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the bellmouth (20) is displaced upon being subjected to
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Description
Technical Field

[0001] The present invention relates to a blower and
particularly, to a blower which is provided with a bell-
mouth made of resin.

Background Art

[0002] An air conditioner has an indoor unit which per-
forms heat exchange with indoor air, and an outdoor unit
which dissipates heat to the outside air or absorbs heat
from the outside air and is provided with a blower. The
blower is provided with a fan, and a bellmouth for sur-
rounding the fan and blowing air. The bellmouth is in-
stalled with a constant clearance provided between itself
and the fan. The smaller the clearance, the higher the
blowing effect of the bellmouth becomes, and therefore,
in general, the clearance is set to be small.

[0003] A projection opening (hereinafter referred to as
a mouth) configuring the bellmouth is provided to corre-
spond to the number of fans. For example, in an outdoor
unit of PTL 1, two mouths are provided with a distance
provided therebetween with respect to two fans arranged
side by side in a vertical direction.

[0004] In a blower, a bellmouth made of metal or a
bellmouth made of resin is used.

[0005] A bellmouth made of metal has high rigidity, and
therefore, a concern that the bellmouth may be deformed
by an external force such as a snow load or a wind load
is low. However, there is a restriction in processing, and
therefore, the degree of freedom of a shape is low.
[0006] On the other hand, a bellmouth made of resin
can be formed by, for example, injection molding, and
therefore, the degree of freedom of a shape becomes
higher. However, rigidity is low, compared to a bellmouth
made of metal, and therefore, there is a concern that the
bellmouth may be bent and deformed by an external
force.

Citation List
Patent Literature

[0007] [PTL 1]Japanese Unexamined Patent Applica-
tion Publication No. 2011-231985

Summary of Invention
Technical Problem

[0008] A bellmouth made of resin, in which two mouths
are arranged side by side and integrally formed, is fixed
by fixing members at both right and left ends. If an exter-
nal force is applied to the bellmouth, in a central portion,
there is no support for an external force, and therefore,
there is a concern that the central portion of the bellmouth
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may be bent and dented. If the central portion of the bell-
mouth is dented, the mouths are displaced toward the
center side, and therefore, a clearance (a first clearance)
in an array direction of the mouths becomes greater and
a clearance (a second clearance) in a direction perpen-
dicular to the array direction becomes smaller. If the first
clearance becomes greater, the blowing performance of
the bellmouth is lowered, and thus the performance of
an outdoor unit is lowered. On the other hand, if the sec-
ond clearance becomes smaller, the fans and the bell-
mouth may interfere with each other, and thus there is a
concern that breakage of the fans and/or the bellmouth
may occur.

[0009] The present invention has been made based
on such a problem and has an object to provide a blower
in which when a bellmouth made of resin, in which two
mouths are arranged side by side, is subjected to an ex-
ternal force, the displacement of the mouths is sup-
pressed.

Solution to Problem

[0010] Under such an object, according to an aspect
of the present invention, there is provided a blower in-
cluding: a first fan; a second fan which is provided in
parallel to the first fan; and a bellmouth which has a first
mouth surrounding the first fan, and a second mouth sur-
rounding the second fan, and is made of a resin material,
wherein if the bellmouth is displaced by being subjected
to an external force, a portion of the first mouth and a
portion of the second mouth come into contact with each
other.

[0011] A portion of the first mouth and a portion of the
second mouth face each other, and when the bellmouth
is displaced, these sites come into contact with each oth-
er, whereby forces which are applied to the sites can
cancel each other out. In this way, it is possible to sup-
press the displacement of the first mouth and the second
mouth. Then, the clearances (the first clearance and the
second clearance described above) between the first fan
and the first mouth and between the second fan and the
second mouth can be maintained, and therefore, a de-
crease in the performance of the blower or breakage of
the bellmouth and/or the fans can be prevented.

