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(54) INDOOR UNIT FOR AIR CONDITIONER

(57) Provided is an indoor unit for an air conditioner,
capable of preventing the interior of the indoor unit from
being in a high humidity state for a long period of time.
The present invention comprises: a housing (10) that has
a space (13) formed inside and an air outlet (11) com-
municating between the space (13) and the outside; a

flap (20) that opens and closes the air outlet (11); an
ozone generator (40) that is disposed in the space (13);
and a control unit. After the cooling or dehumidification
operation is stopped, the control unit generates ozone
from the ozone generator (40) when the air outlet (11) is
in the open state, not closed by the flap (20).
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Description

Technical Field

[0001] The present disclosure relates to an indoor unit
for an air conditioner.

Background Art

[0002] In an indoor unit for an air conditioner, bacteria
mixed in air sucked in during a cooling operation may
adhere to the interior of the indoor unit. In a case where
dew condensation water is generated inside the indoor
unit due to the cooling operation, the dew condensation
water facilitates breeding of bacteria. In a case where
bacteria breed, it causes a stain or an odor. Therefore,
it is required to suppress the breeding of bacteria.
[0003] As a method for suppressing the breeding of
bacteria, for example, PTL 1 discloses a method using
ozone. According to this method, after a cooling opera-
tion is stopped, sterilization treatment is performed by
generating OH radicals by generating ozone in a state
where a discharge outlet is closed, and then the wet in-
terior of the indoor unit is dried by a heating operation.

Citation List

Patent Literature

[0004] [PTL 1] Japanese Unexamined Patent Applica-
tion Publication No. 2008-111623

Summary of Invention

Technical Problem

[0005] However, in the method of PTL 1, since it takes
time to start drying, the interior of the indoor unit remains
in a high humidity state for a long period of time, which
is not preferable in terms of the purpose of suppressing
the breeding of bacteria.
[0006] The present disclosure has been made in view
of such circumstances, and has an object to provide an
indoor unit for an air conditioner in which it is possible to
prevent the interior of the indoor unit from being in a high
humidity state for a long period of time.

Solution to Problem

[0007] In order to solve the above problem, an indoor
unit for an air conditioner of the present disclosure adopts
the following means.
[0008] That is, an indoor unit for an air conditioner ac-
cording to an aspect of the present disclosure includes:
a housing having a space formed inside, and a discharge
outlet making the space communicate with an outside; a
flap that opens and closes the discharge outlet; an ozone
generator provided in the space; and a control unit, the

control unit causing the ozone generator to generate
ozone in an open state where the flap does not close the
discharge outlet, after a cooling operation or a dehumid-
ification operation is stopped.

Advantageous Effects of Invention

[0009] According to the indoor unit for an air condition-
er according to the present disclosure, it is possible to
prevent the interior of the indoor unit from being in a high
humidity state for a long period of time.

Brief Description of Drawings

[0010]

Fig. 1 is a side sectional view of an indoor unit for an
air conditioner.
Fig. 2 is a side sectional view of the indoor unit for
an air conditioner.
Fig. 3 is a side sectional view of the indoor unit for
an air conditioner.
Fig. 4 is a side sectional view of the indoor unit for
an air conditioner.
Fig. 5 is a side sectional view of the indoor unit for
an air conditioner.
Fig. 6 is a diagram showing the relationship between
the amount of dew condensation, the number of re-
maining bacteria, and time.
Fig. 7 is a diagram showing a difference in the
amount of dew condensation reduction according to
the state of the flap in the relationship between the
amount of dew condensation and time.

Description of Embodiments

[0011] Hereinafter, an indoor unit for an air conditioner
according to an embodiment of the present disclosure
will be described with reference to the drawings.
[0012] In the present embodiment, a wall-mounted
type indoor unit will be described as an example. How-
ever, the type of the indoor unit is not limited to the wall-
mounted type, and other types of indoor units can also
be applied.

