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UNIT

(57) An indoor unit of an air-conditioning apparatus
includes: a casing including an air inlet, an air outlet, and
an air passage extending from the air inlet to the air outlet;
an airflow direction adjusting member having a plate
shape, disposed at the air outlet of the casing, and con-
figured to change a direction of air blowing from the air
outlet; an indoor heat exchanger disposed in the air pas-
sage of the casing; an indoor blower device disposed in

the air passage of the casing and configured to supply
air to the indoor heat exchanger; a refrigerant leakage
sensor disposed in the air passage of the casing and
configured to detect refrigerant leakage; and a controller
configured to rotate the airflow direction adjusting mem-
ber and cause the indoor blower device to operate when
determining that refrigerant leakage is present based on
a detection result of the refrigerant leakage sensor.
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Description

Technical Field

[0001] The present invention relates to an indoor unit
of an air-conditioning apparatus and the air-conditioning
apparatus including the indoor unit, and particularly to an
indoor unit of an air-conditioning apparatus that performs
predetermined control when refrigerant leaks from the
air-conditioning apparatus and the air-conditioning ap-
paratus including the indoor unit.

Background Art

[0002] A flammable refrigerant, such as R32, is used
as a refrigerant filled in a refrigerant circuit of an air-con-
ditioning apparatus in some cases. When a flammable
refrigerant leaks into a room with a weak airflow in an air-
conditioning target space (e.g., in a room), the refrigerant
remains in the room without diffusing in the room. Ac-
cordingly, the refrigerant in a flammable concentration
might remain in the room and form a flammable area.
[0003] To prevent this, an indoor unit that performs var-
ious controls in a case where refrigerant leaks in an air-
conditioning apparatus is proposed. For example, in a
proposed conventional air-conditioning apparatus, a lo-
cation of a heat source in air-conditioning target space
is determined by using a temperature sensor, air is sup-
plied to a place where the heat source is not provided,
and the leaked refrigerant is conveyed to the place with-
out the heat source (see, for example, Patent Literature
1).
[0004] Another proposed conventional air-condition-
ing apparatus includes a mechanism for discharging re-
frigerant to the outside of the room in a case where re-
frigerant leakage occurs (see, for example, Patent Liter-
ature 2).

Citation List

Patent Literatures

[0005]

Patent Literature 1: Japanese Unexamined Patent
Application Publication No. 2012-13348
Patent Literature 2: Japanese Unexamined Patent
Application Publication No. 2001-336841

Summary of Invention

Technical Problem

[0006] In a conventional air-conditioning apparatus,
there is a possibility that refrigerant that has leaked from
the air-conditioning apparatus is blown to a place where
an ignition appliance, such as a gas cooking appliance
or a stove, having a low temperature while power supply

is off is provided so that a flammable area is formed in
this place where the ignition appliance is provided. Thus,
when the ignition appliance is turned on, the refrigerant
in the flammable area might be ignited.
[0007] The present invention has been made to over-
come problems as described above, and has an object
of providing an indoor unit of an air-conditioning appara-
tus that can further ensure suppression of formation of a
flammable area and the air-conditioning apparatus in-
cluding the indoor unit.

Solution to Problem

[0008] An indoor unit of an air-conditioning apparatus
according to the present invention includes: a casing hav-
ing an air inlet, an air outlet, and an air passage extending
from the air inlet to the air outlet; an airflow direction ad-
justing member having a plate shape, disposed at the air
outlet of the casing, and configured to change a direction
of air blowing from the air outlet; an indoor heat exchang-
er disposed in the air passage of the casing; an indoor
blower device disposed in the air passage of the casing
and configured to supply air to the indoor heat exchanger;
a refrigerant leakage sensor disposed in the air passage
of the casing and configured to detect refrigerant leak-
age; and a controller configured to rotate the airflow di-
rection adjusting member and cause the indoor blower
device to operate when determining that refrigerant leak-
age is present based on a detection result of the refrig-
erant leakage sensor.

Advantageous Effects of Invention

[0009] In the indoor unit of the air-conditioning appa-
ratus according to the present invention, when determin-
ing that refrigerant leakage is present, the airflow direc-
tion adjusting member is operated and the indoor blower
device is also operated. Thus, refrigerant that has leaked
into air-conditioning target space is diffused, thereby fur-
ther ensuring suppression of formation of a flammable
area.