[0012] Inthebloweraccording to the presentinvention,
it is preferable that the first mouth has a first flat portion,
and the second mouth has a second flat portion, and if
the bellmouth is displaced by being subjected to an ex-
ternal force, the first flat portion and the second flat por-
tion come into contact with each other.

[0013] Inthis way, forces which are applied to the sites
(the first flat portion and the second flat portion) which
are in contact with each other can cancel each other out
without causing a local force.

[0014] Further, according to another aspect of the
present invention, there is provided a blower including:
a first fan; a second fan which is provided in parallel to
the first fan; and a bellmouth which has a first mouth
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surrounding the first fan, and a second mouth surround-
ing the second fan, and is made of a resin material,
wherein the first mouth and the second mouth are inte-
grally formed.

[0015] The first mouth and the second mouth are inte-
grally formed, whereby forces which are applied to an
integrated site (a connection portion) can cancel each
other out. For this reason, the clearances (the first clear-
ance and the second clearance described above) be-
tween the first fan and the first mouth and between the
second fan and the second mouth are maintained, and
therefore, a decrease in the performance of the blower
or breakage of the bellmouth and/or the fans can be pre-
vented.

[0016] Inthe bloweraccordingtothe presentinvention,
it is preferable that at least one of the first mouth and the
second mouth has a rib formed therein in a circumferen-
tial direction.

[0017] By forming the rib at the mouth, it is possible to
improve the rigidity of the mouth, and therefore, the de-
formation of the entire mouth can be suppressed. Advan-
tageous Effects of Invention

[0018] According to the present invention, if the bell-
mouth made of resin is displaced by being subjected to
an external force, a portion of the first mouth and a portion
of the second mouth come into contact with each other,
and therefore, it is possible to suppress the displacement
of each mouth. Further, the first mouth and the second
mouth are integrally formed, whereby the displacement
of each mouth can be suppressed.

[0019] For this reason, the initial clearance between
the bellmouth and the fan can be maintained, and thus
adecrease in the performance of the blower, or breakage
of the bellmouth and/or fans which can be caused by
contact between the bellmouth and the fans can be avoid-
ed.

Brief Description of Drawings
[0020]

Fig. 1 is a schematic front view showing an outdoor
unit of an air conditioner according to this embodi-
ment.

Fig. 2(a) is a plan view showing a bellmouth accord-
ing to a firstembodiment, and Fig. 2(b) is a front view
of the bellmouth shown in Fig. 2(a).

Fig. 3(a) is a plan view showing the bellmouth when
it has been subjected to an external force, and Fig.
3(b) is afrontview of the bellmouth shownin Fig. 3(a).
Fig. 4(a) is a plan view showing a bellmouth accord-
ing to a second embodiment, and Fig. 4(b) is a front
view of the bellmouth shown in Fig. 4(a).

Fig. 5(a) is a plan view showing a bellmouth accord-
ing to a modification example, and Fig. 5(b) is a front
view of the bellmouth shown in Fig. 5(a).
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Description of Embodiments

[0021] Hereinafter, embodiments of the presentinven-
tion will be described with reference to the accompanying
drawings.

[First Embodiment]

[0022] As shown in Fig. 1, an outdoor unit 1 of an air
conditioner according to an embodiment of the present
invention is provided with a housing 10 having an intake
port 12 formed in a front face 10a, a heat exchanger 15
which is provided in the interior of the housing 10, and a
blower 16 which discharges air which has passed
through the heat exchanger 15.

[0023] The blower 16 is provided with a fan part 17 and
a bellmouth 20. The fan part 17 has a first fan 17a, and
a second fan 17b which is provided in parallel to the first
fan 17a.

[0024] The presentinvention has features in the struc-
ture of the bellmouth 20.

[0025] The bellmouth 20 is provided so as to cover a
top face 10b of the housing 10 of the outdoor unit 1. The
bellmouth 20 is made of a resin material and formed by,
for example, injection molding.