[Configuration of Indoor Unit]

[0013] Side sectional views of an indoor unit 1 for an
air conditioner 100 are shown in Figs. 1 to 4.
[0014] The air conditioner 100 includes the indoor unit
1 that is installed indoors and an outdoor unit (not shown)
that is installed outdoors. The indoor unit 1 and the out-
door unit are connected by a refrigerant pipe or the like
(not shown).
[0015] The indoor unit 1 includes a housing 10, a flap
20, a fan 31, a heat exchanger 32, and an ozone gener-
ator 40.
[0016] A space 13 is formed inside the housing 10. The
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fan 31, the heat exchanger 32, and the ozone generator
40 are accommodated in the space 13.
[0017] A discharge outlet 11 is provided in a lower por-
tion of the housing 10. The discharge outlet 11 makes
the space 13 communicate with the outside (the room
inside) of the housing 10. The discharge outlet 11 is an
opening for blowing out temperature-adjusted air into the
room.
[0018] A suction port 12 is provided in an upper portion
(ceiling portion) of the housing 10. The suction port 12
makes the space 13 communicate with the outside (the
room inside) of the housing 10. The suction port 12 is an
opening for taking in air in the room before temperature
adjustment into the space 13.
[0019] The flap 20 is a plate-like component provided
in the discharge outlet 11. As shown in Figs. 1 to 4, the
flap 20 is configured to move between a closed-state
position (Fig. 1) in which the discharge outlet 11 is closed
and an open-state position (Figs. 2 to 4) in which the
discharge outlet 11 is opened without being closed.
[0020] The closed-state position in which the dis-
charge outlet 11 is closed refers to, for example, a state
where the housing 10 and a tip portion 21 of the flap 20
are smoothly substantially flush with each other, as
shown in Fig. 1. The tip portion 21 of the flap 20 is an
end portion that is located on the upstream side in a di-
rection in which air is blown out.
[0021] Even if there is an unavoidable gap (opening)
between the housing 10 and the flap 20, if the flap 20 is
at a limit position of closing the discharge outlet 11 from
a mechanical point of view, it is in the closed-state posi-
tion.
[0022] The fan 31 is a cylindrical cross-flow fan. The
fan 31 extends in a direction perpendicular to the plane
of the paper of the drawing. The fan 31 is driven by a
motor (not shown).
[0023] The heat exchanger 32 is provided so as to sur-
round the fan 31 from the outer periphery. The heat ex-
changer 32 is of, for example, a plate-fin tube type.
[0024] Drain pans 33 and 34 are provided below the
heat exchangers 32 to receive water droplets generated
due to heat exchange.
[0025] A flow of air is generated by the rotation of the
fan 31, and the air is taken into the space 13 through the
suction port 12. The air taken in through the suction port
12 is supplied to the heat exchanger 32. The air heat-
exchanged in the heat exchanger 32 is blown out from
the discharge outlet 11 to the outside (the room inside)
of the housing 10.
[0026] The ozone generator 40 is a device that gener-
ates ozone in the space 13. The ozone generator 40 is
of, for example, an electric discharge type. The ozone
generator 40 is provided, for example, on the front sur-
face side of the housing 10 in the space 13.
[0027] The installation locations or the number of
ozone generators 40 is not limited to that shown in Figs.
1 to 4. For example, as shown in Fig. 5, two ozone gen-
erators 40 may be provided, and the ozone generator 40

may be installed in the vicinity of the discharge outlet 11.
[0028] The indoor unit 1 configured as described above
is appropriately controlled by a control unit (not shown)
and operated in various operation modes (cooling, de-
humidification, air blowing, heating, and the like).
[0029] Here, the control unit is composed of, for exam-
ple, a CPU (Central Processing Unit), a RAM (Random
Access Memory), a ROM (Read Only Memory), a com-
puter-readable storage medium, and the like.
[0030] Then, a series of processing for realizing vari-
ous functions is stored in a storage medium or the like in
the form of a program, as an example, and the CPU reads
out this program to a RAM or the like, and executes
processing for information processing and calculation,
whereby various functions are realized.
[0031] As the program, a form installed in advance in
a ROM or other storage medium, a form of being provided
in a state where it is stored in a computer-readable stor-
age medium, a form of being delivered via wired or wire-
less communication means, or the like may be applied.
[0032] The computer-readable storage media is a
magnetic disk, a magneto-optical disk, a CD-ROMs, a
DVD-ROMs, a semiconductor memory, or the like.

