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(54) REFRIGERATION CYCLE DEVICE

(57)  Provided is a refrigeration cycle apparatus cap-
able of minimizing degradation of comfort in an air con-
ditioning target space even when a leakage of a refrig-
erant in a utilization unit is detected and an inflow of a
refrigerant into the utilization unit is shut off. A refrigera-
tion cycle apparatus (100) includes afirst heat source unit
(2), a plurality of utilization units (1), a flow path switching
unit (3), and a control unit (8). The control unit (8) controls
the first heat source unit (2), the utilization units (1), and
the flow path switching unit (3). When a leakage of the
refrigerant is detected in any of the plurality of utilization
units (1) during an air conditioning operation and the sum
of the capacities of the utilization units (1) excluding the
utilization unit (1) in which the leakage of the refrigerant
has been detected is equal to or greater than a prede-
termined ratio R of the capacity of the firstheat source unit
(2), the control unit (8) performs first control to cause the
flow path switching unit (3) to shut off the inflow of the
refrigerant into the utilization unit (1) in which the leakage
of the refrigerant has been detected and to continue the
operation of the utilization units (1) excluding the utiliza-
tion unit (1) in which the leakage of the refrigerant has
been detected.
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a refrigeration
cycle apparatus.

BACKGROUND ART

[0002] Patent Literature 1 (WO 2016/129027 A) dis-
closes an air conditioner including a plurality of shutoff
devices that is each installed between a plurality of heat
source devices and an indoor unit and shuts off a flow of a
refrigerant flowing through a refrigerant pipe, a plurality of
leakage detectors that each detects a refrigerant leakage
from each of the heat source devices, and a control
device that controls operations of the plurality of heat
source devices, the indoor unit, and the shutoff devices.
[0003] When aleakage ofthe refrigerantis detected by
the leakage detector, the control device of the air condi-
tioner activates the shutoff device connected to the heat
source device from which the refrigerant leaks. In the
plurality of shutoff devices, when the shutoff device in an
activated state and the shutoff device in a non-activated
state exist, the control device obtains a limited heat
exchange capability of the indoor unit when the operation
is performed by the heat source device connected to the
shutoff device in the non-activated state, and controls the
operation of the heat source device or the indoor unit with
the limited heat exchange capability as an upper limit. As
a result, the air conditioner of Patent Literature 1 can
minimize degradation of comfort of an air conditioning
target space even when the leakage of the refrigerant is
shut off.

SUMMARY OF THE INVENTION
<Technical Problem>

[0004] When aleakage of the refrigerant is detected in
a utilization unit (indoor unit) and an inflow of the refrig-
erantinto the utilization unit in which the refrigerant leaks
is shut off, there has been room for study as to how to
determine whether to continue the operation of the other
utilization units.

[0005] An object of the present disclosure is to provide
a refrigeration cycle apparatus capable of minimizing
degradation of comfort in an air conditioning target space
even when a leakage of a refrigerant in a utilization unitis
detected and an inflow of a refrigerant into the utilization
unit is shut off.

<Solution to Problem>

[0006] A refrigeration cycle apparatus according to a
first aspect performs an air conditioning operation. The
refrigeration cycle apparatus includes a first heat source
unit, a plurality of utilization units, a flow path switching
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unit, and a control unit.

[0007] The flow path switching unit is provided be-
tween the first heat source unit and the utilization units,
and switches a flow of a refrigerant flowing between the
first heat source unit and the utilization units. The control
unit controls the first heat source unit, the utilization units,
and the flow path switching unit.

[0008] When aleakage of the refrigerant is detected in
any of the plurality of utilization units during the air con-
ditioning operation and a sum of capacities of the utiliza-
tion units excluding the utilization unit in which the leak-
age of the refrigerant has been detected is equal to or
greaterthan a predetermined ratio of a capacity of the first
heat source unit, the control unit performs first control of
causing the flow path switching unit to shut off an inflow of
the refrigerant into the utilization unitin which the leakage
of the refrigerant has been detected and continuing an
operation of the utilization units excluding the utilization
unit in which the leakage of the refrigerant has been
detected.