[0026] Thebellmouth20is provided with abase portion
23, a first mouth 21, and a second mouth 22, as shown
in Figs. 2(a) and 2(b). Hereinafter, there are cases where
the first mouth 21 and the second mouth 22 are referred
to simply as mouths 21 and 22.

[0027] The base portion 23 has a rectangular shape
and is fixed to the housing 10 by fixing members.
[0028] The first mouth 21 and the second mouth 22
are formed so as to stand from the base portion 23 (Fig.
2(b)) and are arranged side by side with a gap G there-
between in a width direction X (Fig. 2(a)).

[0029] The first mouth 21 has a tubular shape and is
provided so as to surround the first fan 17a. The first
mouth 21 is provided with a clearance H provided be-
tween itself and the first fan 17a.

[0030] A flat portion (a first flat portion) 24 is formed at
a portion of a side wall of the first mouth 21. The flat
portion 24 has a rectangular cross section and a flat sur-
face is formed therein in a vertical direction Y. The cross
section of the first mouth 21 has an arc shape with the
exception of the flat portion 24.

[0031] The second mouth 22 has a shape axisymmet-
ric to the first mouth 21 with a reference line C as the axis
of symmetry and is provided so as to surround the second
fan 17b.

[0032] Further, the second mouth 22 has a flat portion
(a second flat portion) 26 formed at a site facing the flat
portion 24 of the first mouth 21. Further, the second
mouth 22 is provided with a clearance H provided be-
tween itself and the second fan 17b.

[0033] The gap G is set such that the flat portion 24
and the flat portion 26 come into contact with each other
when the first mouth 21 and the second mouth 22 are
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displaced by being subjected to an external force. For
this reason, when the maximum displacement amounts
in a direction in which the first mouth 21 and the second
mouth 22 approach each other when being subjected to
an external force are respectively set to be L1 and L2,
the gap G necessarily satisfies the relationship of
G<L1+L2.

[0034] Further, in this embodiment, the mouths 21 and
22 are formed of the same resin, and therefore, the gap
G satisfies the relationship of G<2XL1 or G<2xL2.

[Operation and Effects]

[0035] Hereinafter, the operation and effects of the
bellmouth 20 according to this embodiment will be de-
scribed.

[0036] If the first mouth 21 is subjected to an external
force, the flat portion 24 is displaced in a direction coming
close to the second mouth 22. On the other hand, if the
second mouth 22 is subjected to an external force, the
flat portion 26 is displaced in a direction coming close to
the first mouth 21.

[0037] If the flat portions 24 and 26 are displaced from
each other, the flat portion 24 comes into contact with
the flat portion 26 at a predetermined position, as shown
in Figs. 3 (a) and 3(b). If the flat portions 24 and 26 come
into contact with each other, the flat portion 24 receives
aforce in the opposite direction to the force when the flat
portion 24 itself attempts to be displaced, from the flat
portion 26. On the other hand, the flat portion 26 receives
aforce in the opposite direction to the force when the flat
portion 26 itself attempts to be displaced, from the flat
portion 24.

[0038] Then, the forces which are applied to the flat
portions 24 and 26 cancel each other out, whereby the
mouths 21 and 22 are not displaced. Further, the flat
portions 24 and 26 come into contact with each other at
planes, and therefore, it is possible to avoid a local force
being applied.

[0039] For this reason, the clearance H between the
first fan 17a and the first mouth 21 and the clearance H
between the second fan 17b and the second mouth 22
are substantially maintained. If the clearances H are
maintained, a decrease in the performance of the blower
16, or breakage of the bellmouth 20 and/or the fans 17a
and 17b due to contact between the bellmouth 20 and
the fans 17a and 17b can be prevented.

[0040] Further, in the related art, a bellmouth made of
resin is mainly used in a blower having a one-fan spec-
ification in which a fan is one, because there is a concern
that the bellmouth made of resin may be displaced if it is
subjected to an external force. However, the bellmouth
20 made of resin according to this embodiment can be
used in a blower having a two-fan specification in which
two fans are provided, because even if the two mouths
21 and 22 are provided therein, displacement of them
due to an external force can be suppressed.