[About Sterilization Treatment]

[0033] Sterilization with ozone in a dry state is gener-
ally well known.
[0034] Further, it has been found that the sterilization
effect is improved by dissolving ozone in water and then
drying it. This is considered to be due to the following
factors. That is, water and ozone come into contact with
each other, so that OH radicals having stronger oxidizing
power than ozone are generated, and these OH radicals
exhibit a strong sterilization effect.
[0035] The indoor unit 1 can perform the sterilization
treatment as described above after a cooling operation
or a dehumidification operation is stopped. Control of
each device related to the sterilization treatment is per-
formed by a control unit (not shown).
[0036] After stopping of the cooling operation or the
dehumidification operation refers to, for example, a state
where a compressor (not shown) is stopped and the flap
20 is moved to the closed-state position.
[0037] The relationship between the amount of dew
condensation present in the space 13 after the cooling
operation or the dehumidification operation is stopped,
the number of remaining bacteria, and time is shown in
Fig. 6.
[0038] As shown in Fig. 6, a certain amount of dew
condensation water and bacteria are present until the
cooling operation or the dehumidification operation is
stopped.
[0039] After the cooling operation or the dehumidifica-
tion operation is stopped, the ozone generator 40 gen-
erates ozone to dissolve the ozone in the dew conden-
sation water. At this time, OH radicals having stronger
oxidizing power than the ozone are generated due to the
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contact between the dew condensation water and the
ozone. Then, the amount of dew condensation water de-
creases as the drying progresses, and the number of
remaining bacteria also decreases.
[0040] In the present embodiment, ozone is generated
(that is, the ozone generator 40 is started) while drying
the space 13. The inventors have found that this method
can prevent the space 13 from being in a high humidity
state for a long period of time and increase the concen-
tration of OH radicals dissolved in the dew condensation
water in a short time.
[0041] Drying of the space 13 is started by opening at
least the flap 20 regardless of whether or not the fan 31
blows air.
[0042] However, the fan 31 may be driven at the same
time as the starting of the ozone generator 40. In this
way, it is possible to further promote drying of the space
13.
[0043] A difference in the amount of dew condensation
reduction according to the state of the flap 20 in the re-
lationship between the amount of dew condensation and
time in a case where the fan 31 is driven is shown in Fig.
7. According to this, it can be seen that drying is promoted
in a case where the flap 20 is in an open state (indicated
by a solid line), as compared to a case where the flap 20
is in a closed state (indicated by a dashed-dotted line).
[0044] Further, the fan 31 may be driven when a pre-
determined time (a first predetermined time) has elapsed
after starting of the ozone generator 40. In this way, it is
possible to take a sufficient time for the ozone to dissolve
in the dew condensation water. Since the discharge out-
let 11 is in an open state, drying of the space 13 is also
performed between the starting of the ozone generator
40 and the driving of the fan 31.
[0045] The first predetermined time is a time obtained
by a test conducted in advance, and is, for example, a
time in a range of 30 to 60 minutes.
[0046] It is preferable that the flap 20 is located within
an allowable range of the flap 20 during a normal cooling
operation or dehumidification operation while the space
13 is dried. In this way, it is possible to effectively perform
drying. In particular, drying can be most efficiently per-
formed by locating the flap 20 at its maximum air volume
position (refer to Fig. 3) during a normal cooling operation
or dehumidification operation.
[0047] Further, the flap 20 may be located on the side
(the side close to the state in Fig. 1) where the discharge
outlet 11 is closed outside the allowable range of the flap
20 during a normal cooling operation or dehumidification
operation. In this way, the possibility that the humid air
coming out of the discharge outlet 11 during the sterili-
zation treatment may hit against the user can be reduced.
[0048] The sterilization treatment started as described
above is ended, for example, as follows.

