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Description
TECHNICAL FIELD

[0001] The present invention relates to an indoor unit
and an air conditioning apparatus including the same.

BACKGROUND ART

[0002] Some air conditioning apparatuses include, as
an indoor unit placed in a room, a ceiling-embedded type
indoor unit which is embedded in the ceiling. PTL 1 is a
patent literature example disclosing an air conditioning
apparatus including this type of indoor unit.

[0003] Inanindoorunit,acasing contains a bell mouth,
a fan, a fan motor, a heat exchanger, a drain pan and
the like. A panel is disposed to cover the bell mouth, the
fan and the like contained in the casing. The panel in-
cludes an intake grill to take in indoor air, and an outlet
to feed air into a room. A filter is attached to the intake
grill. The filter is disposed to face the bell mouth.
[0004] The air taken in through the intake grill is direct-
ed to the fan by the bell mouth having an opening. The
air directed to the fan is fed toward the surroundings of
the fan and flows through the heat exchanger. As the air
flows through the heat exchanger, heat exchange takes
place between refrigerant and the air flowing through the
heat exchanger. The heat exchanged air is fed into the
room through the outlet of the panel. The interior of the
room is cooled or heated in this manner.

CITATION LIST
PATENT LITERATURE

[0005] PTL 1: Japanese Patent Laying-Open No.
2013-108684

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0006] In an air conditioning apparatus, if a bell mouth
and a filter are relatively close to each other, a flow of air
passing through the filter will be concentrated near the
center of the bell mouth, resulting in increase in airflow
resistance. The increase in airflow resistance causes in-
crease in noise. It also causes increase in power con-
sumption of a fan motor. There is thus a need for further
reduction in airflow resistance in an indoor unit.

[0007] The presentinvention was made as part of such
development. One object of the present invention is to
provide anindoorunitin which airflow resistance is further
reduced, and another object of the present invention is
to provide an air conditioning apparatus including such
an indoor unit.
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MEANS FOR SOLVING THE PROBLEM

[0008] An indoor unit according to the present inven-
tion includes a fan, a bell mouth, a drain pan, a heat
exchanger, a panel, and a filter. The fan has a rotational
shaft, and is configured to suck air and feed the sucked
air toward surroundings. The bell mouth has an opening
that opens toward the fan, and is configured to direct air
to the fan. The drain pan is disposed to surround the bell
mouth. The heat exchanger is placed on the drain pan
to surround the fan. The panel is disposed opposite to
the fan with respect to the bell mouth and the drain pan,
and has an air intake grill. The filter is mounted on the
intake grill at a distance from the bell mouth. The bell
mouth includes a first section, a second section and a
third section. The first section is formed such that the
opening narrows toward the fan. The second section is
disposed around the first section and connected to the
first section. The third section is disposed around the
second section and connected to the second section and
to the drain pan. The second section includes a first flat
portion. The third section includes a second flat portion.
L1<L2 is satisfied, where L1 is a distance in an axial di-
rection of the rotational shaft between the first flat portion
and the second flat portion, and L2 is a distance in the
axial direction between the first flat portion and an open
end of the first section. The first flat portion of the second
section is located between the drain pan and the fan in
the axial direction.

[0009] An air conditioning apparatus according to the
presentinvention is an air conditioning apparatus includ-
ing the indoor unit described above.

ADVANTAGEOUS EFFECTS OF INVENTION

[0010] According to an indoor unit of the present in-
vention, a bell mouth includes a first section, a second
section having a first flat portion, and a third section hav-
ing a second flat portion. L1<L2 is satisfied, where L1 is
a distance in an axial direction of a rotational shaft be-
tween the first flat portion and the second flat portion,
and L2 is a distance in the axial direction between the
first flat portion and an open end of the first section on a
fan side. The first flat portion of the second section is
located between a drain pan and a fan in the axial direc-
tion. Accordingly, a distance between the bell mouth and
afilter is secured, which enables airflow resistance to be
further reduced.

[0011] According to an air conditioning apparatus of
the present invention, airflow resistance can be reduced
by inclusion of the indoor unit described above.

BRIEF DESCRIPTION OF DRAWINGS
[0012]

Fig. 1 shows a refrigerant circuit example of an air
conditioning apparatus including an indoor unit ac-
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cording to each embodiment of the present inven-
tion.

