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(54) INDOOR UNIT, AND REFRIGERATION CYCLE DEVICE

(57) An indoor unit includes: a main body having an
opening near an air-conditioning target space and at-
tached to an installation section; a panel having an air
inlet through which air is suctioned and an air outlet
through which the suctioned air is discharged, and cov-
ering the opening of the main body; a fan provided to the
main body and generating flow of air that is suctioned
from the air inlet of the panel and blown out from the air
outlet of the panel; a bell mouth provided upstream of
the fan in the main body and guiding the air suctioned
from the air inlet toward the fan; and an electric compo-
nent box provided upstream of the bell mouth in the main
body, to thereby define an air-flowing space between the
electric component box and the bell mouth, and accom-
modating a control unit that controls operation of the fan.
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Description

Technical Field

[0001] The present disclosure relates to an indoor unit
including a fan, a bell mouth, and an electric component
box, and also relates to a refrigeration cycle device.

Background Art

[0002] As an example of the conventional indoor unit
of a ceiling-mounted air-conditioning apparatus, an in-
door unit has been known which includes a fan, a bell
mouth, and an electric component box. Patent Literature
1 discloses a four-way cassette indoor unit including a
fan, a bell mouth, and an electric equipment box. In Pat-
ent Literature 1, the electric equipment box is installed,
closing a portion of the opening of the bell mouth, and
an electric-equipment-box support rib that supports the
electric equipment box is provided between the bell
mouth and the electric equipment box.

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Unexamined Pat-
ent Application Publication No. 2017-122525

Summary of Invention

Technical Problem

[0004] However, in the indoor unit disclosed in Patent
Literature 1, since the electric-equipment-box support rib
is provided between the bell mouth and the electric equip-
ment box, a dead air region is generated downstream of
the electric equipment box in the flow of air. Air enters
from the upstream side of the electric equipment box,
and also enters from the bell mouth near the electric
equipment box. Such ambient air flows toward the dead
air region that is a low pressure section, and the air flows
collide with each other, causing the air flow to become
turbulent. When the turbulent air flow enters into the fan,
noise is generated. Note that in the indoor unit in Patent
Literature 1, assuming that the electric equipment box
and an electronic substrate provided in the electric equip-
ment box are partially recessed along the opening of the
bell mouth to eliminate the dead air region, the manufac-
turing costs are increased accordingly.
[0005] The present disclosure has been made to solve
the above problems, and it is an object of the present
disclosure to provide an indoor unit and a refrigeration
cycle device that reduce generation of noise, while pre-
venting the manufacturing costs from increasing.

Solution to Problem

[0006] An indoor unit according to one embodiment of
the present disclosure includes: a main body that has an
opening near an air-conditioning target space and is at-
tached to an installation section; a panel that has an air
inlet through which air is suctioned and an air outlet
through which the suctioned air is discharged, and covers
the opening of the main body; a fan that is provided to
the main body and generates flow of air that is suctioned
from the air inlet of the panel and blown out from the air
outlet of the panel; a bell mouth that is provided upstream
of the fan in the main body and guides the air suctioned
from the air inlet toward the fan; and an electric compo-
nent box that is provided upstream of the bell mouth in
the main body, to thereby define an air-flowing space
between the electric component box and the bell mouth,
and accommodates a control unit that controls operation
of the fan. Advantageous Effects of Invention
[0007] According to one embodiment of the present
disclosure, the space is defined between the electric
component box and the bell mouth. This allows air that
enters from the upstream side of the electric component
box to pass through the electric component box and
thereafter enter the space. Thus, a dead air region is not
generated downstream of the electric component box.
This prevents ambient air, including air entering from the
upstream side of the electric component box, and air en-
tering from the bell mouth near the electric component
box, from colliding with each other. Therefore, flow of the
air is prevented from becoming turbulent, which can re-
duce generation of noise. Since it is unnecessary to per-
form machining on the electric component box and other
parts, the manufacturing costs can be prevented from
increasing.