[0041] Further, the bellmouth 20 of this embodiment is
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made of a resin material, and therefore, the bellmouth
20 can be formed by injection molding. For this reason,
compared to a bellmouth made of metal, it is possible to
freely change the heights of the mouths 21 and 22. By
increasing the heights of the mouths 21 and 22, it is pos-
sible to improve the effect of blowing air which is dis-
charged.

[Second Embodiment]

[0042] In the first embodiment, the bellmouth 20 in
which the mouths 21 and 22 are provided with the gap
G provided therebetween has been described. In this em-
bodiment, a bellmouth 50 in which a first mouth 51 and
a second mouth 52 are integrally formed is described. In
addition, the same portions as those in the first embod-
iment are denoted by the same reference numerals and
description thereof is omitted.

[0043] The first mouth 51 and the second mouth 52
are integrally formed so as to stand from the base portion
23 and are arranged side by side in the width direction
X, as shown in Figs. 4(a) and 4(b).

[0044] The first mouth 51 has a tubular shape and is
provided so as to surround the first fan 17a.

[0045] Thefirstmouth 51 is provided with the clearance
H provided between itself and the first fan 17a.

[0046] The second mouth 52 has a shape axisymmet-
ric to the first mouth 51 with the reference line C as the
axis of symmetry and is provided so as to surround the
second fan 17b. The second mouth 52 is provided with
the clearance H provided between itself and the second
fan 17b.

[0047] In addition, a site at which the first mouth 51
and the second mouth 52 are integrated is, for conven-
ience, referred to as a connection portion.

[Operation and Effects]

[0048] The first mouth 51 and the second mouth 52
according to this embodiment are formed in an integrated
fashion.

[0049] If the first mouth 51 is subjected to an external
force, a force (F1) is applied from the first mouth 51 side
to the connection portion. Similarly, if the second mouth
52 is subjected to an external force, a force (F2) is applied
from the second mouth 52 side to the connection portion.
[0050] TheforceF1andtheforce F2areintheopposite
directions, and therefore, the forces which are applied to
the connection portion cancel each other out. For this
reason, the displacement of the mouths 51 and 52 is
suppressed.

[0051] If the displacement of the mouths 51 and 52 is
suppressed, the set clearances H can be maintained.
For this reason, a decrease in the performance of the
blower 16, or breakage of the bellmouth 50 and/or the
fans 17a and 17b due to contact between the mouths 51
and 52 and the fans 17a and 17b can be prevented.
[0052] Further, the bellmouth 50 according to this em-
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bodiment can also be applied to the blower 16 having a
two-fan specification, similar to the firstembodiment. Fur-
ther, the bellmouth 50 is formed by injection molding,
whereby it is possible to adjust the heights of the mouths
51 and 52, and therefore, it is possible to improve the
effect of blowing air which is discharged.

[Modification Example]

[0053] In the above embodiments, the bellmouth 20
(50) in which the displacement of the mouths 21 and 22
(51 and 52) can be suppressed have been described. In
a modification example, means for further suppressing
the displacement of the mouths will be hereinafter de-
scribed by taking the bellmouth 50 described in the sec-
ond embodiment as an example.

[0054] As shown in Figs. 5(a) and 5(b), ribs 31 and 32
are respectively provided in circumferential directions of
the outer peripheral walls of the mouths 51 and 52. The
ribs 31 and 32 are made of a resin materials and formed
integrally with the mouths 51 and 52.

[Operation and Effects]

[0055] Therigidity ofthe mouths 51 and 52isincreased
by providing the ribs 31 and 32, and therefore, itbecomes
difficult for the entirety of the mouths 51 and 52 to be
displaced with respect to an external force. Then, the
entirety of the mouths 51 and 52 can maintain the original
shape, and therefore, it is possible to maintain the blow-
ing effect of the bellmouth 50.