Fig. 2 is a cross-sectional view showing an indoor
unit according to a first embodiment of the present
invention.

Fig. 3 is a perspective view showing a bell mouth in
the first embodiment.

Fig. 4 is a perspective view showing a panel and a
drain pan in the first embodiment.

Fig. 5 is a first perspective view showing a state
where the bell mouth is attached to the drain pan in
the first embodiment.

Fig. 6 is a second perspective view showing the state
where the bell mouth is attached to the drain pan in
the first embodiment.

Fig. 7 is a partial enlarged cross-sectional view for
illustrating the structures of the bell mouth and the
drain pan in the first embodiment.

Fig. 8 is a cross-sectional view showing an indoor
unit according to a comparative example.

Fig. 9 is a cross-sectional view for illustrating advan-
tageous effects of the indoor unit in the first embod-
iment.

Fig. 10 is a cross-sectional view showing an indoor
unit according to a modification in the first embodi-
ment.

Fig. 11 is a cross-sectional view showing an indoor
unit according to a second embodiment of the
present invention.

Fig. 12 is a perspective view showing a panel and a
drain pan in the second embodiment.

Fig. 13 is a cross-sectional view showing an indoor
unit according to a third embodiment of the present
invention.

Fig. 14 is a perspective view for illustrating advanta-
geous effects of the indoor unit in the third embodi-
ment.

Fig. 15 is a perspective view showing a panel and a
drain pan in an indoor unit according to a fourth em-
bodiment of the present invention.

Fig. 16 is a perspective view for illustrating advanta-
geous effects of the indoor unit in the fourth embod-
iment.

Fig. 17 is a cross-sectional view showing an indoor
unit according to a fifth embodiment of the present
invention.

Fig. 18 is a perspective view showing a panel and a
drain pan in the indoor unit in the fifth embodiment.
Fig. 19 is a perspective view for illustrating advanta-
geous effects of the indoor unit in the fifth embodi-
ment.

DESCRIPTION OF EMBODIMENTS

[0013] First, a refrigerant circuit example of an air con-
ditioning apparatus including an indoor unit according to
each embodiment is described. As shown in Fig. 1, an
air conditioning apparatus 1 includes a compressor 3, an
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indoor unit 5, an expansion valve 7, an outdoor heat ex-
changer 9, an outdoor fan 13, and a four-way valve 15.
Compressor 3, indoor unit 5, expansion valve 7, outdoor
heat exchanger 9, and four-way valve 15 are connected
to one another through a refrigerant pipe 17. A heat ex-
changer 41, a fan 35 and the like are disposed in indoor
unit 5. The structure of indoor unit 5 will be described
later in detail.

[0014] Next, a heating operation is described first as
an operation of air conditioning apparatus 1 described
above. By driving compressor 3, high-temperature and
high-pressure gas refrigerant is discharged from com-
pressor 3. The discharged high-temperature and high-
pressure gas refrigerant (single phase) flows into heat
exchanger 41 of outdoor unit 5 through four-way valve
15. In heat exchanger 41, heat exchange takes place
between the gas refrigerant that has flowed therein and
air fed therein by fan 35. The high-temperature and high-
pressure gas refrigerant condenses into high-pressure
liquid refrigerant (single phase). The heat exchanged air
is fed into a room from indoor unit 5, to heat the interior
of the room. The high-pressure liquid refrigerant fed from
heat exchanger 41 is turned into two-phase refrigerant
including low-pressure gas refrigerant and liquid refrig-
erant by expansion valve 7.

[0015] The two-phase refrigerant flows into outdoor
heat exchanger 9. Outdoor heat exchanger 9 functions
as an evaporator. In outdoor heat exchanger 9, heat ex-
change takes place between the two-phase refrigerant
that has flowed therein and air supplied by outdoor fan
13. In the two-phase refrigerant, the liquid refrigerant
evaporates into low-pressure gas refrigerant (single
phase). The low-pressure gas refrigerant fed from out-
door heat exchanger 9 flows into compressor 3 through
four-way valve 15. The low-pressure gas refrigerant that
has flowed into compressor 3 is compressed into high-
temperature and high-pressure gas refrigerant, and dis-
charged from compressor 3 again. This cycle is subse-
quently repeated.