Brief Description of Drawings

[0008]

[Fig. 1] Fig. 1 is a perspective view illustrating an
indoor unit according to Embodiment 1.
[Fig. 2] Fig. 2 is a side transparent view illustrating
the indoor unit according to Embodiment 1.
[Fig. 3] Fig. 3 is a side transparent view illustrating
an indoor unit according to Comparative Example.
[Fig. 4] Fig. 4 is a side transparent view illustrating
an indoor unit according to Embodiment 2.
[Fig. 5] Fig. 5 is a bottom view illustrating the indoor
unit according to Embodiment 2.
[Fig. 6] Fig. 6 is a bottom view illustrating an indoor
unit according to Embodiment 3.
[Fig. 7] Fig. 7 is a bottom view illustrating an indoor
unit according to Embodiment 4.
[Fig. 8] Fig. 8 is a side transparent view illustrating
an indoor unit according to Embodiment 5.
[Fig. 9] Fig. 9 illustrates a circuit diagram of a refrig-
eration cycle device according to Embodiment 6.
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Description of Embodiments

[0009] Hereinafter, the indoor unit and the refrigeration
cycle device according to the embodiments of the present
disclosure will be described with reference to the draw-
ings. Note that the present disclosure is not limited to the
embodiments described below. In addition, the relation-
ship of sizes of the components in the drawings below
including Fig. 1 may differ from that of actual ones. In the
descriptions below, terms that represent directions are
appropriately used for the sake of easily understanding
the present disclosure. However, these terms are used
merely for description purposes, and the present disclo-
sure is not limited by these terms. Examples of the terms
that represent directions include "upper," "lower," "right,"
"left," "front," and "rear."

Embodiment 1

[0010] Fig. 1 is a perspective view illustrating an indoor
unit 200 according to Embodiment 1. Fig. 2 is a side trans-
parent view illustrating the indoor unit 200 according to
Embodiment 1. As illustrated in Figs. 1 and 2, the indoor
unit 200 is, for example, a four-way cassette indoor unit
200. The indoor unit 200 includes a main body 20, a panel
25, wind deflectors 13, a heat exchanger 3, a drain pan
16, a fan 18, a bell mouth 14, and an electric component
box 30.

Main body 20

[0011] The main body 20 is a bottomed rectangular
cylindrical housing attached to an installation section 15
such as a ceiling surface. The main body 20 includes a
rectangular-shaped main body top plate 5 located on the
far side of the installation section 15, and four main body
side plates 4 extending from the four sides of the main
body top plate 5 toward an air-conditioning target space
17. The main body 20 has an opening 20a on one side
thereof opposite to the main body top plate 5. As de-
scribed above, in the present Embodiment 1, the indoor
unit 200 of a ceiling-mounted refrigeration cycle device
1000 (see Fig. 9) is illustrated as an example, in which
the main body 20 is mounted to the ceiling on the far side
of the installation section 15.

Panel 25

[0012] The panel 25 covers the opening 20a of the
main body 20, and includes a cosmetic panel 6 and a
suction panel 7. The panel 25 may be made of, for ex-
ample, sheet metal or resin. For example, the cosmetic
panel 6 is a rectangular frame-like part that is removably
attached to the main body 20, and covers the edge por-
tion of the opening 20a of the main body 20. At opposite
end portions on the longer sides of the cosmetic panel
6, longitudinally-extending holes are formed. Note that
the cosmetic panel 6 is positioned substantially flush with

the installation section 15. For example, the suction panel
7 is a rectangular frame-like part located inside the frame
of the cosmetic panel 6 and removably attached to the
cosmetic panel 6. The suction panel 7 covers the center
of the opening 20a of the main body 20. A surface of the
suction panel 7 facing toward the air-conditioning target
space 17 is a substantially horizontal surface.
[0013] On the suction panel 7, an air inlet 21 is formed
through which air in the air-conditioning target space 17
is suctioned. The air inlet 21 is formed on the central side
of the main body 20. Further, in the opening 20a of the
main body 20, the holes extending along the edge por-
tions on the longer sides of the cosmetic panel 6 serve
as an air outlet 9. The air outlet 9 is an opening through
which air suctioned from the air inlet 21 is discharged.
Note that while in the present Embodiment 1, an example
is illustrated in which there are four holes extending along
the edge portions on the four sides of the cosmetic panel
6 to serve as air outlets 9, the number of the air outlets
9 may be one to three or five or more.

Wind deflector 13

[0014] Each of the wind deflectors 13 is provided to
each of the air outlets 9, and changes its angle to adjust
the direction of air to be discharged through the air outlet
9.