Brief Description of Drawings

[0010]

[Fig. 1] Fig. 1 illustrates an example of a refrigerant
circuit configuration of an air-conditioning apparatus
200 according to Embodiment of the present inven-
tion.
[Fig. 2] Fig. 2 is a front view illustrating an indoor unit
100 of the air-conditioning apparatus 200 according
to Embodiment of the present invention.
[Fig. 3] Fig. 3 is an explanatory view of an outer struc-
ture and an inner structure of the indoor unit 100 of
the air-conditioning apparatus 200 according to Em-
bodiment.
[Fig. 4] Fig. 4 is an explanatory view of louvers 30,
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which constitute an airflow direction adjusting mem-
ber, and vanes 31, which constitute an airflow direc-
tion adjusting member, at an air outlet 1A of the in-
door unit 100 of the air-conditioning apparatus 200
according to Embodiment.
[Fig. 5] Fig. 5 is an explanatory view illustrating a
state in which the louvers 30 are removed from the
indoor unit 100 illustrated in Fig. 4.
[Fig. 6] Fig. 6 is an explanatory view in which the
vanes 31 are removed from the indoor unit 100 illus-
trated in Fig. 4.
[Fig. 7] Fig. 7 is an explanatory view illustrating, for
example, a configuration of a controller 7 of the in-
door unit 100 of the air-conditioning apparatus 200
according to Embodiment of the present invention.

Description of Embodiment

[0011] Embodiment of an indoor unit of an air-condi-
tioning apparatus according to the present invention will
be described with reference to the drawings. The present
invention is not limited to Embodiment below. In the draw-
ings including Fig. 1, the dimensional relationship among
components can be different from those of actual com-
ponents.

Embodiment

[0012] Fig. 1 illustrates an example of a refrigerant cir-
cuit configuration of an air-conditioning apparatus 200
according to Embodiment. Referring to Fig. 1, a config-
uration of the air-conditioning apparatus 200, for exam-
ple, will be described.
[0013] An improvement is made on an indoor unit 100
of the air-conditioning apparatus 200 according to Em-
bodiment to further ensure suppression of formation of
a flammable area.

[Configuration]

[0014] As illustrated in Fig. 1, the air-conditioning ap-
paratus 200 includes the indoor unit 100 disposed in, for
example, air-conditioning target space (e.g., a room, a
room in a building, or a warehouse) and an outdoor unit
150 disposed outside the air-conditioning target space,
for example. The air-conditioning apparatus 200 includes
a refrigerant circuit C constituted by connecting the in-
door unit 100 and the outdoor unit 150 to each other by
a refrigerant pipe.
[0015] The air-conditioning apparatus 200 includes a
compressor 10 for compressing refrigerant, a channel
switching valve 11 for use in switching between cooling
and heating, for example, an outdoor heat exchanger 16
serving as a condenser (radiator) in cooling and as an
evaporator in heating, an expansion device 13 for reduc-
ing the pressure of refrigerant, and an indoor heat ex-
changer 3 serving as an evaporator in cooling and as a
condenser in heating. The outdoor heat exchanger 16 is

provided with an outdoor blower device 16A for use in
promoting heat exchange between air and refrigerant.
The compressor 10 is constituted by, for example, a com-
pression mechanism including a compression chamber
in which refrigerant is compressed and an electric motor
for driving the compression mechanism. The electric mo-
tor is constituted by, for example, a stator around which
a coil is wound and a rotor connected to a fan through a
shaft.
[0016] Refrigerant used in the air-conditioning appa-
ratus 200 will now be described. Examples of refrigerant
enclosed in the refrigerant circuit C include an R32 re-
frigerant. The R32 refrigerant is flammable and heavier
than the air. The refrigerant enclosed in the refrigerant
circuit C is not limited to, for example, the R32 refrigerant.
Advantages similar to those of the indoor unit 100 of the
air-conditioning apparatus 200 according to Embodiment
can be obtained as long as the refrigerant is flammable.
[0017] Fig. 2 is a front view of the indoor unit 100 of
the air-conditioning apparatus 200 according to Embod-
iment. Fig. 3 is an explanatory view of an outer structure
and an inner structure of the indoor unit 100 of the air-
conditioning apparatus 200 according to Embodiment.
Fig. 3 illustrates the external structure and the inner struc-
ture of the indoor unit 100 when viewed from a side there-
of. Referring to Figs. 2 and 3, a configuration of the indoor
unit 100, for example, will be described.
[0018] As illustrated in Fig. 2, the indoor unit 100 in-
cludes a casing 1 constituting, for example, an enclosure,
an indoor blower device 2 disposed in the casing 1, and
an indoor heat exchanger 3 disposed in the casing 1 and
serving as a condenser or an evaporator.
[0019] The indoor unit 100 also includes a refrigerant
leakage sensor 6 for use in detecting refrigerant that
leaks into the casing 1, a control box 18 including a con-
troller 7 for controlling components, and a display panel
8 that provides an display indicating that the indoor unit
100 is in operation.