[0009] In the refrigeration cycle apparatus, even when
the inflow of the refrigerant into the utilization unitin which
the leakage of the refrigerant has occurred is shut off,
operation of the remaining utilization units can be con-
tinued. Therefore, the refrigeration cycle apparatus can
minimize degradation of comfort in an air conditioning
target space even when aleakage of the refrigerantin the
utilization unit is detected and the inflow of the refrigerant
into the utilization unit is shut off.

[0010] A refrigeration cycle apparatus according to a
second aspect is the refrigeration cycle apparatus ac-
cording to the first aspect, in which when a leakage of the
refrigerant is detected in any of the plurality of utilization
units during the air conditioning operation and the sum of
the capacities of the utilization units excluding the utiliza-
tion unit in which the leakage of the refrigerant has been
detected is less than the predetermined ratio of the
capacity of the first heat source unit, the control unit
performs second control of causing the flow path switch-
ing unit to shut off the inflow of the refrigerant into the
utilization unit in which the leakage of the refrigerant has
been detected and stopping the operation of all the
utilization units including the utilization unit in which the
leakage of the refrigerant has been detected.

[0011] Therefore, the refrigeration cycle apparatus
suppresses a decrease in comfort due to an inability to
maintain operation with desired performance.

[0012] A refrigeration cycle apparatus according to a
third aspectis the refrigeration cycle apparatus according
to the first or second aspect, in which the air conditioning
operation includes a defrost operation. The predeter-
mined ratio is a ratio of capacities of the utilization units
to the capacity of the first heat source unit, the ratio
allowing the first heat source unit to secure an amount
of heat necessary for the refrigeration cycle apparatus to
execute the defrost operation.

[0013] The refrigeration cycle apparatus can execute
the defrost operation while suppressing the degradation
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of the comfort of the air conditioning target space when
the inflow of the refrigerant into the utilization unit is shut
off.

[0014] A refrigeration cycle apparatus according to a
fourth aspect is the refrigeration cycle apparatus accord-
ing to the third aspect, in which upon determining that the
defrost operation is not scheduled to be performed, the
control unit performs the first control even when a leak-
age of the refrigerant is detected in any of the plurality of
utilization units during the air conditioning operation, and
the sum of the capacities of the utilization units excluding
the utilization unit in which the leakage of the refrigerant
has been detected is less than the predetermined ratio of
the capacity of the first heat source unit.

[0015] The refrigeration cycle apparatus continues op-
eration of the remaining utilization units. Therefore, the
refrigeration cycle apparatus can minimize degradation
of comfort in the air conditioning target space even when
a leakage of the refrigerant in the utilization unit is de-
tected and the inflow of the refrigerant into the utilization
unit is shut off.

[0016] A refrigeration cycle apparatus according to a
fifth aspect is the refrigeration cycle apparatus according
to any of the first to fourth aspects, in which the utilization
units each include a utilization heat exchanger. In the first
control, the control unit adjusts a target evaporation
temperature or a target condensation temperature in
the utilization heat exchanger of the utilization unit con-
tinuing the operation on the basis of the capacity of the
utilization unit in which the inflow of the refrigerant has
been shut off.

[0017] Since the utilization unit continuing operation
compensates for a decrease in output of the utilization
unitin which the inflow of the refrigerant has been shut off
and the operation is stopped, the refrigeration cycle
apparatus can minimize the degradation in comfort in
the air conditioning target space.

[0018] A refrigeration cycle apparatus according to a
sixth aspect is the refrigeration cycle apparatus accord-
ing to any of the first to fifth aspects, in which, in the first
control, the control unit performs protection control on the
basis of the capacity of the utilization unit in which the
inflow of the refrigerant has been shut off.

[0019] The refrigeration cycle apparatus can suppress
damage to devices caused by execution of the first con-
trol.

[0020] A refrigeration cycle apparatus according to a
seventh aspect is the refrigeration cycle apparatus ac-
cording to any of the first to sixth aspects and further
includes a second heat source unit. The flow path switch-
ing unit is provided between the second heat source unit
and the plurality of utilization units, and further switches
the flow of the refrigerant flowing between the second
heat source unit and the plurality of utilization units.
[0021] When performing the first control, the control
unit causes the second heat source unit to perform an
operation of compensating for the capacity of the utiliza-
tion unit in which the inflow of the refrigerant has been
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shut off.