Heat exchanger 3

[0015] The heat exchanger 3 is provided on an air pas-
sage connecting the air inlet 21 and the air outlet 9 on
the radially outer side of the fan 18. The heat exchanger
3 allows the air suctioned from the air inlet 21 to exchange
heat with refrigerant. The heat exchanger 3 is, for exam-
ple, a fin-and-tube heat exchanger including a plurality
of fins (not illustrated) and a plurality of heat transfer tubes
(not illustrated). The plurality of fins are arranged with a
predetermined spacing therebetween in the horizontal
direction. The plurality of heat transfer tubes penetrate
the plurality of fins. The heat transfer tubes are connected
to an outdoor unit 100 (see Fig. 9) by a gas pipe 300 and
a liquid pipe 400. This connection allows the heat ex-
changer 3 to be supplied with cooled refrigerant or heated
refrigerant from the outdoor unit 100. The drain pan 16
is provided below the heat exchanger 3 to receive con-
densation water generated by cooling air in the air-con-
ditioning target space 17 in the heat exchanger 3.

Filter 8

[0016] The filter 8 is provided between the suction pan-
el 7 and the fan 18 to remove dust from the air suctioned
from the air inlet 21. The size of the outer shape of the
filter 8 is approximately equal to that of the suction panel
7.

3 4 
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Fan 18

[0017] The fan 18 is provided at the center in the interior
of the main body 20, and generates flow of air that is
suctioned from the air inlet 21 and discharged from the
air outlet 9. The fan 18 includes a fan motor 2, a shaft
2a, and a centrifugal fan 1. The fan motor 2 is supported
on the lower surface of the main body top plate 5, and
rotationally drives the centrifugal fan 1. The shaft 2a is a
rotational shaft extending downward from the fan motor
2. For example, the centrifugal fan 1 is a turbo fan, and
includes a main plate 10, a plurality of blades 12, and a
side plate 11. The main plate 10 includes a boss that is
a fixed portion at which the main plate 10 is fixed to the
shaft 2a. The side plate 11 defines the air passage. The
blades 12 rotate by being rotationally driven by the fan
motor 2. In the centrifugal fan 1, a fan air inlet 18a through
which air is suctioned, and a fan air outlet 18b through
which air is discharged are formed. The centrifugal fan
1 suctions air into the interior of the main body 20 from
the air inlet 21, and blows out the suctioned air from the
air outlet 9 to the room that is the air-conditioning target
space 17.

Bell mouth 14

[0018] The bell mouth 14 is a cylindrical curved-surface
part provided between the suction panel 7 and the cen-
trifugal fan 1 of the fan 18, and having a diameter that
gradually decreases from the upstream side of air to be
delivered to the fan 18 toward the downstream side of
the air. The bell mouth 14 is a cylindrical part and has a
bell mouth opening 14a. The bell mouth 14 is configured
to guide air that enters the fan 18. The bell mouth 14 is
provided to partition the interior space of the main body
20 into an upstream-side space located between the air
inlet 21 of the indoor unit 200 and the fan air inlet 18a of
the fan 18, and a downstream-side space located be-
tween the fan air outlet 18b of the fan 18 and the air outlet
9 of the indoor unit 200.

Electric component box 30

[0019] The electric component box 30 is a box-shaped
part that accommodates a control unit (not illustrated)
that controls operation of the fan 18 and other devices.
The electric component box 30 is provided upstream of
the bell mouth 14 in the main body 20. As illustrated in
Fig. 1, the electric component box 30 is located at the
edge portion on one of the four sides of the opening 20a
of the main body 20, and closes a portion of the opening
20a.

Space 40

[0020] An air-flowing space 40 is defined between the
electric component box 30 and the bell mouth 14. That
is, the electric component box 30 and the bell mouth 14

are spaced from each other with a predetermined dis-
tance between them. As described above, the electric
component box 30 is provided upstream of the bell mouth
14 in the main body 20, to thereby define the air-flowing
space 40 between the electric component box 30 and
the bell mouth 14.