(Casing 1)

[0020] The casing 1 has a rectangular parallelepiped
enclosure, and an air passage R1 in which air flows is
formed in the casing 1. The casing 1 has an air outlet 1A
for releasing air and an air inlet 1B for taking air therein.
In the casing 1, the air inlet 1B, the indoor blower device
2, the indoor heat exchanger 3, and the air outlet 1A are
arranged in this order from the downstream side in an air
flow direction. The air inlet 1B has a grille part 1B1 ex-
tending in parallel with the horizontal direction. The grille
part 1B1 can prevent a finger to enter the air inlet 1B, for
example.
[0021] The air outlet 1A has rotatable louvers 30 and
rotatable vanes 31. The louvers 30 can laterally adjust
the direction of air released by the action of the indoor
blower device 2. The vanes 31 can vertically adjust the
direction of air released by the action of the indoor blower
device 2. The configurations of the louvers 30 and the
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vanes 31 will be specifically described with reference to
Figs. 4 to 6.
[0022] The casing 1 includes a front panel 1C consti-
tuting a part of a front surface of the indoor unit 100, a
bottom surface part 1D supporting a self-weight of the
casing, a rear part 1E extending vertically, a support part
1 F supporting a lower end of the indoor heat exchanger
3, and an upper surface part 1G constituting an upper
surface of the indoor unit 100.
[0023] The front panel 1C has a surface (front surface)
serving as a design surface of the indoor unit 100. The
air inlet 1B is formed in a lower portion of the front panel
1C. The air outlet 1A is formed in an upper portion of the
front panel 1C. In addition, the display panel 8 is disposed
between the air inlet 1B and the air outlet 1A in the front
panel 1C. A lower surface of the bottom surface part 1D
is provided with, for example, a leg placed on the floor
of air-conditioning target space. The refrigerant leakage
sensor 6 is disposed on top of the bottom surface part
1D. The rear part 1E is disposed at the rear of the indoor
heat exchanger 3. The distance between the rear part
1E and the indoor heat exchanger 3 that are opposed to
each other decreases toward the upper end of the indoor
heat exchanger 3.
[0024] The support part 1F is disposed at the rear of
the front panel 1C. The support part 1F is disposed above
the indoor blower device 2. The upper surface part 1G
is provided perpendicularly to the rear part 1E. The upper
end of the indoor heat exchanger 3 is disposed at the
rear end of the upper surface part 1G, and the air outlet
1A is disposed at the front end of the upper surface part
1G.

(Indoor Air-sending Device 2)

[0025] The indoor blower device 2 is constituted by,
for example, a fan and a motor for driving the fan, and is
configured to take air in the casing 1 and release air to
the outside of the casing 1. The indoor blower device 2
is disposed upstream of the indoor heat exchanger 3.
The indoor blower device 2 is disposed below the indoor
heat exchanger 3.

(Indoor Heat Exchanger 3)

[0026] The indoor heat exchanger 3 is tilted in such a
manner that a lower portion of the indoor heat exchanger
3 is closer to the front surface than an upper portion of
the indoor heat exchanger 3 is. The indoor heat exchang-
er 3 is, for example, a fin-and-tube heat exchanger. The
indoor heat exchanger 3 is connected to the outdoor heat
exchanger 16 provided in the outdoor unit 150 through
a refrigerant pipe. The air outlet 1A is disposed in front
of the indoor heat exchanger 3. More specifically, the
upper end of the front surface of the indoor heat exchang-
er 3 faces the air outlet 1 A of the casing 1.