[0016] A cooling operation is described next. By driving
compressor 3, high-temperature and high-pressure gas
refrigerant is discharged from compressor 3. The dis-
charged high-temperature and high-pressure gas refrig-
erant (single phase) flows into outdoor heat exchanger
9 through four-way valve 15. Outdoor heat exchanger 9
functions as a condenser. In outdoor heat exchanger 9,
heat exchange takes place between the refrigerant that
has flowed therein and air supplied by outdoor fan 13.
The high-temperature and high-pressure gas refrigerant
condenses into high-pressure liquid refrigerant (single
phase).

[0017] The high-pressure liquid refrigerant fed from
outdoor heat exchanger 9 is turned into two-phase re-
frigerantincluding low-pressure gas refrigerantand liquid
refrigerant by expansion valve 7. The two-phase refrig-
erant flows into heat exchanger 41 of indoor unit 5. In
heat exchanger 41, heat exchange takes place between
the two-phase refrigerant that has flowed therein and air
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fed into indoor unit 5 by fan 35. In the two-phase refrig-
erant, the liquid refrigerant evaporates into low-pressure
gas refrigerant (single phase). The heat exchanged air
is fed into the room from indoor unit 5, to cool the interior
of the room. The low-pressure gas refrigerant fed from
heat exchanger 41 flows into compressor 3 through four-
way valve 15. The low-pressure gas refrigerant that has
flowed into compressor 3 is compressed into high-tem-
perature and high-pressure gas refrigerant, and dis-
charged from compressor 3 again. This cycle is subse-
quently repeated. Next, indoor unit 5 according to each
embodiment is specifically described.

First Embodiment

[0018] An indoor unit according to a first embodiment
is described. As shown in Fig. 2, in indoor unit 5, a casing
21 contains fan 35, a fan motor 39, a bell mouth 23, a
drain pan 43, and heat exchanger 41. Casing 21 has a
panel 53 including an air intake grill 55 and an air outlet
59.

[0019] Fan 35 has a rotational shaft CA, which is con-
nected to fan motor 39. Fan 35 sucks indoor air into cas-
ing 21 through intake grill 55, and feeds the sucked air
into a room through outlet 59 via heat exchanger 41. Bell
mouth 23 directs air to fan 35. Bell mouth 23 has an open-
ing 24 that opens toward fan 35. As shown in Fig. 3,
opening 24 has a circular shape, for example.

[0020] As shown in Figs. 4 and 5, drain pan 43 is dis-
posed to surround bell mouth 23. Fig. 5 shows a state
as seen from inside the casing. Drain pan 43 is fixed to
casing 21. As shown in Fig. 6, panel 53 includes intake
grill 55 and outlet 59. Intake grill 55 has a rectangular
shape, for example. Panel 53 is removably attached to
casing 21.

[0021] Panel 53 is disposed opposite to fan 35 with
respect to bell mouth 23. A filter 57 is mounted on intake
grill 55 at a distance from bell mouth 23.

[0022] An electrical component box 51 is disposed be-
tween panel 53 and bell mouth 23. Electrical component
box 51 is located in a region surrounded by drain pan 43.
Electrical component box 51 contains a control board
and the like (not shown) for controlling the operation of
indoor unit 5. Fig. 6 shows a state as seen from outside
the casing (inside the room).

[0023] Next, the structures of bell mouth 23 and the
like are described in more detail. As shown in Fig. 7, bell
mouth 23 includes a first section 25, a second section 27
and a third section 29. First section 25 is formed such
that opening 24 narrows toward fan 35. Opening 24 is
formed to have an opening diameter that decreases to-
ward fan 35.

[0024] Second section 27 is disposed around first sec-
tion 25 and connected to first section 25. Second section
27 includes a flat portion 27a as a first flat portion. Flat
portion 27a is located in a direction crossing rotational
shaft CA.

[0025] Third section 29 is disposed around second
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section 27 and connected to second section 27 and to
drain pan 43. Third section 29 includes a flat portion 29a
as a second flat portion. Flat portion 29a is located in the
direction crossing rotational shaft CA.

[0026] Here, adistance in an axial direction of rotation-
al shaft CA between flat portion 27a of second section
27 and flat portion 29a of third section 29 is represented
by L1. A distance in the axial direction of rotational shaft
CA between flat portion 27a of second section 27 and an
open end of firstsection 25 is represented by L2. Distance
L2 is set to be longer than distance L1 (L1<L2).