Flow of air 50

[0021] Next, flow of air 50 in the indoor unit 200 is de-
scribed. As the centrifugal fan 1 rotates, the air 50 in the
air-conditioning target space 17 is suctioned into the air
inlet 21. The air 50, from which dust has been removed
by the filter 8, is guided by the bell mouth 14 and suctioned
into the centrifugal fan 1. The air 50 suctioned from the
lower side of the centrifugal fan 1 toward the upper side
thereof is blown out in the horizontal direction toward the
outer side in the radial direction. The air 50 having been
blown out from the centrifugal fan 1 passes through the
heat exchanger 3 to exchange heat with refrigerant, while
the humidity of the air 50 is adjusted. The air 50 then
changes its flow direction to the downward direction, and
passes through the air outlet 9 to be discharged toward
the air-conditioning target space 17.

Function of space 40

[0022] The air 50, from which dust has been removed
by the filter 8, partially passes through the vicinity of the
electric component box 30, and then enters the space
40 once on the downstream side of the electric compo-
nent box 30. The air 50 having entered the space 40
stays in the space 40, and thereafter flows out from the
space 40 and enters the interior of the bell mouth 14. In
this manner, the fan 18 generates flow of the air 50 such
that part of the air 50 suctioned from the air inlet 21 passes
through the space 40 and thereafter flows toward the bell
mouth 14.
[0023] According to the present Embodiment 1, the
space 40 is defined between the electric component box
30 and the bell mouth 14. This allows air that enters from
the upstream side of the electric component box 30 to
pass through the electric component box 30 and there-
after enter the space 40. Thus, a dead air region is not
generated downstream of the electric component box 30.
This prevents ambient air, including air entering from the
upstream side of the electric component box 30, and air
entering from the bell mouth 14 near the electric compo-
nent box 30, from colliding with each other. Therefore,
flow of the air is prevented from becoming turbulent,
which can reduce generation of noise.
[0024] Since it is unnecessary to perform machining
on the electric component box 30 and other parts, the
manufacturing costs can be prevented from increasing.
In the manner as describe above, the indoor unit 200
according to the present Embodiment 1 can reduce gen-
eration of noise without increasing the manufacturing
costs. Since air passes through the space 40, the air is
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suctioned into the fan 18 in a circumferentially uniform
distribution. As described above, the uniform distribution
of suctioned air prevents the flow of air entering the fan
18 from becoming turbulent, so that power consumption
of the fan 18 is reduced and generation of noise is also
reduced.
[0025] Fig. 3 is a side transparent view illustrating an
indoor unit 200e according to Comparative Example.
Next, the function of the indoor unit 200e according to
Comparative Example is described for the purpose of
easily understanding the function of the indoor unit 200
according to the present Embodiment 1. As illustrated in
Fig. 3, in the indoor unit 200e according to Comparative
Example, the space 40 is not defined between the electric
component box 30 and the bell mouth 14. Due to this
configuration, a dead air region 60 is generated down-
stream of the electric component box 30 in the flow of air.
[0026] Air enters from the upstream side of the electric
component box 30, and also enters from the bell mouth
14 near the electric component box 30. Such ambient air
flows toward the dead air region 60 that is a low pressure
section, and the air flows collide with each other, causing
the air flow to become turbulent. When the turbulent air
flow enters into the fan 18, noise is generated. Note that
in the indoor unit 200e in Comparative Example, assum-
ing that the electric component box 30 and the control
unit provided in the electric component box 30 are par-
tially recessed along the bell mouth opening 14a to elim-
inate the dead air region 60, the manufacturing costs are
increased accordingly.
[0027] In contrast to Comparative Example, in the
present Embodiment 1, the space 40 is defined between
the electric component box 30 and the bell mouth 14.
Thus, the air that enters from the upstream side of the
electric component box 30 passes through the electric
component box 30, and thereafter enters the space 40.
Therefore, generation of noise can be reduced, while the
manufacturing costs are prevented from increasing.