(Refrigerant Leakage Sensor 6)

[0027] The refrigerant leakage sensor 6 is used to de-
tect refrigerant remaining in a lower portion of the casing
1 when refrigerant leaks into the casing 1. The refrigerant
leakage sensor 6 is provided in the air passage R1. The
refrigerant leakage sensor 6 is disposed in a lower portion
of the casing 1. The refrigerant leakage sensor 6 is dis-
posed at a height of 10 cm or less from the floor, for
example.
[0028] In a case where refrigerant leakage occurs be-
cause of, for example, damage on a portion of the refrig-
erant pipe connected to the indoor heat exchanger 3 and
located in the casing 1, a large part of the flammable
refrigerant moves below the indoor heat exchanger 3
when, and because in many cases, the refrigerant is
heavier than air. The refrigerant leakage sensor 6 can
detect the refrigerant that has moved below the indoor
heat exchanger 3. The refrigerant leakage sensor 6 may
be of various types such as an oxygen concentration type
and a flammable gas detection type.

(Control Box 18)

[0029] The control box 18 includes a controller 7 con-
figured to perform various controls, for example. The con-
troller 7 determines whether refrigerant leakage is
present or not based on a detection result of the refrig-
erant leakage sensor 6. Based on this determination re-
sult, the controller 7 controls the indoor blower device 2,
the louvers 30, and the vanes 31, for example. The con-
figuration of the controller 7 will be specifically described
with reference to Fig. 7.

(Display Panel 8)

[0030] The display panel 8 is disposed in an upper por-
tion of the casing 1, for example. The display panel 8
includes a display unit that can display information such
as a cooling operation, a heating operation, and a set
temperature, for example. The display panel 8 also in-
cludes, for example, an operation unit that receives the
type of an operation of the indoor unit 100.

[Detailed Description of Louvers 30 and Vanes 31]

[0031] Fig. 3 is an explanatory view of an outer struc-
ture and an inner structure of the indoor unit 100 of the
air-conditioning apparatus 200 according to Embodi-
ment. Fig. 4 is an explanatory view of the louvers 30,
which are an airflow direction adjusting member, and the
vanes 31, which are an airflow direction adjusting mem-
ber, at the air outlet 1A of the indoor unit 100 of the air-
conditioning apparatus 200 according to Embodiment.
Fig. 5 is an explanatory view illustrating a state in which
the louvers 30 are removed from the indoor unit 100 il-
lustrated in Fig. 4. Referring to Figs. 3 to 5, the configu-
rations of the louvers 30 and the vanes 31 that are the
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airflow direction adjusting members, for example, will be
described.
[0032] The multiple louvers 30 are provided at the air
outlet 1A. The number of the louvers 30 is not limited to
a plural number, and a single louver 30 may be provided.
The louvers 30 are attached to an opening rim L of the
air outlet 1A. The opening rim L is rectangular. The open-
ing rim L includes opposed side rims L1 and L2 and op-
posed upper and lower rims L3 and L4. The side rims L1
and L2 are orthogonal to the upper and lower rims L3
and L4.
[0033] The louvers 30 are rotatably coupled to the side
rim L1 at one end, and are rotatably coupled to the side
rim L2 at the other end. The vanes 31 are disposed at
the rear of the louvers 30. That is, the vanes 31 are dis-
posed upstream of the louvers 30 in the air flow direction.
In the indoor unit 100, the direction of the louvers 30 can
be vertically changed by the action of a louver actuator
(not shown) whose operation is controlled by the control-
ler 7.
[0034] The multiple vanes 31 are also provided at the
air outlet 1A. The number of the vanes 31 is not limited
to a plural number, and a single vane 31 may be provided.
The vanes 31 are attached to the upper rim L3 and the
lower rim L4 of the opening rim L of the air outlet 1A.
Specifically, the vanes 31 are rotatably coupled to the
upper rim L3 at the upper end, and are rotatably coupled
to the lower rim L4 at the lower end. The louvers 30 are
disposed forward of the vanes 31, and face the vanes
31. In the indoor unit 100, the direction of the vanes 31
can be laterally changed by the action of a vane actuator
(not shown) controlled by the controller 7.

