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(54) AIR-CONDITIONING DEVICE

(57) To provide an air-conditioning device that,
among indoor units connected to the same refrigerant
system, enables recognition of the state of another indoor
unit and can prevent reduction of the comfort of users.

When a refrigerant leakage sensor 40 detects refrig-
erant leakage of an indoor unit 20, a centralized controller
50 controls an opening/closing device located upstream
of the indoor unit 20 to be closed. When the opening/clos-
ing device located upstream of the indoor unit 20 is in a
closed state and the refrigerant leakage sensor 40 of the

indoor unit 20 detects a refrigerant, the centralized con-
troller 50 controls the indoor unit 20 to a refrigerant leak-
age state in which a cooling operation or a heating op-
eration is stopped. When the opening/closing device lo-
cated upstream of the indoor unit 20 is in a closed state
and the refrigerant leakage sensor 40 of the indoor unit
20 detects no refrigerant, the centralized controller 50
controls the indoor unit 20 to a limited operation state in
which the indoor unit 20 performs a fan operation or stops
operation.
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Description

[Technical Field]

[0001] The present invention relates to an air-condi-
tioning device.

[Background Art]

[0002] There has been conventionally proposed an air-
conditioning device that includes indoor units each pro-
vided with a refrigerant leakage sensor that detects re-
frigerant leakage and a display device that, when the
refrigerant leakage sensor detects refrigerant leakage,
makes a notification that the refrigerant leakage has oc-
curred, and, when the refrigerant leakage sensor of any
of the indoor units detects refrigerant leakage, notifies
the plurality of display devices that the refrigerant leakage
has occurred, thereby making it possible to effectively
communicate to users that the refrigerant leakage has
occurred and improve the safety of the users (e.g., refer
to Patent Literature 1).

[Citation List]

[Patent Literature]

[0003] [Patent Literature 1]
Japanese Patent Laid-Open No. 2016-223650

[Summary of Invention]

[Technical Problem]

[0004] However, in the conventional technique de-
scribed above, when indoor units are installed in a plu-
rality of rooms, although a user of the indoor unit having
refrigerant leakage can recognize the refrigerant leak-
age, the refrigerant leakage state cannot be recognized
in another indoor unit connected to the same refrigerant
system. Thus, there is a problem in that, when refrigerant
supply to the other indoor unit is stopped or operation of
the other indoor unit is disabled due to the refrigerant
leakage, a user of the other indoor unit cannot recognize
an operating state in the same refrigerant system.
[0005] Also, since, when refrigerant leakage has oc-
curred, the operation of another indoor unit connected to
the same refrigerant system as the indoor unit having the
refrigerant leakage is stopped, there is a problem in that,
although a user can recognize the presence or absence
of refrigerant leakage, reduction in the comfort of the user
thereafter cannot be avoided.
[0006] The present invention has been made in view
of the points described above, and an object thereof is
to provide an air-conditioning device that, among indoor
units connected to the same refrigerant system, enables
recognition of the state of another indoor unit and can
prevent reduction of the comfort of users.

[Solution to Problem]

[0007] In order to achieve the above object, an air-con-
ditioning device of the present invention includes: an out-
door unit including at least a compressor, and a heat
source side heat exchanger; a plurality of indoor units
each including at least a use side heat exchanger, and
a fan; a liquid refrigerant pipe and a gas refrigerant pipe
that connect the outdoor unit and the indoor units; an
opening/closing device provided upstream of the indoor
unit on the liquid refrigerant pipe and the gas refrigerant
pipe, the opening/closing device being configured to shut
off a flow of a refrigerant in the liquid refrigerant pipe and
the gas refrigerant pipe; a refrigerant leakage sensor that
detects leakage of the refrigerant from the indoor unit;
and a control device that controls opening and closing of
the opening/closing device based on a detection signal
of the refrigerant leakage sensor, in which, when the re-
frigerant leakage sensor detects refrigerant leakage of
the indoor unit, the control device controls the open-
ing/closing device located upstream of the indoor unit to
be closed, when the opening/closing device located up-
stream of the indoor unit is in a closed state and the re-
frigerant leakage sensor of the indoor unit detects the
refrigerant, the control device controls the indoor unit to
a refrigerant leakage state in which a cooling operation
or a heating operation is stopped, and when the open-
ing/closing device located upstream of the indoor unit is
in a closed state and the refrigerant leakage sensor of
the indoor unit detects no refrigerant, the control device
controls the indoor unit to a limited operation state in
which the indoor unit performs a fan operation or stops
operation.
[0008] Note that the entire contents of Japanese Pat-
ent Application No. 2020-092271 filed May 27, 2020 are
incorporated in this specification.