[Management with Time]

[0049] The sterilization treatment is stopped when a

predetermined time (a second predetermined time) has
elapsed after start of the sterilization treatment. Here,
stopping of the sterilization treatment refers to stopping
of the ozone generator 40 or stopping of the fan 31. In
this way, it is possible to stop the sterilization treatment
with simple control.
[0050] The second predetermined time is a time ob-
tained by a test conducted in advance, and is a time dur-
ing which the space 13 can be sufficiently dried. The sec-
ond predetermined time is, for example, a time in a range
of 60 to 120 minutes.

[Management according to Humidity Difference]

[0051] After the sterilization treatment is started, the
sterilization treatment is stopped when the difference in
humidity between the sucked air and the blown air be-
comes substantially the same value. In this way, it is pos-
sible to stop the sterilization treatment after it is confirmed
that the space 13 is surely dried.
[0052] The humidity of the sucked air and the humidity
of the blown air are measured as follows.
[0053] That is, as shown in Fig. 1, a humidity sensor
(a first humidity sensor 51) is provided in the vicinity of
the discharge outlet 11 or in the space 13 on the down-
stream side with respect to the heat exchanger 32 in the
air flow direction. Further, another humidity sensor (a
second humidity sensor 52) is provided in the vicinity of
the suction port 12 and in the space 13 on the upstream
side with respect to the heat exchanger 32. In this way,
it is possible to measure the humidity of the sucked air
and the humidity of the blown air.
[0054] According to the present embodiment, the fol-
lowing effects are obtained.
[0055] According to the indoor unit 1, since the control
unit causes the ozone generator 40 to generate ozone
in the open state where the flap 20 does not close the
discharge outlet 11 after the cooling operation or the de-
humidification operation is stopped, the ozone can be
dissolved in the dew condensation water generated in
the space 13 to generate OH radicals, and at the same
time, drying of the space 13 can be started. In this way,
it is possible to prevent the space 13 from being in a high
humidity state for a long period of time and to increase
the concentration of OH radicals dissolved in the dew
condensation water in a short time. Therefore, after the
cooling operation or the dehumidification operation is
stopped, it is possible to efficiently suppress the breeding
of bacteria and to exhibit the sterilization effect by the
OH radicals generated from ozone in a short time.
[0056] Further, in a case where the fan 31 is driven at
the same time as the starting of the ozone generator 40,
it is possible to promote drying of the space.
[0057] Further, in a case where the fan 31 is driven
when the first predetermined time has elapsed after start-
ing of the ozone generator 40, it is possible to take a
sufficient time for ozone to dissolve in the dew conden-
sation water. Since the discharge outlet 11 is in an open
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state, drying of the space 13 is performed between the
starting of the ozone generator 40 and the driving of the
fan 31.
[0058] Alternatively, in a case where the fan 31 is
stopped when the second predetermined time has
elapsed after driving of the fan 31, stopping of the steri-
lization treatment can be controlled based on a time. In
this way, it is possible to stop the sterilization treatment
with simple control.
[0059] Alternatively, since the fan 31 is stopped when
the measurement value of the first humidity sensor 51
and the measurement value of the second humidity sen-
sor 52 become substantially the same value after the fan
31 is driven, it is possible to stop the sterilization treat-
ment, based on the difference in humidity between the
sucked air and the blown air. In this way, it is possible to
stop the sterilization treatment after it is confirmed that
the space 13 is surely dried.
[0060] Further, in a case where the flap 20 that is in
the open state is located within an allowable range of the
flap 20 during the cooling operation or the dehumidifica-
tion operation, the inside (the space 13) of the housing
10 and the outside (the room inside) of the housing 10
communicate with each other with a sufficient area
through the discharge outlet 11. In this way, it is possible
to efficiently perform drying of the space 13. In particular,
in a case where the flap is at its maximum air volume
position during the cooling operation or the dehumidifi-
cation operation, it is possible to most efficiently perform
drying of the space 13.
[0061] Further, in a case where the flap 20 that is in
the open state is located on the side where the discharge
outlet 11 is closed outside the allowable range of the flap
during the cooling operation or the dehumidification op-
eration, the possibility that the humid air coming out of
the discharge outlet 11 during the sterilization treatment
may hit against the user can be reduced.
[0062] The embodiment described above can be un-
derstood as follows, for example.
[0063] That is, an indoor unit (1) for an air conditioner
(100) according to an aspect of the present disclosure
includes: a housing (10) having a space (13) formed in-
side, and a discharge outlet (11) making the space com-
municate with the outside; a flap (20) that opens and
closes the discharge outlet; an ozone generator (40) pro-
vided in the space; and a control unit, in which the control
unit causes the ozone generator to generate ozone in an
open state where the flap does not close the discharge
outlet, after a cooling operation or a dehumidification op-
eration is stopped.
[0064] According to the indoor unit for an air condition-
er according to this aspect, since the control unit causes
the ozone generator to generate ozone in the open state
where the flap does not close the discharge outlet after
the cooling operation or the dehumidification operation
is stopped, the ozone can be dissolved in the dew con-
densation water generated in the space to generate OH
radicals, and at the same time, drying of the space can