[Detailed Description of Control Device 7]

[0035] Fig. 7 is an explanatory view illustrating, for ex-
ample, a configuration of the controller 7 of the indoor
unit 100 of the air-conditioning apparatus 200 according
to Embodiment. Referring to Fig. 7, functional blocks of
the refrigerant leakage sensor 6 and the controller 7 and
the actuators, for example, controlled by the controller 7
will be described.
[0036] The controller 7 includes a leakage determina-
tion unit 7A that receives a detection result of the refrig-
erant leakage sensor 6, a louver control unit 7B that con-
trols a louver actuator RA that operates the louvers 30,
a vane control unit 7C for controlling a vane actuator VA
for causing the vanes 31 to operate, a fan rotation speed
control unit 7D for controlling a motor of the indoor blower
device 2, and a rotor rotation speed controller 7E that
controls an electric motor provided in the compressor 10.
[0037] The leakage determination unit 7A determines
whether refrigerant leakage occurs or not, based on an
output (e.g., voltage) from the refrigerant leakage sensor
6. If the refrigerant leakage sensor 6 detects the presence
of refrigerant leakage, the leakage determination unit 7A
determines that refrigerant leakage is present. If the out-
put of the refrigerant leakage sensor 6 changes to reach

a predetermined first range, for example, the leakage
determination unit 7A determines that refrigerant leakage
is present. The leakage determination unit 7A operates
irrespective of whether a user turns the indoor unit 100
on or off. That is, the indoor unit 100 determines refrig-
erant leakage irrespective of an on or off state of the
indoor unit 100.
[0038] The louver control unit 7B controls the louver
actuator RA based on the determination result of the leak-
age determination unit 7A. If the leakage determination
unit 7A determines that refrigerant leakage occurs, the
louver control unit 7B controls the louver actuator RA so
that the louvers 30 perform a swing operation, irrespec-
tive of whether the indoor unit 100 is on or off. Here, the
swing operation refers to an operation of alternately
switching the direction of the louvers 30 between a first
direction (right) and a second direction (left) opposite to
the first direction. The louver actuator RA can be, for ex-
ample, a driving part such as a motor.
[0039] The vane control unit 7C controls the vane ac-
tuator VA based on the determination result of the leak-
age determination unit 7A. If the leakage determination
unit 7A determines that refrigerant leakage is present,
the vane control unit 7C controls the vane actuator VA
in accordance with the angle of the vanes 31, irrespective
of whether the indoor unit 100 is on or off. This control
of the vane actuator VA can rotate the vanes 31 and
change the angle of the vanes 31. For example, in a case
where the vanes 31 are oriented downward, the angle of
the vanes 31 may be changed so that the vanes 31 are
in parallel with the horizontal direction or the vanes 31
are oriented upward. After the vanes 31 have rotated to
change the angle of the vanes 31, the angle of the vanes
31 are maintained. In a manner similar to the louver ac-
tuator RA, the vane actuator VA can be, for example, a
driving part such as a motor.
[0040] If it is determined that refrigerant leakage is
present while the indoor unit 100 is in operation (the in-
door blower device 2 is in operation), the fan rotation
speed control unit 7D increases a fan rotation speed of
the indoor blower device 2. The fan rotation speed control
unit 7D may increase the fan rotation speed of the indoor
blower device 2 from the speed at a current operation or
may increase the fan rotation speed of the indoor blower
device 2 to a maximum fan rotation speed in an air con-
ditioning operation. Furthermore, if the leakage determi-
nation unit 7A determines that refrigerant leakage is
present, the fan rotation speed control unit 7D may in-
crease the fan rotation speed of the indoor blower device
2 to a speed higher than the maximum fan rotation speed
in the air conditioning operation. This is because the case
of occurrence of refrigerant leakage has some degree of
urgency, and thus, there is no other choice but to some-
what sacrifice comfort of a user in the air-conditioning
target space.
[0041] The fan rotation speed control unit 7D also
causes the indoor blower device 2 to operate in a case
where it is determined that refrigerant leakage is present
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while the operation of the indoor unit 100 is suspended
(the indoor blower device 2 is suspended). In this case,
the fan rotation speed of the indoor blower device 2 may
be increased to the maximum fan rotation speed in the
air conditioning operation or to a fan rotation speed higher
than the maximum fan rotation speed in the air condition-
ing operation.
[0042] The louver control unit 7B, the vane control unit
7C, and the fan rotation speed control unit 7D individually
control the actuator and other components, thereby fur-
ther ensuring diffusion of refrigerant that has leaked into
the air-conditioning target space. Thus, it is possible to
suppress formation of a flammable area caused by re-
frigerant in a flammable concentration remaining in the
air-conditioning target space.
[0043] If the leakage determination unit 7A determines
that refrigerant leakage occurs, the rotor rotation speed
controller 7E stops the compressor 10 in a case where
the compressor 10 is in operation. If the compressor 10
continues operating at the occurrence of refrigerant leak-
age due to damage of, for example, the indoor heat ex-
changer 3, the amount of refrigerant leakage will in-
crease. To prevent this, when determining that refrigerant
leakage is present, the compressor 10 is stopped so that
the amount of refrigerant leakage is suppressed. Thus,
if the leakage determination unit 7A determines that re-
frigerant leakage occurs, the rotor rotation speed con-
troller 7E controls an electric motor of the compressor 10
to stop the compressor 10.