[Advantageous Effects of Invention]

[0009] According to the present invention, when the
shut-off valves on the liquid refrigerant pipe and the gas
refrigerant pipe are closed to stop operation when refrig-
erant leakage occurs in the indoor unit, another indoor
unit connected to the same liquid refrigerant pipe and
gas refrigerant pipe is controlled to the limited operation
state. Thus, reduction in the comfort of a user of the other
indoor unit can be prevented by causing the other indoor
unit to perform the fan operation.

[Brief Description of Drawings]

[0010]

[FIG. 1] FIG. 1 is a schematic configuration diagram
showing an embodiment of an air-conditioning de-
vice according to the present invention.
[FIG. 2] FIG. 2 is a block diagram showing a control
configuration of the embodiment.
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[FIG. 3] FIG. 3 is a flowchart showing operation of
the embodiment.

[Description of Embodiment]

[0011] A first invention provides an air-conditioning de-
vice including: an outdoor unit including at least a com-
pressor, and a heat source side heat exchanger; a plu-
rality of indoor units each including at least a use side
heat exchanger, and a fan; a liquid refrigerant pipe and
a gas refrigerant pipe that connect the outdoor unit and
the indoor units; an opening/closing device provided up-
stream of the indoor unit on the liquid refrigerant pipe and
the gas refrigerant pipe, the opening/closing device being
configured to shut off a flow of a refrigerant in the liquid
refrigerant pipe and the gas refrigerant pipe; a refrigerant
leakage sensor that detects leakage of the refrigerant
from the indoor unit; and a control device that controls
opening and closing of the opening/closing device based
on a detection signal of the refrigerant leakage sensor,
wherein when the refrigerant leakage sensor detects re-
frigerant leakage of the indoor unit, the control device
controls the opening/closing device located upstream of
the indoor unit to be closed, when the opening/closing
device located upstream of the indoor unit is in a closed
state and the refrigerant leakage sensor of the indoor
unit detects the refrigerant, the control device controls
the indoor unit to a refrigerant leakage state in which a
cooling operation or a heating operation is stopped, and
when the opening/closing device located upstream of the
indoor unit is in a closed state and the refrigerant leakage
sensor of the indoor unit detects no refrigerant, the control
device controls the indoor unit to a limited operation state
in which the indoor unit performs a fan operation or stops
operation.
[0012] Accordingly, when the opening/closing device
on the liquid refrigerant pipe and the gas refrigerant pipe
is closed to stop operation when refrigerant leakage oc-
curs in the indoor unit, another indoor unit connected to
the same liquid refrigerant pipe and gas refrigerant pipe
is controlled to the limited operation state. Thus, reduc-
tion in the comfort of a user of the other indoor unit can
be prevented by causing the other indoor unit to perform
the fan operation.
[0013] In a second invention, when the opening/clos-
ing device located upstream of the indoor unit is in an
open state, the control device controls the indoor unit to
an operable state in which the indoor unit performs the
cooling operation, the heating operation, or the fan op-
eration.
[0014] Accordingly, even when refrigerant leakage oc-
curs in the indoor unit, in another indoor unit connected
to the other liquid refrigerant pipe and gas refrigerant pipe
that are not closed by the opening/closing device, the
flow of the refrigerant is not shut off, and any of the cooling
operation, the heating operation, and the fan operation
can be performed. Thus, reduction of the comfort of a
user can be prevented.