be started. In this way, it is possible to prevent the space
from being in a high humidity state for a long period of
time and to increase the concentration of OH radicals
dissolved in the dew condensation water in a short time.
Therefore, after the cooling operation or the dehumidifi-
cation operation is stopped, it is possible to efficiently
suppress the breeding of bacteria and to exhibit the ster-
ilization effect by the OH radicals generated from ozone
in a short time.
[0065] Further, the indoor unit for an air conditioner
according to an aspect of the present disclosure further
includes a fan (31) provided in the space and sending air
to the discharge outlet, in which the control unit drives
the fan at the same time as starting of the ozone gener-
ator.
[0066] According to the indoor unit for an air condition-
er according to this aspect, since the control unit drives
the fan at the same time as starting of the ozone gener-
ator, it is possible to promote drying of the space.
[0067] Further, the indoor unit for an air conditioner
according to an aspect of the present disclosure further
includes a fan provided in the space and sending air to
the discharge outlet, in which the control unit drives the
fan when a first predetermined time has elapsed after
starting of the ozone generator.
[0068] According to the indoor unit for an air condition-
er according to this aspect, since the control unit drives
fan when the first predetermined time has elapsed after
starting of the ozone generator, it is possible to take a
sufficient time for ozone to dissolve in the dew conden-
sation water. Since the discharge outlet is in an open
state, drying of the space is performed between the start-
ing of the ozone generator and the driving of the fan.
[0069] Further, in the indoor unit for an air conditioner
according to an aspect of the present disclosure, the con-
trol unit stops the fan when a second predetermined time
has elapsed after driving of the fan.
[0070] According to the indoor unit for an air condition-
er according to this aspect, since the control unit stops
the fan when the second predetermined time has elapsed
after driving of the fan, the stop of the sterilization treat-
ment can be controlled based on a time. In this way, it is
possible to stop the sterilization treatment with simple
control.
[0071] Further, in the indoor unit for an air conditioner
according to an aspect of the present disclosure, the
housing has a suction port (12) that makes the space
communicate with the outside, the indoor unit further in-
cludes a first humidity sensor(51) provided in the space
in the vicinity of the discharge outlet, and a second hu-
midity sensor (52) provided in the space in the vicinity of
the suction port, and the control unit stops the fan when
a measurement value of the first humidity sensor and a
measurement value of the second humidity sensor be-
come substantially the same value after the fan is driven.
[0072] According to the indoor unit for an air condition-
er according to this aspect, since the control unit stops
the fan when the measurement value of the first humidity
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sensor and the measurement value of the second hu-
midity sensor become substantially the same value after
the fan is driven, it is possible to stop the sterilization
treatment, based on the difference in humidity between
the sucked air and the blown air. In this way, it is possible
to stop the sterilization treatment after it is confirmed that
the space is surely dried.
[0073] Further, in the indoor unit for an air conditioner
according to an aspect of the present disclosure, the flap
that is in an open state is located within an allowable
range of the flap during the cooling operation or the de-
humidification operation.
[0074] According to the indoor unit for an air condition-
er according to this aspect, since the flap that is in an
open state is located within an allowable range of the flap
during the cooling operation or the dehumidification op-
eration, the inside (the space) of the housing and the
outside (the room inside) of the housing communicate
with each other with a sufficient area through the dis-
charge outlet. In this way, it is possible to efficiently per-
form drying of the space.
[0075] Further, in the indoor unit for an air conditioner
according to an aspect of the present disclosure, the flap
that is in an open state is at its maximum air volume
position during the cooling operation or the dehumidifi-
cation operation.
[0076] According to the indoor unit for an air condition-
er according to this aspect, since the flap that is in an
open state is at its maximum air volume position during
the cooling operation or the dehumidification operation,
it is possible to most efficiently perform drying of the
space.
[0077] Further, in the indoor unit for an air conditioner
according to an aspect of the present disclosure, the flap
that is in an open state is located on the side where the
discharge outlet is closed outside an allowable range of
the flap during the cooling operation or the dehumidifica-
tion operation.
[0078] According to the indoor unit for an air condition-
er according to this aspect, since the flap that is in an
open state is located on the side where the discharge
outlet is closed outside the allowable range of the flap
during the cooling operation or the dehumidification op-
eration, the possibility that the humid air coming out of
the discharge outlet during the sterilization treatment may
hit against the user can be reduced.