[Advantages of Indoor Unit 100 of Air-conditioning Ap-
paratus 200 according to Embodiment]

[0044] An indoor unit 100 of the air-conditioning appa-
ratus 200 according to Embodiment includes: a casing 1
including an air inlet 1B, an air outlet 1A, and an air pas-
sage R1 extending from the air inlet 1B to the air outlet
1A; an airflow direction adjusting member (louvers 30
and vanes 31) having a plate shape, disposed at the air
outlet 1A of the casing 1, and configured to change a
direction of air blowing from the air outlet 1A; an indoor
heat exchanger 3 disposed in the air passage R1 of the
casing 1; an indoor blower device 2 disposed in the air
passage R1 of the casing 1 and configured to supply air
to the indoor heat exchanger 3; a refrigerant leakage sen-
sor 6 disposed in the air passage R1 of the casing 1 and
configured to detect refrigerant leakage; and a controller
7 configured to move the airflow direction adjusting mem-
ber and cause the indoor blower device 2 to operate when
determining that refrigerant leakage is present based on
a detection result of the refrigerant leakage sensor 6.
This configuration further ensures diffusion of refrigerant
that has leaked into an air-conditioning target space, and
can suppress formation of a flammable area caused by
refrigerant in a flammable concentration remaining in the
air-conditioning target space.
[0045] The indoor unit 100 of the air-conditioning ap-
paratus 200 according to Embodiment can suppress for-