[0015] In a third invention, the control device includes
a display unit for checking an operating state of the indoor
unit, and the control device causes the display unit to
display whether the indoor unit is in the refrigerant leak-
age state, the limited operation state, or the operable
state.
[0016] Accordingly, by the control device causing the
display unit to display whether the indoor unit is in the
refrigerant leakage state, the limited operation state, or
the operable state, an administrator can recognize the
indoor unit that cannot perform an air-conditioning oper-
ation, the indoor unit that cannot perform the air-condi-
tioning operation, but can perform the fan operation, and
the indoor unit that can perform the air-conditioning op-
eration. As a result, after the operation is stopped, it is
possible to promptly communicate the operating state to
a user in a space where each indoor unit is present.
[0017] In a fourth invention, each of the indoor units
includes a display unit, and the control device causes the
display unit of the indoor unit in the refrigerant leakage
state to display being in the refrigerant leakage state and
presence of the indoor unit in the operable state, causes
the display unit of the indoor unit in the limited operation
state to display being in the limited operation state and
presence of the indoor unit in the operable state, and
causes the display unit of the indoor unit in the operable
state to display being in the operable state and presence
of the indoor unit in the refrigerant leakage state.
[0018] Accordingly, a user of the indoor unit can rec-
ognize the indoor unit that cannot perform the air-condi-
tioning operation and the indoor unit that can perform the
air-conditioning operation. Also, since the state of the
occurrence of refrigerant leakage in the same refrigerant
pipe system and the other refrigerant pipe system can
be recognized, the refrigerant leakage state can be no-
tified to users of the plurality of indoor unit.
[0019] Hereinbelow, an embodiment of the present in-
vention will be described with reference to the drawings.
[0020] FIG. 1 is a schematic configuration diagram
showing the embodiment of the air-conditioning device
according to the present invention. Note that an air-con-
ditioning device to which the present invention is applied
is not limited thereto, and the present invention is appli-
cable to various air-conditioning devices.
[0021] As shown in FIG. 1, an air-conditioning device
1 includes an outdoor unit 10, and a plurality of indoor
units 20. For example, a compressor 11 (refer to FIG. 2),
an outdoor heat exchanger, and a four-way valve that
switches a refrigerant channel are housed in the outdoor
unit 10.
[0022] The outdoor unit 10 and the indoor units 20 in-
clude a liquid refrigerant pipe 30 and a gas refrigerant
pipe 32 that connect the compressor of the outdoor unit
and heat exchangers of the indoor units 20.
[0023] The present embodiment shows an example in
which five rooms A to E are provided as rooms where
the indoor units 20 are installed.
[0024] One indoor unit 20 is installed in each of the
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rooms A, B, C, and E. Also, two indoor units 20 are in-
stalled in the room D.
[0025] The liquid refrigerant pipe 30 branches midway
into a first liquid refrigerant pipe 30a and a second liquid
refrigerant pipe 30b. The gas refrigerant pipe 32 branch-
es midway into a first gas refrigerant pipe 32a and a sec-
ond gas refrigerant pipe 32b.
[0026] The first liquid refrigerant pipe 30a and the first
gas refrigerant pipe 32a are connected to the indoor unit
20 in the room A, the indoor unit 20 in the room B, and
the indoor unit 20 in the room C.
[0027] The second liquid refrigerant pipe 30b and the
second gas refrigerant pipe 32b are connected to the two
indoor units 20 in the room D and the indoor unit 20 in
the room E.
[0028] A first liquid shut-off valve 34a serving as the
opening/closing device is provided in a middle part of the
first liquid refrigerant pipe 30a. A first gas shut-off valve
36a serving as the opening/closing device is provided in
a middle part of the first gas refrigerant pipe 32a.
[0029] The first liquid shut-off valve 34a is provided
upstream of the room A on the first liquid refrigerant pipe
30a, and the first gas shut-off valve 36a is provided up-
stream of the room A on the first gas refrigerant pipe 32a.
[0030] A second liquid shut-off valve 34b serving as
the opening/closing device and a third liquid shut-off
valve 34c serving as the opening/closing device are pro-
vided in middle parts of the second liquid refrigerant pipe
30b. A second gas shut-off valve 36b serving as the open-
ing/closing device and a third gas shut-off valve 36c serv-
ing as the opening/closing device are provided in middle
parts of the second gas refrigerant pipe 32b.
[0031] The second liquid shut-off valve 34b is provided
upstream of the room D on the second liquid refrigerant
pipe 30b, and the second gas shut-off valve 36b is pro-
vided upstream of the room D on the second gas refrig-
erant pipe 32b.
[0032] The third liquid shut-off valve 34c is provided
upstream of the room E and downstream of the room D
on the second liquid refrigerant pipe 30b, and the third
gas shut-off valve 36c is provided upstream of the room
E and downstream of the room D on the second gas
refrigerant pipe 32b.
[0033] Also, each indoor unit 20 is provided with a re-
frigerant leakage sensor 40. The refrigerant leakage sen-
sor 40 detects a refrigerant leaking from each indoor unit
20 and is provided inside each indoor unit 20 in the
present embodiment.
[0034] Note that the refrigerant leakage sensor 40 may
be provided outside the indoor unit 20, provided in a re-
mote control (not shown) for operating the indoor unit 20
installed in the room, or provided at a predetermined lo-
cation inside the room separately from the indoor unit 20.
[0035] Each indoor unit 20 includes a display unit 42
that performs predetermined display, and the display unit
42 is, for example, a liquid crystal display device. The
display unit 42 may be directly provided on the indoor
unit 20 or provided, for example, on the remote control.