[0027] An inner circumferential portion 45 of drain pan
43 located on an inner circumferential side has a first
extension 47 extending in the axial direction of rotational
shaft CA, and a second extension 49 extending in the
direction crossing the axial direction of rotational shaft
CA. Third section 29 of bell mouth 23 is connected to
second extension 49. Flat portion 27a of second section
27 of bellmouth 23 is located between second extension
49 of drain pan 43 and fan 35 in the axial direction of
rotational shaft CA. Flat portion 27aiis located above sec-
ond extension 49. Accordingly, a distance LA in the axial
direction of rotational shaft CA between flat portion 27a
of second section 27 of bell mouth 23 and filter 57 is
secured. Indoor unit 5 according to the first embodiment
is configured as described above.

[0028] Inindoor unit5 described above, bell mouth 23
including first section 25, second section 27 and third
section 29 having a desired length relationship is dis-
posed, which enables airflow resistance and the like to
be suppressed. This is described in comparison with an
indoor unit according to a comparative example.

[0029] Forthe indoor unitaccording to the comparative
example, the same members as those of indoor unit 5
according to the first embodiment are denoted by the
same reference characters and description thereof will
not be repeated unless necessary. As shown in Fig. 8,
in indoor unit 5 according to the comparative example, a
bell mouth 123 is disposed for directing air sucked
through intake grill 55 to fan 35.

[0030] Bell mouth 123 includes a portion 123b extend-
ing from a lower end portion of second extension 49 at
inner circumferential portion 45 of drain pan 43 toward
rotational shaft CA, and a portion 123a extending from
that portion 123b toward fan 35 in a curved manner.
[0031] In indoor unit 5 according to the comparative
example, portion 123b connecting portion 123a of bell
mouth 123 to drain pan 43 extends from the lower end
portion of second extension 49 of drain pan 43 toward
rotational shaft CA.

[0032] Thus, portion 123b of bell mouth 123 is close
tofilter 57. A distance LB in the axial direction of rotational
shaft CA between portion 123b and filter 57 is shorter
than distance LA (see Fig. 7) in indoor unit 5 according
to the first embodiment.

[0033] Air that has passed through filter 57 flows into
opening 24 in the bell mouth. At this time, airflow resist-
ance increases if bell mouth 123 (portion 123b) is close
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to filter 57. The increase in airflow resistance causes in-
crease in noise. It also causes increase in power con-
sumption of fan motor 39 that drives fan 35.

[0034] Furthermore, some of the air fed from fan 35
may flow from heat exchanger 41 toward bell mouth 123
(portion 123b) without passing through heat exchanger
41. The air that has flowed toward bell mouth 123 flows
through a gap between bell mouth 123 and fan 35, and
is fed into fan 35 along with air flowing through opening
24 in bell mouth 123.

[0035] This flow of air that is fed into fan 35 again with-
out passing through heat exchanger 41 in the air that was
fed from fan 35 is called a circulating flow. The circulating
flow will cause reduced efficiency of fan 35.

[0036] Incontrasttoindoorunit5 according to the com-
parative example, in indoor unit 5 according to the first
embodiment, bell mouth 23 includes first section 25, sec-
ond section 27 having flat portion 27a, and third section
29 having flat portion 29a. Flat portion 27a of second
section 27 is located above second extension 49 of drain
pan 43.

[0037] Accordingly, distance LA in the axial direction
of rotational shaft CA between flat portion 27a of second
section 27 of bell mouth 23 and filter 57 is secured. By
securing distance LA, velocity distribution of air flowing
into opening 24 in bell mouth 23 is made more uniform
than that in indoor unit 5 according to the comparative
example, which enables the airflow resistance to be re-
duced.

[0038] In addition, as shown in Figs. 7 and 9, a portion
of bell mouth 23 located between second section 27 and
third section 29 in the axial direction of rotational shaft
CA serves as a resistance, to facilitate the flow of air
passing through heat exchanger 41. Accordingly, the cir-
culating flow of air fed into fan 35 again through a gap
between bell mouth 23 and fan 35 can be reduced.
[0039] As a result of these features, noise of indoor
unit 5 can be suppressed, and power consumption of fan
motor 39 can be suppressed.