mation of a flammable area in air-conditioning target
space without being provided with a mechanism for dis-
charging refrigerant that has leaked into the air-condi-
tioning target space to the outside of the air-conditioning
target space (e.g., outdoors). Thus, the indoor unit 100
of the air-conditioning apparatus 200 according to Em-
bodiment can suppress an increase in fabrication costs.
[0046] The controller 5 performs determination of re-
frigerant leakage irrespective of whether the indoor unit
100 of the air-conditioning apparatus 200 according to
Embodiment is on or off. Thus, even when refrigerant
leakage occurs due to damage on, for example, the re-
frigerant pipe while the indoor unit 100 is off, the controller
5 detects the refrigerant leakage and causes the airflow
direction adjusting member to operate and the indoor
blower device 2 to operate so that refrigerant that has
leaked into the air-conditioning target space can be dif-
fused.
[0047] In the indoor unit 100 of the air-conditioning ap-
paratus 200 according to Embodiment, when determin-
ing that refrigerant leakage is present, the controller 7
performs a swing operation of alternately changing a di-
rection of the airflow direction adjusting member (louvers
30 and vanes 31) between a first direction and a second
direction opposite to the first direction. The swing oper-
ation of the airflow direction adjusting member can avoid
uneven distribution of leaked refrigerant to left or right
space in the air-conditioning target space or uneven dis-
tribution of leaked refrigerant in lower or upper space in
the air-conditioning target space. This configuration fur-
ther ensures diffusion of leaked refrigerant, and can sup-
press formation of a flammable area caused by refriger-
ant in a flammable concentration remaining in the air-
conditioning target space. In addition, even in a case
where an obstacle (e.g., furniture) is present in front of
the indoor unit 100, the indoor unit 100 can supply air to
the air-conditioning target space while detouring the ob-
stacle to perform a swing operation so that formation of
a flammable area in the air-conditioning target space can
be suppressed.
[0048] In the indoor unit 100 of the air-conditioning ap-
paratus 200 according to Embodiment, the airflow direc-
tion adjusting member includes a first airflow direction
plate (louvers 30) which extends in parallel to a vertical
direction and whose orientation is changeable in a lateral
direction, and a second airflow direction plate (vanes 31)
which faces the first airflow direction plate (louvers 30)
and whose orientation is changeable in the vertical di-
rection, and when determining that refrigerant leakage
is present, the controller 7 performs a swing operation of
alternately changing a direction of the first airflow direc-
tion plate (louvers 30), and rotates the second airflow
direction plate (vanes 31) upward in a state where the
second airflow direction plate (vanes 31) faces down-
ward. This configuration can avoid uneven distribution of
leaked refrigerant in left or right space in the air-condi-
tioning target space.
[0049] The flammable refrigerant, such as an R32 re-
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frigerant, can be heavier than the air. When the refriger-
ant leaks, the refrigerant descends to the floor and re-
mains in a lower portion of the air-conditioning target
space. Thus, the configuration described above can
avoid uneven distribution of refrigerant in lower space in
the air-conditioning target space.
[0050] In this example, when determining that refrig-
erant leakage is present, the controller 7 performs a
swing operation of the first airflow direction plate (louvers
30) as well as rotating the second airflow direction plate
(vanes 31). However, the present invention is not limited
to this example. If it is determined that refrigerant leakage
occurs, the controller 7 may move only the first airflow
direction plate without moving the second airflow direc-
tion plate. This configuration can also avoid uneven dis-
tribution of refrigerant in the air-conditioning target space.
[0051] If it is determined that refrigerant leakage oc-
curs, the controller 7 may move only the second airflow
direction plate without moving the first airflow direction
plate. This configuration can also avoid uneven distribu-
tion of refrigerant in lower space of the air-conditioning
target space.
[0052] The controller 7 may have a time lag between
performing a swing operation of the first airflow direction
plate and a rotation operation of the second airflow di-
rection plate. That is, after the swing operation of the first
airflow direction plate has been performed, the rotation
operation of the second airflow direction plate may be
performed.
[0053] In the indoor unit 100 of the air-conditioning ap-
paratus 200 according to Embodiment, the controller 7
determines a speed of the swing operation of the airflow
direction adjusting member (louvers 30 and vanes 31)
based on a fan rotation speed of the indoor blower device
2.
[0054] When air blowing from the air outlet 1 A passes
through the louvers 30 and the vanes 31, a pressure loss
of air occurs. To prevent this, in a case where the fan
rotation speed of the indoor blower device 2 is high, the
controller 7 reduces the speed of the swing operation of
the airflow direction adjusting member. In a case where
the fan rotation speed of the indoor blower device 2 is
low, the controller 7 increases the speed of the swing
operation of the airflow direction adjusting member. That
is, the controller 7 controls the indoor blower device 2 in
such a manner that the speed of the swing operation of
the airflow direction adjusting member in a case where
the fan rotation speed of the indoor blower device 2 is
low is higher than the speed of the swing operation of
the airflow direction adjusting member in a case where
the fan rotation speed of the indoor blower device 2 is
high.
[0055] This configuration can reduce an increase in
pressure loss of air blowing from the air outlet 1A. Thus,
air can be more efficiently released from the air outlet 1A
into the air-conditioning target space, thereby further en-
suring diffusion of refrigerant in the air-conditioning target
space.

[0056] In the indoor unit 100 of the air-conditioning ap-
paratus 200 according to Embodiment, when determin-
ing that refrigerant leakage is present, the controller 7
causes the indoor blower device 2 to operate at a fan
rotation speed higher than a maximum value of a fan
rotation speed of the indoor blower device 2 in an air
conditioning operation. The case of occurrence of refrig-
erant leakage has urgency because an increased prob-
ability of ignition of refrigerant. Thus, the fan rotation
speed of the indoor blower device 2 is increased even
with sacrifice of, for example, comfort of a user in the air-
conditioning target space. This configuration further en-
sures diffusion of refrigerant in the air-conditioning target
space.
[0057] In the indoor unit 100 of the air-conditioning ap-
paratus 200 according to Embodiment, the casing 1 is of
a floor-standing type including a bottom surface part 1D
serving as a placement surface, the air inlet 1B is dis-
posed in a lower portion of the casing 1 and the air outlet
1A is disposed in an upper portion of the casing 1, and
the refrigerant leakage sensor 6 is disposed in a lower
portion of the casing 1. The flammable refrigerant, such
as an R32 refrigerant, can be heavier than the air. When
the refrigerant leaks, the refrigerant descends. The con-
figuration described above ensures detection of such de-
scending refrigerant by the refrigerant leakage sensor 6.
[0058] An air-conditioning apparatus 200 according to
Embodiment includes an indoor unit 100 and an outdoor
unit 150 connected to the indoor unit 100 through a re-
frigerant pipe, and a flammable refrigerant circulates be-
tween the indoor unit 100 and the outdoor unit 150. That
is, since the air-conditioning apparatus 200 includes the
indoor unit 100, the air-conditioning apparatus 200 en-
sures diffusion of refrigerant that has leaked into the air-
conditioning target space, and can suppress formation
of a flammable area caused by refrigerant in a flammable
concentration remaining in the air-conditioning target
space.