[0036] Next, a control configuration of the present em-
bodiment will be described.
[0037] FIG. 2 is a block diagram showing the control
configuration of the present embodiment.
[0038] As shown in FIG. 2, the air-conditioning device
1 includes a centralized controller 50 serving as the con-
trol device. The centralized controller 50 includes a dis-
play unit 52 for displaying the state of each indoor unit
20, and the display unit 52 is, for example, a liquid crystal
display device.
[0039] The centralized controller 50 includes, for ex-
ample, a processor that executes a program, such as a
CPU or an MPU, and a memory, such as a ROM or a
RAM, and executes various processes through cooper-
ation of hardware and software so that the processor
reads a control program stored in the memory and exe-
cutes processing.
[0040] The centralized controller 50 controls the com-
pressor 11, the fan 12, and the expansion valve 13 of the
outdoor unit 10, and the fan 21 and the expansion valve
22 of the indoor unit 20 based on the control program.
[0041] The centralized controller 50 controls the open-
ing and closing of the first liquid shut-off valve 34a, the
second liquid shut-off valve 34b, the third liquid shut-off
valve 34c, the first gas shut-off valve 36a, the second
gas shut-off valve 36b, and the third gas shut-off valve
36c based on a detection signal of the refrigerant leakage
sensor 40 of each indoor unit 20.
[0042] Also, the centralized controller 50 is configured
to perform predetermined display on the display unit 42
of each indoor unit 20 and the display unit 52 of the cen-
tralized controller 50 when the centralized controller 50
controls the opening and closing of the first liquid shut-
off valve 34a, the second liquid shut-off valve 34b, the
third liquid shut-off valve 34c, the first gas shut-off valve
36a, the second gas shut-off valve 36b, and the third gas
shut-off valve 36c based on a detection signal of the re-
frigerant leakage sensor 40.
[0043] Next, the action of the present embodiment will
be described with reference to a flowchart shown in FIG.
3.
[0044] In the present embodiment, the centralized con-
troller 50 determines whether all of the liquid shut-off
valves and the gas shut-off valves are "open" during an
operation (ST1).
[0045] When the centralized controller 50 determines
that all of the shut-off valves are "open" (ST1: YES), the
centralized controller 50 continues the cooling or heating
operation.
[0046] Then, when the refrigerant leakage sensor 40
detects refrigerant leakage (ST2: YES), the centralized
controller 50 performs control to switch the liquid shut-
off valve and the gas shut-off valve corresponding to the
indoor unit 20 for which the refrigerant leakage sensor
40 detects the refrigerant leakage to "closed" based on
a detection signal of the refrigerant leakage sensor 40
(ST3) .
[0047] For example, when the refrigerant leakage sen-
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sor 40 of the indoor unit 20 in the room A detects refrig-
erant leakage, the first liquid shut-off valve 34a and the
gas shut-off valve on the first liquid refrigerant pipe 30a
and the first gas refrigerant pipe 32a through which the
refrigerant is passed to the indoor unit 20 in the room A
are switched to "closed".
[0048] Accordingly, the refrigerant is not delivered to
the indoor units 20 in the room B and the room C. Thus,
the centralized controller 50 controls the indoor units 20
in the room B and the room C to perform a fan only op-
eration or stop operation.
[0049] The centralized controller 50 turns ON the fan
21 of the indoor unit 20 installed in the room where the
refrigerant leakage has occurred (ST4). Accordingly, air
can be agitated in the room where the refrigerant leakage
has occurred.
[0050] Then, the centralized controller 50 displays, on
the display unit 52 of the centralized controller 50, that
the relevant indoor unit 20 having the refrigerant leakage
(the indoor unit 20 in the room A) is in a "refrigerant leak-
age state" (ST5). Further, the centralized controller 50
displays, on the display unit 42 of the relevant indoor unit
20 having the refrigerant leakage (the indoor unit 20 in
the room A), "refrigerant leakage state" and "indoor units
in operable state are present" (ST6).
[0051] Then, the centralized controller 50 performs
control to stop operation of the indoor unit 20 in the room
A (ST7).
[0052] When the refrigerant leakage sensor 40 detects
no refrigerant leakage (ST2: NO), the centralized con-
troller 50 determines whether all of the liquid shut-off
valves and the gas shut-off valves are "open" (ST1). In
the present embodiment, since the first liquid shut-off
valve 34a and the first gas shut-off valve 36a are con-
trolled to be "closed" by the operation described above,
it is determined that not all of the liquid shut-off valves
and the gas shut-off valves are "open" (ST1: NO) .
[0053] Then, the centralized controller 50 determines
whether the relevant liquid shut-off valve and gas shut-
off valve (in this example, the first liquid shut-off valve
34a and the first gas shut-off valve 36a) are "closed"
(ST8). When it is determined that these valves are
"closed" (ST8: YES), the centralized controller 50 dis-
plays, on the display unit 52 of the centralized controller
50, that the relevant indoor units 20 (the indoor units 20
in the room B and the room C) are in a "limited operation
state" (ST9).
[0054] Further, the centralized controller 50 displays,
on the display units 42 of the indoor units 20 (in this ex-
ample, the indoor units 20 in the room B and the room
C) for which the liquid shut-off valve and the gas shut-off
valve are "closed" due to the refrigerant leakage, "limited
operation state" and "indoor units in operable state are
present" (ST10).
[0055] Since the refrigerant is not delivered to the in-
door units 20 in the room B and the room C, the central-
ized controller 50 performs control to switch the operation
of the indoor units 20 in the room B and the room C to a