[0040] In addition, distance L2 in the axial direction of
rotational shaft CA between second section 27 (flat por-
tion 27a) and the end portion of first section 25 on the
fan 35 side is set to be longer than distance L1 in the
axial direction of rotational shaft CA between second sec-
tion 27 (flat portion 27a) and third section 29 (flat portion
29a) (L1<L2).

[0041] Accordingly, separation of air in first section 25
of bell mouth 23 is suppressed, which enables distur-
bance in the flow of air fed to fan 35 to be suppressed,
and velocity distribution of air flowing into opening 24 in
bell mouth 23 is made uniform, which enables airflow
resistance to be reduced. As a result, reduction in noise
and reduction in power consumption of fan motor 39 can
be attained.

[0042] In indoor unit 5 described above, second sec-
tion 27 and the third section of bell mouth 23 may be
smoothly connected in a curved manner.
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(Modification)

[0043] As shown in Fig. 10, a first inclined portion 27b
inclined relative to rotational shaft CA may be provided
at a portion of second section 27 which is located at a
circumferential position as a first circumferential position
corresponding to a corner of intake grill 55 in a circum-
ferential direction of bell mouth 23. By providing first in-
clined portion 27b, air can flow smoothly through bell
mouth 23, which enables a loss associated with the gen-
eration of vortices to be reduced. A first inclination angle
01 of first inclined portion 27b is desirably from 45° to
90°, for example. If first inclination angle 61 is smaller
than 45°, the effect of suppressing the circulating flow of
airisreduced. Firstinclination angle 61 is an angle formed
with the direction crossing the axial direction of rotational
shaft CA.

[0044] In addition, a second inclined portion 27c may
be provided at a portion of second section 27 which is
located at a circumferential position as a second circum-
ferential position other than the circumferential positon
at bell mouth 23 corresponding to the corner of intake
grill 55. Here, a second inclination angle 62 of second
inclined portion 27c is desirably set such that first incli-
nation angle 61 is smaller than second inclination angle
02.

[0045] The velocity of air flowing from the corner of
intake grill 55 toward opening 24 in bell mouth 23 is higher
than the velocity of air flowing from portions other than
the corner toward opening 24 in bell mouth 23. Thus, the
setting of firstinclination angle 61 to be smaller than sec-
ond inclination angle 62 can suppress the separation of
air.

Second Embodiment

[0046] An indoor unit according to a second embodi-
ment is described. The indoor unit according to the sec-
ond embodiment is different in that the second extension
at the inner circumferential portion of the drain pan has
athicknessthat varies betweenits portion where the elec-
trical component box is disposed and its portion where
the electrical component box is not disposed.

[0047] As shown in Fig. 11, in indoor unit 5, electrical
component box 51 is disposed between panel 53 and
bell mouth 23. As shown in Fig. 12, electrical component
box 51 is disposed along one side of rectangular intake
grill 55. In second extension 49 at inner circumferential
portion 45 of drain pan 43, a thickness T1 of a second
extension second section 49b where electrical compo-
nent box 51 is disposed is smaller than a thickness T2
of a second extension second section 49a where elec-
trical component box 51 is not disposed.

[0048] A height position (position in the axial direction
of rotational shaft CA) of the upper end of inner circum-
ferential portion 45 of drain pan 43 is set to a constant
height position throughout the entire circumference of
drain pan 43. As the configuration is otherwise the same
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asthatofindoor unit5 shownin Fig. 2, the same members
are denoted by the same reference characters and de-
scription thereof will not be repeated unless necessary.
[0049] In indoor unit 5 described above, by making
thickness T1 of second extension second section 49b
smaller than thickness T2 of second extension second
section 49a, electrical componentbox 51 can be brought
closer to fan 35, and a gap between electrical component
box 51 and filter 57 can be correspondingly secured.
[0050] Accordingly, the indoor unit described above
produces the following advantageous effects in addition
to the advantageous effects described above. When in-
door air flows from intake grill 55 to opening 24 in bell
mouth 23, the passing of air through filter 57 is facilitated
and airflow resistance of filter 57 is reduced. With the
reduced airflow resistance, circumferential air velocity
distribution in filter 57 becomes uniform in the circumfer-
ential direction.

[0051] In addition, by setting the height position of the
upper end of inner circumferential portion 45 of drain pan
43 to a constant height position throughout the entire
circumference of drain pan 43, the occurrence of distur-
bance in the flow of air fed from fan 35 toward heat ex-
changer41 and circulating in the circumferential direction
can be suppressed.