Reference Signs List

[0079]

1: indoor unit
10: housing
11: discharge outlet
12: suction port
13: space
20: flap
21: tip portion

31: fan
32: heat exchanger
33: drain pan
34: drain pan
40: ozone generator
51: first humidity sensor
52: second humidity sensor
100: air conditioner

Claims

1. An indoor unit for an air conditioner, comprising:

a housing having a space formed inside, and a
discharge outlet making the space communi-
cate with an outside;
a flap that opens and closes the discharge outlet;
an ozone generator provided in the space; and
a control unit,
wherein the control unit causes the ozone gen-
erator to generate ozone in an open state where
the flap does not close the discharge outlet, after
a cooling operation or a dehumidification oper-
ation is stopped.

2. The indoor unit for an air conditioner according to
Claim 1, further comprising:

a fan provided in the space and sending air to
the discharge outlet,
wherein the control unit drives the fan at the
same time as starting of the ozone generator.

3.  The indoor unit for an air conditioner according to
Claim 1, further comprising:

a fan provided in the space and sending air to
the discharge outlet,
wherein the control unit drives the fan when a
first predetermined time has elapsed after start-
ing of the ozone generator.

4. The indoor unit for an air conditioner according to
Claim 2 or 3, wherein the control unit stops the fan
when a second predetermined time has elapsed af-
ter driving of the fan.

5. The indoor unit for an air conditioner according to
Claim 2 or 3, wherein the housing has a suction port
that makes the space communicate with the outside,

the indoor unit further comprises
a first humidity sensor provided in the space in
the vicinity of the discharge outlet, and
a second humidity sensor provided in the space
in the vicinity of the suction port, and
the control unit stops the fan when a measure-
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ment value of the first humidity sensor and a
measurement value of the second humidity sen-
sor become substantially the same value after
the fan is driven.

6. The indoor unit for an air conditioner according to
any one of Claims 1 to 5, wherein the flap that is in
an open state is located within an allowable range
of the flap during the cooling operation or the dehu-
midification operation.

7. The indoor unit for an air conditioner according to
Claim 6, wherein the flap that is in an open state is
at its maximum air volume position during the cooling
operation or the dehumidification operation.

8. The indoor unit for an air conditioner according to
any one of Claims 1 to 5, wherein the flap that is in
an open state is located on a side where the dis-
charge outlet is closed outside an allowable range
of the flap during the cooling operation or the dehu-
midification operation.
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