fan only operation or stop the operation (ST11).
[0056] When it is determined that the relevant liquid
shut-off valve and gas shut-off valve are not "closed"
(ST8: NO), the centralized controller 50 displays, on the
display unit 52 of the centralized controller 50, that the
relevant indoor unit 20 is in an "operable state" (ST12).
[0057] That is, in this example, while the first liquid
shut-off valve 34a and the first gas shut-off valve 36a are
in a closed state, the second liquid shut-off valve 34b,
the second gas shut-off valve 36b, the third liquid shut-
off valve 34c, and the third gas shut-off valve 36c provid-
ed on the second liquid refrigerant pipe 30b and the sec-
ond gas refrigerant pipe 32b are "open". Thus, the cen-
tralized controller 50 displays, on the display unit 52 of
the centralized controller 50, that the indoor units 20 in
the room D and the room E, the indoor units 20 being
connected to the second liquid refrigerant pipe 30b and
the second gas refrigerant pipe 32b, are in an "operable
state".
[0058] The centralized controller 50 displays, on the
display units 42 of the relevant indoor units 20 (in this
example, the indoor units 20 in the room D and the room
E), "operable state" and "indoor unit in refrigerant leakage
state is present" (ST13).
[0059] The indoor units 20 in the room D and the room
E continue the operation such as a cooling operation or
a heating operation as is (ST14).
[0060] By performing such control, when refrigerant
leakage occurs in the indoor unit 20 in the room A, the
display of "refrigerant leakage state" and "indoor units 20
in operable state are present" on the display unit 42 of
the indoor unit 20 in the room A enables a user of the
indoor unit 20 in the room A to recognize the refrigerant
leakage state and that the indoor units 20 in an operable
state (the indoor units 20 in the room D and the room E)
are present among the other indoor units 20.
[0061] Also, the display of "limited operation state" and
"indoor units in an operable state (the indoor units 20 in
the room D and the room E) are present" on the display
units 42 of the indoor units 20 in the room B and the room
C enables users of the indoor units 20 in the room B and
the room C to recognize that the indoor units 20 in the
room B and the room C are in a limited operation state
in which a fan only operation can be performed or the
operation is stopped due to the refrigerant leakage in
another indoor unit 20 and that the indoor units in an
operable state (the indoor units 20 in the room D and the
room E) are present among the other indoor units 20.
[0062] Further, the display of "operable state" and "in-
door units in refrigerant leakage state are present" on the
display units 42 of the indoor units 20 in the room D and
the room E enables users of the indoor units 20 in the
room D and the room E to recognize that a cooling op-
eration, a heating operation, or a fan operation can be
performed and that the indoor unit 20 in the refrigerant
leakage state (the indoor unit 20 in the room A) is present.
[0063] As described above, according to the present
embodiment, the air-conditioning device 1 includes: the