Third Embodiment

[0052] An indoor unit according to a third embodiment
is described. As shown in Fig. 13, in indoor unit 5, elec-
trical component box 51 is disposed between panel 53
and bell mouth 23. Electrical component box 51 is dis-
posed at a distance L3 from flat portion 27a of second
section 27 of bell mouth 23.

[0053] Electrical component box 51 is in contact with
flat portion 29a of third section 29 of bell mouth 23. Elec-
trical component box 51 is fixed such that flat portion 29a
is sandwiched between electrical component box 51 and
second extension 49 of drain pan 43. As the configuration
is otherwise the same as that of indoor unit 5 shown in
Fig. 2, the same members are denoted by the same ref-
erence characters and description thereof will not be re-
peated unless necessary.

[0054] When electrical component box 51 is disposed
with respect to opening 24 in bell mouth 23 so as to cover
part of opening 24 in a plan view, in indoor unit 5 accord-
ing to the comparative example shown in Fig. 8, for ex-
ample, a region of stagnant air flow (dead water region)
may be generated in a region of electrical component
box 51 on the bell mouth 23 side (downstream of the flow).
[0055] In contrast, indoor unit 5 described above pro-
duces the following advantageous effects in addition to
the advantageous effects described in the first embodi-
ment. Electrical component box 51 is disposed at dis-
tance L3 from flat portion 27a of second section 27 of
bell mouth 23, and a gap is secured between electrical
component box 51 and flat portion 27a of second section
27.
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[0056] Accordingly, as shown in Figs. 13 and 14, when
indoor air flows from intake grill 55 into opening 24 in bell
mouth 23, the air can be passed through the space be-
tween electrical component box 51 and flat portion 27a
of second section 27, which enables the stagnant air flow
to be suppressed (see dotted arrows). With the reduced
dead water region, distribution of air flowing into fan 35
can be made uniform.

Fourth Embodiment

[0057] Anindoorunitaccordingtoafourthembodiment
is described. As shown in Fig. 15, in indoor unit 5, ribs
31 are disposed on a surface of bell mouth 23 on the
intake grill 55 side. Ribs 31 are formed radially toward
rotational shaft CA at a portion of a circumferential posi-
tion as a third circumferential position corresponding to
a corner (see a dotted frame DC) of rectangular intake
grill 55 in the circumferential direction of bell mouth 23.
As the configuration is otherwise the same as that of in-
door unit 5 shown in Fig. 2, the same members are de-
noted by the same reference characters and description
thereof will not be repeated unless necessary.

[0058] In indoor unit 5, the quantity of air flowing from
the corner of intake grill 55 toward opening 24 in bell
mouth 23 is higher than the quantity of air flowing from
portions other than the corner toward opening 24 in bell
mouth 23. Thus, the velocity of air flowing from the corner
of intake grill 55 toward opening 24 in bell mouth 23 tends
to be higher than the velocity of air flowing from portions
other than the corner toward opening 24 in bell mouth
23. It is thus assumed that the circumferential velocity
distribution of air flowing from intake grill 55 toward open-
ing 24 in bell mouth 23 will be uneven.

[0059] Indoor unit 5 described above produces the fol-
lowing advantageous effects in addition to the advanta-
geous effects described in the firstembodiment. Inindoor
unit 5, ribs 31 are formed at the portion of the circumfer-
ential position corresponding to the corner (see dotted
frame DC) of rectangular intake grill 55 in the circumfer-
ential direction of bell mouth 23. Ribs 31 are formed ra-
dially toward rotational shaft CA.

[0060] Thus, as shown in Fig. 16, ribs 31 act as airflow
resistance, to reduce the velocity of air flowing from the
corner of intake grill 55 toward opening 24 in bell mouth
23. Accordingly, the circumferential velocity distribution
of air flowing from intake grill 55 toward opening 24 in
bell mouth 23 can be made uniform.

Fifth Embodiment

[0061] An indoor unit according to a fifth embodiment
is described. As shown in Fig. 17, in indoor unit 5, bell
mouth 23 includes a first curvature portion 33a having a
smaller curvature and a second curvature portion 33b
having a larger curvature.