[0022] Since the second heat source unit compen-
sates for a decrease in output of the utilization unit in
which the inflow of the refrigerant has been shut off and
the operation is stopped in the first control, the refrigera-
tion cycle apparatus can minimize the degradation in
comfort in the air conditioning target space.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

FIG. 1 is a schematic configuration diagram of a
refrigeration cycle apparatus 100.

FIG. 2 is a block diagram of a control unit 8.

FIG. 3 is a flowchart illustrating a control flow of
refrigerant leakage control.

FIG. 4 is a flowchart illustrating a control flow of
refrigerant leakage control performed by a refrigera-
tion cycle apparatus 100 according to Modification A.
FIG. 5 is a schematic configuration diagram of a
refrigeration cycle apparatus 100 according to Mod-
ification D.

DESCRIPTION OF EMBODIMENTS
<Embodiments>
(1) Overall configuration

[0024] Arefrigeration cycle apparatus 100 performs an
air conditioning operation (specifically, a cooling only
operation, a heating only operation, a defrost operation,
and a simultaneous cooling and heating operation) in an
air conditioning target space by performing a vapor com-
pression refrigeration cycle. Examples of the air condi-
tioning target space include spaces in buildings such as
office buildings, commercial facilities, and residences.
The refrigeration cycle apparatus merely exemplifies a
refrigerant cycle apparatus. A heat exchanger of the
present disclosure may be used for a different refrigerant
cycle apparatus such as a refrigerator, a freezer, a hot
water supplier, or a floor heater.

[0025] As illustrated in FIG. 1, the refrigeration cycle
apparatus 100 mainly includes three utilization units 1,
one heat source unit 2, three flow path switching units 3,
one liquid-refrigerant connection pipe 5, one low-pres-
sure gas-refrigerant connection pipe 6, one high-pres-
sure gas-refrigerant connection pipe 7, and one control
unit 8. The number of the utilization units 1 and the
number of the flow path switching units 3 are not limited
to three, and may be two, or four or more.

[0026] The liquid-refrigerant connection pipe 5, the
low-pressure gas-refrigerant connection pipe 6, and
the high-pressure gas-refrigerant connection pipe 7
are refrigerant connection pipes that connect the utiliza-
tion unit 1 and the heat source unit 2. In the refrigeration
cycle apparatus 100, the utilization units 1 and the heat
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source unit 2 are connected via the liquid-refrigerant
connection pipe 5, the low-pressure gas-refrigerant con-
nection pipe 6, and the high-pressure gas-refrigerant
connection pipe 7 to constitute a refrigerant circuit 9.
[0027] In addition to the air conditioning operation, the
refrigeration cycle apparatus 100 also performs refriger-
antleakage control for the purpose of suppressing further
leakage of the refrigerant while minimizing deterioration
in comfort in the air conditioning target space when a
leakage of the refrigerant is detected in any of the plurality
of utilization units 1.

(2) Detailed configuration
(2-1) Utilization unit 1

[0028] Each of the utilization units 1 mainly includes a
utilization heat exchanger 11, a utilization fan 12, a uti-
lization expansion mechanism 13, a liquid refrigerant
pipe 14, a gas refrigerant pipe 15, and a refrigerant
sensor 16.

[0029] Hereinafter, when it is necessary to distinguish
the three utilization units 1 and devices included in the
utilization units 1, any of subscripts a, b, or c will be added
at the end of the reference signs of the utilization units 1
and the devices included in the utilization units 1 as
illustrated in FIG. 1.

(2-1-1) Utilization heat exchanger 11

[0030] The utilization heat exchanger 11 causes heat
exchange between the refrigerant and air carried by an
airflow generated by the utilization fan 12. The utilization
heat exchanger 11 has a liquid side connected to the
liquid-refrigerant connection pipe 5 via the liquid refrig-
erant pipe 14, and a gas side connected to the flow path
switching unit 3 via the gas refrigerant pipe 15.

(2-1-2) Utilization fan 12

[0031] The utilization fan 12 supplies air to the utiliza-
tion heat exchanger 11.