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shut-off valves 34, 36 (opening/closing device) provided
upstream of the indoor unit 20 on the liquid refrigerant
pipe 30a, 30b and the gas refrigerant pipe 32a, 32b, the
shut-off valves 34, 36 being configured to shut off the
flow of a refrigerant in the liquid refrigerant pipe 30a, 30b
and the gas refrigerant pipe 32a, 32b; the refrigerant leak-
age sensor 40 that detects leakage of the refrigerant from
the indoor unit 20; and the centralized controller 50 (con-
trol device) that controls the opening and closing of the
shut-off valves 34, 36 based on a detection signal of the
refrigerant leakage sensor 40, in which when the refrig-
erant leakage sensor 40 detects refrigerant leakage of
the indoor unit 20, the centralized controller 50 controls
the opening/closing device located upstream of the in-
door unit 20 to be closed, when the opening/closing de-
vice located upstream of the indoor unit 20 is in a closed
state and the refrigerant leakage sensor 40 of the indoor
unit 20 detects the refrigerant, the centralized controller
50 controls the indoor unit 20 to a refrigerant leakage
state in which a cooling operation or a heating operation
is stopped, and when the shut-off valves 34, 36 located
upstream of the indoor unit 20 are in a closed state and
the refrigerant leakage sensor 40 of the indoor unit 20
detects no refrigerant, the centralized controller 50 con-
trols the indoor unit 20 to a limited operation state in which
the indoor unit 20 performs a fan operation or stops op-
eration.
[0064] Accordingly, when the shut-off valves 34, 36 on
the liquid refrigerant pipe 30a, 30b and the gas refrigerant
pipe 32a, 32b are closed to stop operation when refrig-
erant leakage occurs in the indoor unit 20, another indoor
unit 20 connected to the same liquid refrigerant pipe 30a,
30b and gas refrigerant pipe 32a, 32b is controlled to the
limited operation state. Thus, reduction in the comfort of
a user of the other indoor unit 20 can be prevented by
causing the other indoor unit 20 to perform the fan oper-
ation.
[0065] Also, according to the present embodiment,
when the shut-off valves 34, 36 located upstream of the
indoor unit 20 are in an open state, the centralized con-
troller 50 controls the indoor unit 20 to an operable state
in which the indoor unit performs the cooling operation,
the heating operation, or the fan operation.
[0066] Accordingly, even when refrigerant leakage oc-
curs in the indoor unit 20, in another indoor unit 20 con-
nected to the other liquid refrigerant pipe 30a, 30b and
gas refrigerant pipe 32a, 32b that are not closed by the
shut-off valves 34, 36, the flow of the refrigerant is not
shut off, and any of the cooling operation, the heating
operation, and the fan operation can be performed. Thus,
reduction of the comfort of a user can be prevented.
[0067] Also, according to the present embodiment, the
centralized controller 50 includes the display unit 52 for
checking an operating state of the indoor unit 20, and the
centralized controller 50 causes the display unit 52 to
display whether the indoor unit 20 is in the refrigerant
leakage state, the limited operation state, or the operable
state.