Embodiment 2

[0028] Fig. 4 is a side transparent view illustrating an
indoor unit 200a according to Embodiment 2. Fig. 5 is a
bottom view illustrating the indoor unit 200a according to
Embodiment 2. The present Embodiment 2 is different
from Embodiment 1 in that the indoor unit 200a includes
a flow regulation guide 41. In the present Embodiment
2, the same components as those in Embodiment 1 are
denoted by the same reference numerals and thus de-
scriptions thereof are omitted, while the different points
from Embodiment 1 are mainly described.
[0029] As illustrated in Figs. 4 and 5, the flow regulation
guide 41 is provided in the space 40 and guides the air
entering the space 40 toward the bell mouth 14. The flow
regulation guide 41 is configured to change the direction
of air having entered the space 40 between the electric
component box 30 and the bell mouth 14 to a direction
toward the fan air inlet 18a of the fan 18. The flow regu-

lation guide 41 is connected at its upper end portion to
the bell mouth 14, while being connected at its lower end
portion to the electric component box 30. The flow reg-
ulation guide 41 is installed to partition off the space 40
between the bell mouth 14 and the electric component
box 30. In the present Embodiment 2, the flow regulation
guide 41 is provided near the center of the electric com-
ponent box 30. The inner circumferential end of the flow
regulation guide 41 is positioned on the outer circumfer-
ential side relative to the bell mouth opening 14a. Note
that the flow regulation guide 41 may be formed integrally
with the bell mouth 14 into a single component.
[0030] The number of the flow regulation guide 41 is
one in the space 40 in the circumferential direction about
the rotational shaft of the fan 18. That is, the flow regu-
lation guide 41 is arranged at a single location in the
circumferential direction about the rotational shaft of the
fan 18. This arrangement does not cause such a problem
that it is difficult to reduce generation of noise, when the
flow regulation guides 41 are installed at two or more
locations and consequently air does not flow between
the flow regulation guides 41.
[0031] According to the present Embodiment 2, the in-
door unit 200a further includes the flow regulation guide
41 that is provided in the space 40 and guides the air
entering the space 40 toward the bell mouth 14. With this
configuration, the flow regulation guide 41 changes the
direction of air entering from the lateral direction of the
electric component box 30 to a direction toward the fan
18, so that turbulence of the airflow generated by a col-
lision of the air is reduced and the noise level is also
decreased.
[0032] In addition, the number of the flow regulation
guide 41 is one in the space 40 in the circumferential
direction about the rotational shaft of the fan 18. This
arrangement does not cause such a problem that it is
difficult to reduce generation of noise, when the flow reg-
ulation guides 41 are installed at two or more locations
and consequently air does not flow between the flow reg-
ulation guides 41. Therefore, the number of the flow reg-
ulation guide 41 is one, so that air can easily enter the
space 40 between the electric component box 30 and
the bell mouth 14 in its entirety.

Embodiment 3

[0033] Fig. 6 is a bottom view illustrating an indoor unit
200b according to Embodiment 3. The present Embod-
iment 3 is different from Embodiment 1 in location where
the flow regulation guide 41 is installed. In the present
Embodiment 3, the same components as those in Em-
bodiments 1 and 2 are denoted by the same reference
numerals and thus descriptions thereof are omitted, while
the different points from Embodiments 1 and 2 are mainly
described.
[0034] As illustrated in Fig. 6, the flow regulation guide
41 is provided at an end portion of the space 40 in the
circumferential direction about the rotational shaft of the
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fan 18. In the present Embodiment 3, an example is il-
lustrated in which the flow regulation guide 41 is provided
at an end portion of the space 40 directed opposite to
the rotation direction R of the fan 18. However, the flow
regulation guide 41 may be provided at another end por-
tion of the space 40 directed toward the rotation direction
R of the fan 18.
[0035] According to the present Embodiment 3, the
flow regulation guide 41 is provided at an end portion of
the space 40 in the circumferential direction about the
rotational shaft of the fan 18. Due to this configuration,
the space 40 is partitioned by the flow regulation guide
41 into two, one of which is a larger space 40 than the
other smaller space 40. This allows the air to enter the
space 40 between the electric component box 30 and
the bell mouth 14 mainly from one side of the electric
component box 30. Therefore, turbulence of the airflow
caused by a collision of the air is further reduced and the
noise level is decreased.