(2-1-3) Utilization expansion mechanism 13

[0032] The utilization expansion mechanism 13 ad-
justs pressure and a flow rate of the refrigerant flowing
through the liquid refrigerant pipe 14. The utilization
expansion mechanism 13 is provided on the liquid re-
frigerant pipe 14.

(2-1-4) Refrigerant sensor 16

[0033] The refrigerant sensor 16 is provided at an
installation site of the utilization unit 1 and detects a
refrigerant. In other words, the refrigerant sensor 16
detects a leakage of the refrigerant in the air conditioning
target space.
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(2-2) Heat source unit 2

[0034] The heat source unit 2 mainly includes a com-
pressor 21, a first three-way valve 22, a second three-
way valve 23, a heat source heat exchanger 24, a heat
source expansion mechanism 25, and a heat source fan
26.

(2-2-1) Compressor 21

[0035] The compressor 21 sucks a low-pressure re-
frigerant in the refrigeration cycle from the refrigerant
circuit 9 via a suction portion 21a, compresses the re-
frigerant by a compression mechanism (not illustrated),
and discharges the refrigerant to the refrigerant circuit 9
via a discharge portion 21b.

[0036] The suction portion 21a of the compressor 21 is
connected to the low-pressure gas-refrigerant connec-
tion pipe 6, and the discharge portion 21b is connected to
a first port 22a of the first three-way valve 22 and a first
port 23a of the second three-way valve 23 (which will be
both described later).

(2-2-2) First three-way valve and second three-way
valve 23

[0037] The first three-way valve 22 has three ports of
the first port 22a, a second port 22b, and a third port 22c.
The first port 22a of the first three-way valve 22 is con-
nected to the discharge portion 21b of the compressor 21,
the second port 22b is connected to a gas side of the heat
source heat exchanger 24, and the third port 22c is
connected to the suction portion 21a of the compressor
21.

[0038] The second three-way valve 23 has three ports
of the first port 23a, a second port 23b, and a third port
23c. Thefirst port 23a of the second three-way valve 23 is
connected to the discharge portion 21b of the compres-
sor 21, the second port 23b is connected to the high-
pressure gas-refrigerant connection pipe 7, and the third
port 23c is connected to the low-pressure gas-refrigerant
connection pipe 6 and the suction portion 21a of the
compressor 21.

[0039] The first three-way valve 22 and the second
three-way valve 23 can change between a state in which
the first ports 22a and 23a communicate with the second
ports 22b and 23b and the third ports 22¢ and 23c are
closed and a state in which the second ports 22b and 23b
communicate with the third ports 22c and 23c and the first
ports 22a and 23a are closed.

(2-2-3) Heat source heat exchanger 24

[0040] The heat source heat exchanger 24 causes
heat exchange between a refrigerant flowing inside
and a heat source (for example, air at an installation site
of the heat source unit 2).

[0041] The heat source heat exchanger 24 has a gas
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side connected to the second port 22b of the first three-
way valve 22, and a liquid side connected to the liquid-
refrigerant connection pipe 5 via the heat source expan-
sion mechanism 25.

(2-2-4) Heat source expansion mechanism 25

[0042] The heat source expansion mechanism 25 ad-
justs pressure and a flow rate of the refrigerant flowing
inside. The heat source expansion mechanism 25 is
provided in a pipe connecting the liquid side of the heat
source heat exchanger 24 and the liquid-refrigerant con-
nection pipe 5.

(2-2-5) Heat source fan 26

[0043] The heatsourcefan 26 supplies externalairasa
heat source to the heat source heat exchanger 24.

(2-3) Flow path switching unit 3

[0044] The flow path switching unit 3 is provided be-
tween the heat source unit 2 and each of the utilization
units 1, and switches the flow of the refrigerant flowing
between the first heat source unit and the utilization unit
1. The flow path switching unit 3 includes a first branch
pipe 31, a second branch pipe 32, a first shutoff valve 33,
and a second shutoff valve 34.

[0045] Hereinafter, when it is necessary to distinguish
the three flow path switching units 3, as illustrated in FIG.
1, any of subscripts a, b, or c added to the corresponding
utilization unit 1 will be added to the end of the devices
included in the flow path switching unit 3 and the flow path
switching unit 3.