[0068] Accordingly, by the centralized controller 50
causing the display unit 52 to display whether the indoor
unit 20 is in the refrigerant leakage state, the limited op-
eration state, or the operable state, an administrator can
recognize the indoor unit 20 that cannot perform an air-
conditioning operation, the indoor unit 20 that cannot per-
form the air-conditioning operation, but can perform the
fan operation, and the indoor unit 20 that can perform
the air-conditioning operation. As a result, after the op-
eration is stopped, it is possible to promptly communicate
the operating state to a user in a space where each indoor
unit 20 is present.
[0069] Also, according to the present embodiment,
each of the indoor units 20 includes the display unit 42,
and the centralized controller 50 causes the display unit
42 of the indoor unit 20 in the refrigerant leakage state
to display being in the refrigerant leakage state and pres-
ence of the indoor unit 20 in the operable state, causes
the display unit 42 of the indoor unit 20 in the limited
operation state to display being in the limited operation
state and presence of the indoor unit 20 in the operable
state, and causes the display unit 42 of the indoor unit
20 in the operable state to display being in the operable
state and presence of the indoor unit 20 in the refrigerant
leakage state.
[0070] Accordingly, a user of the indoor unit 20 can
recognize the indoor unit 20 that cannot perform the air-
conditioning operation and the indoor unit 20 that can
perform the air-conditioning operation. Also, since the
state of the occurrence of refrigerant leakage in the same
refrigerant pipe system and the other refrigerant pipe sys-
tem can be recognized, the refrigerant leakage state can
be notified to users of the plurality of indoor units 20.
[0071] Note that the present invention is not limited to
the above embodiment and can be variously modified
without departing from the gist of the present invention.