Reference Signs List

[0059] 1 casing, 1A air outlet, 1B air inlet, 1B1 grille
part, 1C front panel, 1D bottom surface part, 1E rear part,
1F support part, 1G upper surface part, 2 indoor blower
device, 3 indoor heat exchanger, 6 refrigerant leakage
sensor, 7 controller, 7A leakage determination unit, 7B
louver controller, 7C vane controller, 7D fan rotation
speed controller, 7E rotor rotation speed controller, 8 dis-
play panel, 10 compressor, 11 channel switching valve,
13 reducing device, 16 outdoor heat exchanger, 16A out-
door blower device, 18 control box, 30 louver, 31 vane,
100 indoor unit, 150 outdoor unit, 200 air-conditioning
apparatus, C refrigerant circuit, L opening rim, L1 side
rim, L2 side rim, L3 upper rim, L4 lower rim, R1 air pas-
sage, RA louver actuator, VA vane actuator.
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Claims

1. An indoor unit of an air-conditioning apparatus, com-
prising:

a casing having an air inlet, an air outlet, and an
air passage extending from the air inlet to the
air outlet;
an airflow direction adjusting member having a
plate shape, disposed at the air outlet of the cas-
ing, and configured to change a direction of air
blowing from the air outlet;
an indoor heat exchanger disposed in the air
passage of the casing;
an indoor blower device disposed in the air pas-
sage of the casing and configured to supply air
to the indoor heat exchanger;
a refrigerant leakage sensor disposed in the air
passage of the casing and configured to detect
refrigerant leakage; and
a controller configured to rotate the airflow di-
rection adjusting member and cause the indoor
blower device to operate when determining that
refrigerant leakage is present based on a detec-
tion result of the refrigerant leakage sensor.

2. The indoor unit of claim 1, wherein

the controller is configured to perform, when de-
termining that refrigerant leakage is present, a
swing operation of alternately changing a direc-
tion of the airflow direction adjusting member
between a first direction and a second direction
opposite to the first direction.

3. The indoor unit of claim 1, wherein
the airflow direction adjusting member includes

a first airflow direction plate which extends in
parallel to a vertical direction and whose orien-
tation is changeable in a lateral direction, and
a second airflow direction plate which extends
in parallel to the lateral direction and faces the
first airflow direction plate, and whose orienta-
tion is changeable in the vertical direction, and

the controller is configured to, when determining that
refrigerant leakage is present,

perform a swing operation of alternately chang-
ing a direction of the first airflow direction plate
in the lateral direction, and
rotate the second airflow direction plate upward
in a state where the second airflow direction
plate faces downward.

4. The indoor unit of claim 2 or 3, wherein
the controller is configured to determine a speed of

the swing operation of the airflow direction adjusting
member based on a fan rotation speed of the indoor
blower device.

5. The indoor unit of any one of claims 1 to 4, wherein
the controller is configured to, when determining that
refrigerant leakage is present, cause the indoor
blower device to operate at a fan rotation speed high-
er than a maximum value of a fan rotation speed of
the indoor blower device in an air conditioning oper-
ation.

6. The indoor unit of any one of claims 1 to 5, wherein
the casing is of a floor-standing type including a bot-
tom surface part serving as a placement surface,
the air inlet is formed in a lower portion of the casing,
the air outlet is formed in an upper portion of the
casing, and
the refrigerant leakage sensor is disposed in a lower
portion of the casing.

7. An air-conditioning apparatus comprising:

the indoor unit of any one of claims 1 to 6; and
an outdoor unit connected to the indoor unit
through a refrigerant pipe, the air-conditioning
apparatus being configured to circulate a flam-
mable refrigerant between the indoor unit and
the outdoor unit.
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