[0062] As shown in Fig. 18, first curvature portion 33a
is disposed at a portion of a circumferential position as
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a fourth circumferential position corresponding to a cor-
ner of rectangular intake grill 55 in the circumferential
direction of bell mouth 23. Second curvature portion 33b
is disposed at a portion of a circumferential position as
a fifth circumferential position corresponding to a portion
other than the corner of rectangular intake grill 55 in the
circumferential direction of bell mouth 23. In addition, a
distance LC between the portion of bell mouth 23 where
first curvature portion 33a is disposed and filter 57 is
shorter than a distance LD between the portion of bell
mouth 23 where second curvature portion 33b is dis-
posed and filter 57.

[0063] Fig. 17 shows cross sections of both first cur-
vature portion 33a and second curvature portion 33b in
order to simplify the drawing and to facilitate understand-
ing of the difference in curvature between first curvature
portion 33a and second curvature portion 33b. As the
configuration is otherwise the same as that of indoor unit
5 shown in Fig. 2, the same members are denoted by
the same reference characters and description thereof
will not be repeated unless necessary.

[0064] Asdescribedabove,inindoorunit5, the velocity
of air flowing from the corner of intake grill 55 toward
opening 24 in bell mouth 23 tends to be higher than the
velocity of air flowing from portions other than the corner
toward opening 24 in bell mouth 23. It is thus assumed
that the circumferential velocity distribution of air flowing
from intake grill 55 toward opening 24 in bell mouth 23
will be uneven.

[0065] Indoor unit5 described above produces the fol-
lowing advantageous effects in addition to the advanta-
geous effects described in the first embodiment. Inindoor
unit 5, first curvature portion 33a having a small curvature
is disposed at the portion of the circumferential positon
at bell mouth 23 corresponding to the corner of rectan-
gularintake grill 55. Second curvature portion 33b having
alarge curvature is disposed at the portion of the circum-
ferential positon at bell mouth 23 corresponding to a por-
tion other than the corner of intake grill 55.

[0066] Accordingly, as shownin Fig. 19, when air flows
from intake grill 55 toward opening 24 in bell mouth 23,
separation of the air flowing from the corner of intake grill
55 toward opening 24 in bell mouth 23 is particularly sup-
pressed, which enables disturbance in the air flow to be
suppressed.

[0067] In addition, distance LC in the axial direction of
rotational shaft CA between the portion of bell mouth 23
where first curvature portion 33a is disposed and filter 57
is shorter than distance LD in the axial direction of rota-
tional shaft CA between the portion of bell mouth 23
where second curvature portion 33b is disposed and filter
57. Accordingly, as shown in Fig. 19, when air flows from
intake grill 55 toward opening 24 in bell mouth 23, the
velocity of air flowing from the corner of intake grill 55
toward opening 24 in bell mouth 23 is reduced, which
enables the circumferential velocity distribution of air
flowing toward opening 24 in bell mouth 23 to be made
uniform.
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[0068] The indoor units described in the embodiments
can be combined as appropriate in various ways.
[0069] The embodiments disclosed herein are illustra-
tive and non-restrictive. The present invention is defined
by the terms of the claims, rather than the scope de-
scribed above, and is intended to include any modifica-
tions within the meaning and scope equivalent to the
terms of the claims.

INDUSTRIAL APPLICABILITY

[0070] The present invention is effectively utilized for
an air conditioning apparatus including an indoor unit.

REFERENCE SIGNS LIST

[0071] 1 air conditioning apparatus; 3 compressor; 5
indoor unit; 7 expansion valve; 9 outdoor heat exchanger;
13 outdoor fan; 15 four-way valve; 17 refrigerant pipe;
21 casing; 23 bell mouth; 24 opening; 25 first section; 27
second section; 27a flat portion; 27b firstinclined portion;
27c second inclined portion; 29 third section; 29a flat por-
tion; 31 rib; 33a first curvature portion; 33b second cur-
vature portion; 35 fan; 37 rotational shaft; 39 fan motor;
41 heatexchanger; 43 drain pan; 45 inner circumferential
portion; 47 first extension; 49 second extension; 49a sec-
ond extension first section; 49b second extension second
section; 51 electrical component box; 53 panel; 55 intake
grill; 57 filter; 59 outlet; CA central axis; L1, L2, L3, LA,
LB, LC, LD distance; T1, T2 thickness; DC dotted frame.