[0056] In addition, the rib is not limited to a case of
being provided at both the mouths 51 and 52 and may
be provided at either of them.

[0057] Further, the ribs can also be provided at the
mouths 21 and 22 of the first embodiment and can exhibit
the same effects as the above-described effects.
[0058] The embodiments have been described above.
However, in addition to these, as long as it does not de-
part from the gist of the present invention, it is possible
to select the configurations mentioned in the above em-
bodiments or appropriately change them to other config-
urations.

[0059] For example, in the first embodiment, the
mouths 21 and 22 having the flat portions 24 and 26 have
been described. However, even in a bellmouth without
the flat portions 24 and 26, the outer peripheral wall of
the first mouth 21 and the outer peripheral wall of the
second mouth 22 come into contact with each other,
thereby suppressing displacement from each other, and
therefore, a decrease in the performance of the blower
16 or breakage of the bellmouth and/or the fans can be
prevented.

[0060] Further, in the modification example, the ribs 31
and 32 are provided at the outer peripheral walls of the
mouths. However, the ribs 31 and 32 can also be provid-
ed at the inner peripheral walls. Even in a case where
the ribs 31 and 32 are provided at the inner peripheral
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walls, it is possible to improve the rigidity of the mouths.
Reference Signs List

[0061]

1: outdoor unit
10: housing
10a: front face
10b:  top face

12: intake port
15: heat exchanger
16: blower

17: fan part
17a: first fan
17b:  second fan

20: bellmouth

21: first mouth

22: second mouth

23: base portion

24: flat portion (first flat portion)

26: flat portion (second flat portion)
31, 32:rib

50: bellmouth

51: first mouth

52: second mouth

C: reference line

G: gap

H: clearance

X: width direction

Y: vertical direction

Claims
1. A blower comprising:

a first fan;

a second fan which is provided in parallel to the
first fan; and

a bellmouth which has a first mouth surrounding
the first fan, and a second mouth surrounding
the second fan, and is made of a resin material,
wherein if the bellmouth is displaced by being
subjected to an external force, a portion of the
first mouth and a portion of the second mouth
come into contact with each other.

2. The blower according to Claim 1, wherein the first
mouth has a first flat portion, and the second mouth
has a second flat portion, and
if the bellmouth is displaced by being subjected to
an external force, the first flat portion and the second
flat portion come into contact with each other.

3. A blower comprising:
a first fan;

a second fan which is provided in parallel to the
first fan; and
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a bellmouth which has a first mouth surrounding 5. Anoutdoor unit of an air conditioner comprising: the
the first fan, and a second mouth surrounding blower according to any one of Claims 1 to 4.

the second fan, and is made of a resin material,

wherein the first mouth and the second mouth

are integrally formed. 5

4. The blower according to any one of Claims 1 to 3,
wherein atleast one of the first mouth and the second
mouth has a rib formed therein in a circumferential
direction. 10

5. Anoutdoor unit of an air conditioner comprising: the
blower according to any one of Claims 1 to 4.

15
Amended claims under Art. 19.1 PCT
1. A blower comprising:
a first fan; 20

a second fan which is provided in parallel to the
first fan; and
a bellmouth which has a first mouth surrounding
the first fan, and a second mouth surrounding
the second fan, and is made of a resin material, 25
wherein if the bellmouth is displaced by being
subjected to an external force, a portion of the
first mouth and a portion of the second mouth
come into contact with each other.
30
2. The blower according to Claim 1, wherein the first
mouth has a first flat portion, and the second mouth
has a second flat portion, and
if the bellmouth is displaced by being subjected to
an external force, the first flat portion and the second 35
flat portion come into contact with each other.