[Industrial Applicability]

[0072] As described above, the air-conditioning device
according to the present invention is suitably useful as
an air-conditioning device that includes a plurality of in-
door units connected to an outdoor unit and can recog-
nize, when any of the indoor units detects refrigerant leak-
age, a refrigerant leakage state, an operating state, and
the like in the other indoor unit.

[Reference Signs List]

[0073]

1 air-conditioning device
10 outdoor unit
11 compressor
12 fan
13 expansion valve
20 indoor unit
21 fan
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22 expansion valve
30 liquid refrigerant pipe
30a first liquid refrigerant pipe
30b second liquid refrigerant pipe
32 gas refrigerant pipe
32a first gas refrigerant pipe
32b second gas refrigerant pipe
34, 36 shut-off valve
34a first liquid shut-off valve
34b second liquid shut-off valve
34c third liquid shut-off valve
36a first gas shut-off valve
36b second gas shut-off valve
36c third gas shut-off valve
40 refrigerant leakage sensor
42 display unit
50 centralized controller
52 display unit

Claims

1. An air-conditioning device (1) comprising:

an outdoor unit (10) including at least a com-
pressor (11), and a heat source side heat ex-
changer;
a plurality of indoor units (20) each including at
least a use side heat exchanger, and a fan (21);
and
a liquid refrigerant pipe (30) and a gas refrigerant
pipe (32) that connect the outdoor unit and the
indoor units; characterized by comprising:

an opening/closing device (34, 36) provided
upstream of the indoor unit on the liquid re-
frigerant pipe and the gas refrigerant pipe,
the opening/closing device being config-
ured to shut off a flow of a refrigerant in the
liquid refrigerant pipe and the gas refriger-
ant pipe;
a refrigerant leakage sensor (40) that de-
tects leakage of the refrigerant from the in-
door unit; and
a control device (50) configured to control
opening and closing of the opening/closing
device based on a detection signal of the
refrigerant leakage sensor, wherein
when the refrigerant leakage sensor detects
refrigerant leakage of the indoor unit, the
control device controls the opening/closing
device located upstream of the indoor unit
to be closed,
when the opening/closing device located
upstream of the indoor unit is in a closed
state and the refrigerant leakage sensor of
the indoor unit detects the refrigerant, the
control device controls the indoor unit to a

refrigerant leakage state in which a cooling
operation or a heating operation is stopped,
and
when the opening/closing device located
upstream of the indoor unit is in a closed
state and the refrigerant leakage sensor of
the indoor unit detects no refrigerant, the
control device controls the indoor unit to a
limited operation state in which the indoor
unit performs a fan operation or stops op-
eration.

2. The air-conditioning device according to claim 1,
wherein, when the opening/closing device located
upstream of the indoor unit is in an open state, the
control device controls the indoor unit to an operable
state in which the indoor unit performs the cooling
operation, the heating operation, or the fan opera-
tion.

3. The air-conditioning device according to claim 2,
wherein

the control device includes a display unit (52)
for checking an operating state of the indoor unit,
and
the control device causes the display unit to dis-
play whether the indoor unit is in the refrigerant
leakage state, the limited operation state, or the
operable state.

4. The air-conditioning device according to claim 2 or
3, wherein

each of the indoor units includes a display unit
(42), and
the control device causes the display unit of the
indoor unit in the refrigerant leakage state to dis-
play being in the refrigerant leakage state and
presence of the indoor unit in the operable state,
causes the display unit of the indoor unit in the
limited operation state to display being in the
limited operation state and presence of the in-
door unit in the operable state, and causes the
display unit of the indoor unit in the operable
state to display being in the operable state and
presence of the indoor unit in the refrigerant
leakage state.

11 12 



EP 4 160 120 A1

9



EP 4 160 120 A1

10



EP 4 160 120 A1

11



EP 4 160 120 A1

12

5

10

15

20

25

30

35

40

45

50

55



EP 4 160 120 A1

13

5

10

15

20

25

30

35

40

45

50

55



EP 4 160 120 A1

14

REFERENCES CITED IN THE DESCRIPTION

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

Patent documents cited in the description

• JP 2016223650 A [0003] • JP 2020092271 A [0008]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