(2-3-1) First branch pipe 31 and second branch pipe 32

[0046] The first branch pipe 31 is a pipe that connects
the gas refrigerant pipe 15 of the utilization unit 1 and the
low-pressure gas-refrigerant connection pipe 6. The sec-
ond branch pipe 32 is a pipe that connects the gas
refrigerant pipe 15 of the utilization unit 1 and the high-
pressure gas-refrigerant connection pipe 7.

(2-3-2) First shutoff valve 33 and second shutoff valve
34

[0047] The first shutoff valve 33 is an openable and
closable electromagnetic valve provided in the first
branch pipe 31. The second shutoff valve 34 is an open-
able and closable electromagnetic valve provided in the
second branch pipe 32.

[0048] Whenthefirstshutoffvalve 33is closed, the flow
of the refrigerant through the first branch pipe 31 is shut
off. When the second shutoff valve 34 is closed, the flow
of the refrigerant through the second branch pipe 32 is
shut off.
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(2-4) Control unit 8

[0049] The control unit 8 controls operations of various
devices constituting the refrigeration cycle apparatus
100.

[0050] As illustrated in FIG. 2, the control unit 8 is
electrically connected to the utilization fan 12, the utiliza-
tion expansion mechanism 13, the refrigerant sensor 16,
the compressor 21, the first three-way valve 22, the
second three-way valve 23, the heat source expansion
mechanism 25, the heat source fan 26, the first shutoff
valve 33, and the second shutoff valve 34 so as to
transmit and receive signals. The control unit 8 may be
electrically connected to various sensors (not illustrated)
provided in the utilization unit 1 and the heat source unit 2.
The control unit 8 may be communicable with a remote
controller (not illustrated) operated by a user of the re-
frigeration cycle apparatus 100.

[0051] The control unit 8 is implemented by a compu-
ter. The control unit 8 includes a control arithmetic device
and a storage device (which are both notillustrated). The
control arithmetic device includes a processor such as a
CPU or a GPU. The control arithmetic device reads a
program stored in the storage device and executes pre-
determined image processing or arithmetic processing in
accordance with the program. Furthermore, the control
arithmetic device writes an arithmetic resultto the storage
device and reads information stored in the storage device
in accordance with the program.

[0052] Arated capacity of each utilization unit 1, arated
capacity of the first heat source unit 2, and a predeter-
mined ratio R (described later) are recorded in the sto-
rage device.

(3) Operation of refrigeration cycle apparatus 100
(3-1) Air conditioning operation

[0053] During the air conditioning operation, the con-
trol unit 8 of the refrigeration cycle apparatus 100 controls
various devices constituting the refrigeration cycle appa-
ratus 100 as described below. Although detailed descrip-
tion is omitted, the control unit 8 appropriately controls the
numbers of rotations of the utilization fan 12 and the heat
source fan 26 during any operation.

(3-1-1) Cooling only operation

[0054] The cooling only operation is an operation in
which all the utilization units 1 perform the cooling opera-
tion.

[0055] In the cooling only operation, the first port 22a
and the second port 22b of the first three-way valve 22
communicate with each other. In each flow path switching
unit 3, the first shutoff valve 33 is opened, and the second
shutoff valve 34 is closed.

[0056] Since all the second shutoff valves 34 are
closed, the refrigerant hardly passes through the second
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three-way valve 23. Therefore, the state of the second
three-way valve 23 is not limited.

[0057] When the compressor 21 is activated, the re-
frigerant discharged from the compressor 21 passes
through the first three-way valve 22 and then flows
through the heat source heat exchanger 24. In the heat
source heat exchanger 24, the refrigerant radiates heat
to outdoor air and condenses. The refrigerant having
condensed in the heat source heat exchanger 24 passes
through the heat source expansion mechanism 25 set in
a fully open state, flows through the liquid-refrigerant
connection pipe 5, and is divided into the utilization units
1.

[0058] Inall the utilization units 1, when the refrigerant
passes through the utilization expansion mechanism 13,
the refrigerant is decompressed to a low pressure and
flows through the utilization heat exchanger 11. In the
utilization heat exchanger 11, the refrigerant absorbs
heat from air in the air conditioning target space and
evaporates. As a result, the air conditioning target space
corresponding to the utilization unit 1 is cooled. An open-
ing degree of the utilization expansion mechanism 13 is
adjusted in accordance with a degree of superheating of
the refrigerant obtained by a temperature sensor (not
illustrated) or the like.