3. A blower comprising:

a first fan; 40
a second fan which is provided in parallel to the

first fan; and

a bellmouth which has a first mouth surrounding

the first fan, and a second mouth surrounding

the second fan, and is made of a resin material, 45
wherein the first mouth and the second mouth

are integrally formed so as to stand from a base
portion and share a connection portion which
connects the first mouth and the second mouth

to each other, and protrusion heights of the con- 50
nection portion, the first mouth, and the second
mouth are approximately the same.

4. The blower according to any one of Claims 1 to 3,
wherein atleast one of the first mouth and the second 55
mouth has a rib formed therein in a circumferential
direction.



EP 3 034 888 A1

FIG. 1

Ta 1y~ 20

] 1
21\ E ) {,:1 E 3 \1 B E —~—929
TR L T T VL R

L
19---  resszzrooooizzzass FesIIIIITooIIIEen .
Mo ¢ LT § t Tl R

™10

Y

12— | L1

T—10a




EP 3 034 888 A1

TP
S

A

\_ T =
v



EP 3 034 888 A1

FIG. 3
(a)
(b)
Y- ARG T 22
| i 23
1 // { 1
24 26
X



EP 3 034 888 A1

FIG. 4
c 50
@ 1 H L/ A
A ! Y25k
’s\ E / \\ ™\ 23
f | )
{ f /
‘
D / AN /
Ny A L Xz
X

l ; :ii | I/__23

10



EP 3 034 888 A1

FIG. 5

50
(2) 51 17a / 17b 52 32
| ) )

™~23

-t} / o~
X
(b) 'jo
51 52
LTS 3
- Lo—23

1"



10

15

20

25

30

35

40

45

50

55

EP 3 034

INTERNATIONAL SEARCH REPORT

888 A1

International application No.
PCT/JP2014/003196

A.  CLASSIFICATION OF SUBJECT MATTER
F04D29/54(2006.01) 1,

F04D25/08(2006.01)1i, F04D25/16(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

F04D29/54, F04D25/08, F04D25/16,

Minimum documentation searched (classification system followed by classification symbols)
F24F1/00,

F24F5/00

1922-199%6
1971-2014

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2014
1994-2014

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 54-128148 A (Tokyo Shibaura Electric Co., 1,3
Y Ltd.), 4,5
A 04 October 1979 (04.10.1979), 2

page 2, upper left column, line 6 to lower

right column, line 18; fig. 1 to 4

(Family: none)
X JP 7-305868 A (Mitsubishi Heavy Industries, 1,3
Y Ltd.), 4,5

21 November 1995 (21.11.1995),

paragraphs [0012] to [0018]; fig. 1 to 3

(Family: none)

Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered to
be of particular relevance

“E”  earlier application or patent but published on or after the international filing
date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the
priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search
12 August, 2014 (12.08.14)

Date of mailing of the international search report
16 September, 2014 (16.09.14)

Name and mailing address of the ISA/
Japanese Patent Office

| Facsimile No

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)

12




10

15

20

25

30

35

40

45

50

55

EP 3 034 888 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2014/003196

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

24 April 2008 (24.04.2008),
entire text; all drawings
& GB 2442979 A

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y Microfilm of the specification and drawings 4,5
annexed to the request of Japanese Utility
Model Application No. 46315/1980 (Laid-open
No. 147398/1981)
(Tokyo Shibaura Electric Co., Ltd.),
06 November 1981 (06.11.1981),
page 5, lines 15 to 17; fig. 2
(Family: none)
A JP 2009-195045 A (Denso Corp.), 1-5
27 Rugust 2009 (27.08.2009),
paragraph [0018]; fig. 1, 2
(Family: none)
A JP 2001-153400 A (Hitachi, Ltd.), 1-5
08 June 2001 (08.06.2001),
fig. 7
(Family: none)
A WO 2008/047162 A1 (FARMER CONTROLS PLC), 1-5

Form PCT/ISA/210 (continuation of second sheet) (July 2009)

13




EP 3 034 888 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« JP 2011231985 A [0007]

14



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