Embodiment 4

[0036] Fig. 7 is a bottom view illustrating an indoor unit
200c according to Embodiment 4. The present Embodi-
ment 4 is different from Embodiments 2 and 3 in that the
flow regulation guide 41 includes a pair of side surfaces
42. In the present Embodiment 4, the same components
as those in Embodiments 1 to 3 are denoted by the same
reference numerals and thus descriptions thereof are
omitted, while the different points from Embodiments 1
to 3 are mainly described.
[0037] As illustrated in Fig. 7, the flow regulation guide
41 includes the pair of side surfaces 42 facing each other
in the circumferential direction about the rotational shaft
of the fan 18. The distance between the pair of side sur-
faces 42 is decreased toward the rotational shaft of the
fan 18. The pair of side surfaces 42 of the flow regulation
guide 41 protrudes toward the direction in which the side
surfaces 42 face each other. That is, the side surfaces
42 are recessed on the outer side of the flow regulation
guide 41. Note that the flow regulation guide 41 may have
a hollow structure in its surrounded area by the side sur-
faces 42.
[0038] According to the present Embodiment 4, the
flow regulation guide 41 includes the pair of side surfaces
42 facing each other in the circumferential direction about
the rotational shaft of the fan 18, and the distance be-
tween the pair of side surfaces 42 is decreased toward
the rotational shaft of the fan 18. Due to this configuration,
the air that has entered from the lateral direction of the
flow regulation guide 41 and collided against the flow
regulation guide 41 flows smoothly toward the bell mouth
14. In addition, the pair of side surfaces 42 of the flow
regulation guide 41 protrudes toward the direction in
which the side surfaces 42 face each other. This allows
the air to flow along the recessed surfaces, and thus helps
the air to flow more smoothly, compared to when the side
surfaces 42 are flat. Furthermore, in a case where the

flow regulation guide 41 has a hollow structure in its sur-
rounded area by the side surfaces 42, the material costs
of the flow regulation guide 41 can be reduced and the
weight of the flow regulation guide 41 can also be re-
duced.

Embodiment 5

[0039] Fig. 8 is a side transparent view illustrating an
indoor unit 200d according to Embodiment 5. The present
Embodiment 5 is different from Embodiments 2 to 4 in
shape of the electric component box 30. In the present
Embodiment 5, the same components as those in Em-
bodiments 1 to 4 are denoted by the same reference
numerals and thus descriptions thereof are omitted, while
the different points from Embodiments 1 to 4 are mainly
described.
[0040] As illustrated in Fig. 8, an upstream-side end
portion 31 and a downstream-side end portion 32 on the
side surface 42 of the electric component box 30, which
faces toward the fan 18, have a curved surface. Further,
the upstream-side end portion 31 has a radius of curva-
ture larger than that of the downstream-side end portion
32. Note that the range J of the curved-surface shape of
the upstream-side end portion 31 is preferably equal to
or greater than one-third of the height H of the electric
component box 30.
[0041] According to the present Embodiment 5, the up-
stream-side end portion 31 and the downstream-side end
portion 32 on the side surface 42 of the electric compo-
nent box 30, which faces toward the fan 18, have a curved
surface, and the upstream-side end portion 31 has a ra-
dius of curvature larger than that of the downstream-side
end portion 32. This helps the air to easily enter the space
40 between the electric component box 30 and the bell
mouth 14 along the electric component box 30. There-
fore, the air is suctioned into the fan 18 in a uniform dis-
tribution and the noise level is decreased. In general, air
flows at a higher velocity on the upstream side than the
velocity on the downstream side. In view of that, in the
present Embodiment 5, the upstream-side end portion
31 of the electric component box 30 has a radius of cur-
vature larger than that of the downstream-side end por-
tion 32 to help smooth the flow of air on the upstream
side. The range of the curved-surface shape of the up-
stream-side end portion 31 is equal to or greater than
one-third of the height of the electric component box 30.
This helps air to easily flow along the shape of the electric
component box 30 to further smooth the flow of air.