[0059] The refrigerant having flowed out of each of the
utilization units 1 flows through the first branch pipe 31 of
each of the flow path switching units 3, and joins at the
low-pressure gas-refrigerant connection pipe 6. The re-
frigerant having joined at the low-pressure gas-refriger-
ant connection pipe 6 is sucked into the compressor 21
and compressed again.

(3-1-2) Heating only operation

[0060] The heating only operation is an operation in
which all the utilization units 1 perform the heating opera-
tion.

[0061] In the heating only operation, in the first three-
way valve 22, the second port 22b and the third port 22c
communicate with each other, and in the second three-
way valve 23, the first port 23a and the second port 23b
communicate with each other. In each flow path switching
unit 3, the first shutoff valve 33 is closed, and the second
shutoff valve 34 is opened.

[0062] When the compressor 21 is activated, the re-
frigerant discharged from the compressor 21 passes
through the second three-way valve 23, then flows
through the high-pressure gas-refrigerant connection
pipe 7, and is divided to the second branch pipes 32 of
the respective flow path switching units 3. The refrigerant
having passed through the flow path switching units 3
flows to the corresponding utilization units 1.

[0063] In all the utilization units 1, the refrigerant radi-
ates heatto the airin the air conditioning target space and
condenses in the utilization heat exchanger 11. As a
result, the air conditioning target space corresponding
to the utilization unit 1 is heated. The refrigerant having
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condensed in the utilization heat exchanger 11 passes
through the utilization expansion mechanism 13. An
opening degree of the utilization expansion mechanism
13 is adjusted in accordance with a degree of subcooling
ofthe refrigerant obtained by the temperature sensor (not
illustrated) or the like.

[0064] The refrigerant having flowed out of the utiliza-
tion units 1 joins at the liquid-refrigerant connection pipe
5. When passing through the heat source expansion
mechanism 25, the refrigerant having joined at the Ii-
quid-refrigerant connection pipe 5 is decompressed to a
low pressure and flows through the heat source heat
exchanger 24. In the heat source heat exchanger 24,
the refrigerant absorbs heat from the outdoor air and
evaporates. The refrigerant having evaporated in the
heat source heat exchanger 24 passes through the first
three-way valve 22, is then sucked into the compressor
21, and is compressed again.

(3-1-3) Defrost operation

[0065] An object of the defrost operation is to remove
frost generated on an outer surface of the heat source
heat exchanger 24 when the heating only operation is
performed in an environment with a low outside air tem-
perature in winter and the like. In the defrost operation,
the control unit 8 performs a refrigeration cycle similar to
the refrigeration cycle in the cooling only operation while
stopping the heat source fan 26. As a result, frost gen-
erated on the outer surface of the heat source heat
exchanger 24 is removed by heat radiation from the
refrigerant having condensed in the heat source heat
exchanger 24. The operations of the various devices
constituting the refrigeration cycle apparatus 100 in the
defrost operation are similar to the operations in the
cooling only operation except for the operation of the
heat source fan 26, and thus detailed description of the
operations is omitted.

(3-2) Simultaneous cooling and heating operation

[0066] The simultaneous cooling and heating opera-
tion is an operation in which some of the utilization units 1
perform the heating operation of the air conditioning
target space, while the remaining utilization units 1 per-
form the cooling operation of the air conditioning target
space. The simultaneous cooling and heating operation
includes a first simultaneous cooling and heating opera-
tion and a second simultaneous cooling and heating
operation.

(3-2-1) First simultaneous cooling and heating operation

[0067] The first simultaneous cooling and heating op-
eration is a heating based operation in which the number
of the utilization units 1 that perform the heating operation
is larger than the number of the utilization units 1 that
perform the cooling operation. Hereinafter, a case where
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utilization units 1a and 1b perform the heating operation
and a utilization unit 1c performs the cooling operation will
be described as an example.