Claims
1. An indoor unit comprising:

a fan having a rotational shaft and configured to
suck air and feed the sucked air toward sur-
roundings;

a bell mouth having an opening that opens to-
ward the fan and configured to direct air to the
fan;

adrain pan disposed to surround the bell mouth;
a heat exchanger placed on the drain pan to
surround the fan;

apanel disposed opposite to the fan with respect
to the bell mouth and the drain pan, the panel
having an air intake grill; and

a filter mounted on the intake grill at a distance
from the bell mouth, wherein

the bell mouth includes

a first section formed such that the opening
narrows toward the fan,

a second section disposed around the first
section and connected to the first section,
and

a third section disposed around the second
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section and connected to the second sec-
tion and to the drain pan,

the second section includes a first flat portion,
the third section includes a second flat portion,
L1<L2 is satisfied, where L1 is a distance in an
axial direction of the rotational shaft between the
first flat portion and the second flat portion, and
L2 is a distance in the axial direction between
the first flat portion and an open end of the first
section, and

the first flat portion of the second section is lo-
cated between the drain pan and the fan in the
axial direction.

2. The indoor unit according to claim 1, wherein

the drain pan has an annular shape,

an inner circumferential portion of the annular
drain pan located on an inner circumferential
side includes

a first extension extending in the axial direction,
and

a second extension extending from the first ex-
tension toward the rotational shaft,

an electrical component box is disposed in a re-
gion surrounded by the drain pan between the
panel and the bell mouth,

the second extension includes

a second extension first section located
such that the electrical component box is
sandwiched between the second extension
and the panel, and

a second extension second section without
the electrical component box located be-
tween the second extension and the panel,
and

the second extension first section has a thick-
ness greater than a thickness of the second ex-
tension second section.

The indoor unit according to claim 2, wherein

the electrical component box is disposed at a dis-
tance in the axial direction from the second section
of the bell mouth.

The indoor unit according to claim 2 or 3, wherein
the inner circumferential portion of the drain pan has
a constant height in a circumferential direction.

The indoor unit according to any one of claims 1 to
4, wherein

the second section has an inclined portion inclined
toward the rotational shaft from its portion connected
to the third section toward the first flat portion of the
second section.
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6. The indoor unit according to claim 5, wherein

the intake grill has a rectangular shape,

the opening in the bell mouth has a circular
shape,

the inclined portion includes

a first inclined portion located at a first cir-
cumferential position corresponding to a
corner of the rectangular intake grill in a cir-
cumferential direction of the opening in the
bell mouth, and

a second inclined portion located at a sec-
ond circumferential position other than the
first circumferential position, and

afirstinclination angle of the firstinclined portion
is smaller than a second inclination angle of the
second inclined portion.

The indoor unit according to claim 6, wherein
the first inclination angle is from 45° to 90°.

The indoor unit according to any one of claims 1 to
4, wherein

the intake grill has a rectangular shape,

the opening in the bell mouth has a circular
shape, and

a rib is formed at a portion of the bell mouth
facing the intake grill, the portion located at a
third circumferential position corresponding to a
corner of the rectangular intake grill in a circum-
ferential direction of the opening in the bell
mouth, the rib extending toward the opening.

9. The indoor unit according to any one of claims 1 to

4, wherein

the intake grill has a rectangular shape,

the opening in the bell mouth has a circular
shape,

portions of the first section and the second sec-
tion of the bell mouth located at a fourth circum-
ferential position corresponding to at least one
of a plurality of corners of the rectangular intake
grill in a circumferential direction of the opening
in the bell mouth have a first curvature,
portions of the first section and the second sec-
tion of the bell mouth located at a fifth circum-
ferential position other than the fourth circum-
ferential position have a second curvature, and
thefirst curvature is smaller than the second cur-
vature.

10. The indoor unit according to claim 9, wherein

a distance between the portions of the first section
and the second section of the bell mouth located at
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the fourth circumferential position and the filter is
shorter than a distance between the portions of the
first section and the second section of the bell mouth
located at the fifth circumferential position and the
filter.

An air conditioning apparatus comprising the indoor
unit according to any one of claims 1 to 10.
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FIG.1

—32» REFRIGERANT FLOW DURING HEATING OPERATION
---2» REFRIGERANT FLOW DURING COOLING OPERATION
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