Embodiment 6

[0042] Fig. 9 illustrates a circuit diagram of the refrig-
eration cycle device 1000 according to Embodiment 6.
In the present Embodiment 6, the refrigeration cycle de-
vice 1000 including the indoor unit 200 in any one of
Embodiments 1 to 5 is described. As illustrated in Fig. 9,
the refrigeration cycle device 1000 is, for example, an
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air-conditioning apparatus that conditions air in the air-
conditioning target space 17. The refrigeration cycle de-
vice 1000 includes the outdoor unit 100 and the indoor
unit 200. The outdoor unit 100 and the indoor unit 200
are connected by the gas pipe 300 through which gas
refrigerant flows and the liquid pipe 400 through which
liquid refrigerant or two-phase gas-liquid refrigerant
flows. The outdoor unit 100 is provided with a compressor
101, a flow switching device 102, an outdoor heat ex-
changer 103, an outdoor fan 104, and an expansion unit
105. The indoor unit 200 is provided with the heat ex-
changer 3 and the fan 18.
[0043] The compressor 101, the flow switching device
102, the outdoor heat exchanger 103, the expansion unit
105, and the heat exchanger 3 are connected by con-
nection pipes, forming a refrigerant circuit. The compres-
sor 101 is configured to suction refrigerant in a low-tem-
perature low-pressure state, compress the suctioned re-
frigerant into a high-temperature high-pressure state,
and discharge the compressed refrigerant. The compres-
sor 101 includes, for example, an inverter device that
optionally changes the operational frequency to minutely
change the capacity of the compressor 101. The capacity
of the compressor 101 refers to the amount of refrigerant
to be delivered per unit time. The flow switching device
102 is configured to switch between the refrigerant flow
directions in the refrigerant circuit based on an instruction
from the control unit (not illustrated). The flow switching
device 102 is, for example, a four-way valve. The outdoor
heat exchanger 103 is configured to exchange heat, for
example, between outside air and refrigerant. The out-
door heat exchanger 103 serves as a condenser during
cooling operation, while serving as an evaporator during
heating operation.
[0044] The outdoor fan 104 is a device that delivers
outside air to the outdoor heat exchanger 103. For ex-
ample, the outdoor fan 104 may include the centrifugal
fan 1 similarly to the fan 18. The outdoor fan 104 may
minutely change the rotation speed of the centrifugal fan
1 by an inverter device or other device optionally chang-
ing the operational frequency of the motor. The expan-
sion unit 105 is a pressure reducing valve or an expansion
valve that reduces the pressure of refrigerant to expand
the refrigerant. The expansion unit 105 is, for example,
an electronic expansion valve whose opening degree is
adjustable. The heat exchanger 3 is configured to ex-
change heat, for example, between room air and refrig-
erant. The heat exchanger 3 serves as an evaporator
during cooling operation, while serving as a condenser
during heating operation. The fan 18 is a device that de-
livers room air to the heat exchanger 3. The operational
speed of the fan 18 is set by, for example, a user.

Operational mode, cooling operation

[0045] Next, the operational mode of the refrigeration
cycle device 1000 is described. First, cooling operation
is explained. In the cooling operation, refrigerant suc-

tioned into the compressor 101 is compressed by the
compressor 101 into a high-temperature high-pressure
gas state, and then discharged. The refrigerant in a high-
temperature high-pressure gas state discharged from the
compressor 101 passes through the flow switching de-
vice 102, and enters the outdoor heat exchanger 103 that
serves as a condenser. In the outdoor heat exchanger
103, the refrigerant exchanges heat with the outside air
delivered by the outdoor fan 104, and consequently con-
denses and liquifies. The refrigerant having condensed
into a liquid state enters the expansion unit 105, and is
expanded and reduced in pressure in the expansion unit
105 to be brought into a low-temperature low-pressure
two-phase gas-liquid state. The refrigerant in a two-
phase gas-liquid state enters the heat exchanger 3 that
serves as an evaporator. In the heat exchanger 3, the
refrigerant exchanges heat with the room air delivered
by the fan 18, and consequently evaporates and gasifies.
At this time, the room air is cooled and thus cooling is
performed in the room. The refrigerant having evaporat-
ed into a low-temperature low-pressure gas state passes
through the flow switching device 102 and is suctioned
into the compressor 101.

