first to third modifications, the drawings show the as-
pect in which the magnitude in plan view along the first
direction D1 of the first bell mouth 12 or 12A and the
magnitude in plan view along the second direction D2 of
the second bell mouth 14, 14A, or 14B are approximately
equal with each other. However, the first bell mouth and
the second bell mouth do not necessarily have the ap-
proximately equal magnitude with each other.
[0056] While the invention has been shown and de-
scribed in detail, the foregoing description is in all aspects
illustrative and not restrictive. It is therefore understood
that numerous modifications not illustrated herein can be
devised without departing from the scope of the inven-
tion.

Description of Reference Numerals

[0057]

10, 10A, 10B outdoor unit

12, 12A first bell mouth

14, 14A, 14B second bell mouth

14S outer peripheral surface

16, 16A lower end of first bell mouth

18, 18A, 18B upper end of second bell mouth

22, 24 water conducting member

30 bell mouth

32 first end portion

34 second end portion

S1 first surface

S2 second surface

Claims

1. An outdoor unit (10, 10A, 10B) of an air conditioner
comprising:

a first bell mouth (12, 12A); and
a second bell mouth (14, 14A, 14B) which is ad-
jacent to a lower side (V) in a vertical direction
than said first bell mouth, wherein
a lower end (16, 16) in the vertical direction of
said first bell mouth, and an outer peripheral sur-
face (14S) of said second bell mouth in the lower
side in said vertical direction of said lower end
together cooperate to show a water conducting
path which conducts a liquid to the lower side in
said vertical direction.

2. The outdoor unit (10, 10A, 10B) of the air conditioner
according to claim 1, wherein said lower end (16,
16A) of said first bell mouth is located opposite to a
direction in which said second bell mouth is opened,
compared to an upper end (18, 18A, 18B) of said
second bell mouth in the lower side (V) in said vertical
direction of said lower end.

3. The outdoor unit (10A) of the air conditioner accord-
ing to claim 1, further comprising a water conducting
member (22) which extends toward a side opposite
to a direction in which said second bell mouth is
opened, compared to an upper end (18A) of said
second bell mouth (14A) in the lower side (V) in said
vertical direction of said lower end, while setting said
lower end (16A) of said first bell mouth (12A) to a
base point.

4. The outdoor unit (10B) of the air conditioner accord-
ing to claim 1, further comprising a water conducting
member (24) which extends toward a direction in
which said first bell mouth is opened, compared to
said lower end of said first bell mouth in an upper
side (-V) in the vertical direction of said upper end,
while setting an upper end (18A) of said second bell
mouth in the lower side (V) in said vertical direction
of said lower end (16A) of said first bell mouth (12A)
to a base point.

5. A bell mouth (30) which is open to one side in a direc-
tion parallel to an axis (Q) around said axis, wherein
a first end portion (32) which is most apart from said
axis in said one side is located on a first surface (S1)
in which a direction parallel to said axis is set to a nor-
mal line, and
a second end portion (34) which is most apart from
said axis in said one side opposite to said first end
portion around said axis is located on a second surface
(S2) which is different from said first surface while set-
ting the direction parallel to said axis to a normal line.
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