Operational mode, heating operation

[0046] Next, heating operation is explained. In the
heating operation, refrigerant suctioned into the com-
pressor 101 is compressed by the compressor 101 into
a high-temperature high-pressure gas state, and then
discharged. The refrigerant in a high-temperature high-
pressure gas state discharged from the compressor 101
passes through the flow switching device 102, and enters
the heat exchanger 3 that serves as a condenser. In the
heat exchanger 3, the refrigerant exchanges heat with
the room air delivered by the fan 18, and consequently
condenses and liquifies. At this time, the room air is heat-
ed and thus heating is performed in the room. The refrig-
erant having condensed into a liquid state enters the ex-
pansion unit 105, and is expanded and reduced in pres-
sure in the expansion unit 105 to be brought into a low-
temperature low-pressure two-phase gas-liquid state.
The refrigerant in a two-phase gas-liquid state enters the
outdoor heat exchanger 103 that serves as an evapora-
tor. In the outdoor heat exchanger 103, the refrigerant
exchanges heat with the outside air delivered by the out-
door fan 104, and consequently evaporates and gasifies.
The refrigerant having evaporated into a low-tempera-
ture low-pressure gas state passes through the flow
switching device 102 and is suctioned into the compres-
sor 101.
[0047] Note that the indoor unit 200 may be an indoor
unit 200 that serves as an air-sending device not includ-
ing the heat exchanger 3. The indoor unit 200 is thus
applicable to various types of devices or facilities in which
the fan 18 is installed. While an example in which the fan
18 is a turbo fan is illustrated in the above embodiments,
the fan 18 may be another type of fan such as a sirocco
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fan, a propeller fan, or a cross-flow fan.

Reference Signs List

[0048] 1: centrifugal fan, 2: fan motor, 2a: shaft, 3: heat
exchanger, 4: main body side plate, 5: main body top
plate, 6: cosmetic panel, 7: suction panel, 8: filter, 9: air
outlet, 10: main plate, 11: side plate, 12: blade, 13: wind
deflector, 14: bell mouth, 14a: bell mouth opening, 15:
installation section, 16: drain pan, 17: air-conditioning tar-
get space, 18: fan, 18a: fan air inlet, 18b: fan air outlet,
20: main body, 20a: opening, 21: air inlet, 25: panel, 30:
electric component box, 31: upstream-side end portion,
32: downstream-side end portion, 40: space, 41: flow reg-
ulation guide, 42: side surface, 50: air, 60: dead air region,
100: outdoor unit, 101: compressor, 102: flow switching
device, 103: outdoor heat exchanger, 104: outdoor fan,
105: expansion unit, 200, 200a, 200b, 200c, 200d, 200e:
indoor unit, 300: gas pipe, 400: liquid pipe, 1000: refrig-
eration cycle device

Claims

1. An indoor unit, comprising:

a main body that has an opening near an air-
conditioning target space and is attached to an
installation section;
a panel that has an air inlet through which air is
suctioned and an air outlet through which the
suctioned air is discharged, and covers the
opening of the main body;
a fan provided to the main body and generates
flow of air that is suctioned from the air inlet of
the panel and blown out from the air outlet of the
panel;
a bell mouth provided upstream of the fan in the
main body and guides the air suctioned from the
air inlet toward the fan; and
an electric component box provided upstream
of the bell mouth in the main body, to thereby
define an air-flowing space between the electric
component box and the bell mouth, and accom-
modates a control unit that controls operation of
the fan.

2. The indoor unit of claim 1, wherein the fan
generates flow of air such that part of the air suc-
tioned from the air inlet passes through the space
and thereafter flows toward the bell mouth.

3. The indoor unit of claim 1 or 2, further comprising a
flow regulation guide that is provided in the space
and guides air entering the space toward the bell
mouth.

4. The indoor unit of claim 3, wherein a number of the

flow regulation guide
is one in the space in a circumferential direction
about a rotational shaft of the fan.

5. The indoor unit of claim 3 or 4, wherein the flow reg-
ulation guide
is provided at an end portion of the space in the cir-
cumferential direction about the rotational shaft of
the fan.

6. The indoor unit of any one of claims 3 to 5, wherein

the flow regulation guide
includes a pair of side surfaces facing each other
in the circumferential direction about the rota-
tional shaft of the fan, and
a distance between the pair of side surfaces is
decreased toward the rotational shaft of the fan.

7. The indoor unit of claim 6, wherein the pair of side
surfaces of the flow regulation guide
protrudes toward a direction in which the pair of side
surfaces faces each other.

8. The indoor unit of any one of claims 1 to 7, wherein
an upstream-side end portion and a downstream-
side end portion on a side surface of the electric com-
ponent box have a curved surface, the side surface
facing toward the fan, the upstream-side end portion
having a radius of curvature larger than that of the
downstream-side end portion.

9. A refrigeration cycle device, comprising the indoor
unit of any one of claims 1 to 8.
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