[0068] In the first simultaneous cooling and heating
operation, in the first three-way valve 22, the first port
22a and the second port 22b communicate with each
other, and in the second three-way valve 23, the first port
23a and the second port 23b communicate with each
other. In flow path switching units 3a and 3b correspond-
ing to the utilization units 1a and 1b, the first shutoff valve
33 is closed, and the second shutoff valve 34 is opened.
Furthermore, in a flow path switching unit 3c correspond-
ing to the utilization unit 1c, the first shutoff valve 33 is
opened, and the second shutoff valve 34 is closed.
[0069] When the compressor 21 is activated, the re-
frigerant discharged from the compressor 21 is divided
into the firstthree-way valve 22 and the second three-way
valve 23. The refrigerant having passed through the first
three-way valve 22 condenses in the heat source heat
exchanger 24, passes through the heat source expan-
sion mechanism 25 adjusted to a predetermined opening
degree, and flows through the liquid-refrigerant connec-
tion pipe 5. On the other hand, the refrigerant having
passed through the second three-way valve 23 flows
through the high-pressure gas-refrigerant connection
pipe 7 and flows into the second branch pipe 32 of the
flow path switching units 3a and 3b corresponding to the
utilization units 1a and 1b. The refrigerant having flowed
out of the second branch pipe 32 flows into the corre-
sponding utilization unit 1.

[0070] Inthe utilization units 1a and 1b, the refrigerant
radiates heat to the air in the air conditioning target space
and condenses in the utilization heat exchanger 11. As a
result, the air conditioning target space corresponding to
the utilization units 1a and 1b is heated. The refrigerant
having condensed in the utilization heat exchanger 11
passes through the utilization expansion mechanism 13.
The opening degree of the utilization expansion mechan-
ism 13 is adjusted in accordance with the degree of
subcooling of the refrigerant obtained by the temperature
sensor (not illustrated) or the like. The refrigerant having
flowed out of each of the utilization units 1aand 1b joins at
the liquid-refrigerant connection pipe 5.

[0071] The refrigerant having joined at the liquid-re-
frigerant connection pipe 5 flows into the utilization unit
1c. The refrigerant having flowed into the utilization unit
1c is decompressed to a low pressure when passing
through the utilization expansion mechanism 13, and
then flows through the utilization heat exchanger 11. In
the utilization heat exchanger 11, the refrigerant absorbs
heat from air in the air conditioning target space and
evaporates. As a result, the air conditioning target space
corresponding to the utilization unit 1c is cooled. The
refrigerant used for cooling the air conditioning target
space in the utilization unit 1c passes through the first
branch pipe 31 of the flow path switching unit 3c corre-
sponding to the utilization unit 1c, then flows through the
low-pressure gas-refrigerant connection pipe 6, is
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sucked into the compressor 21, and is compressed
again.

(3-2-2) Second simultaneous cooling and heating op-
eration

[0072] The second simultaneous cooling and heating
operation is a cooling based operation in which the
number of the utilization units 1 that perform the heating
operation is smaller than the number of the utilization
units 1 that perform the cooling operation. Hereinafter, a
case where the utilization unit 1a performs the heating
operation and the utilization units 1b and 1c¢ perform the
cooling operation will be described as an example.
[0073] Inthe second simultaneous cooling and heating
operation, in the first three-way valve 22, the first port 22a
and the second port 22b communicate with each other,
and in the second three-way valve 23, the first port 23a
and the second port 23b communicate with each other. In
the flow path switching unit 3a corresponding to the
utilization unit 1a performing the heating operation, the
first shutoff valve 33 is closed, and the second shutoff
valve 34 is opened. Furthermore, in a flow path switching
units 3b and 3c corresponding to the utilization units 1b
and 1c, the first shutoff valve 33 is opened, and the
second shutoff valve 34 is closed.

[0074] When the compressor 21 is activated, the re-
frigerant discharged from the compressor 21 is divided
into the first three-way valve 22 and the second three-way
valve 23. The refrigerant having passed through the first
three-way valve 22 condenses in the heat source heat
exchanger 24, passes through the heat source expan-
sion mechanism 25 adjusted to a predetermined opening
degree, and flows through the liquid-refrigerant connec-
tion pipe 5. On the other hand, the refrigerant having
passed through the second three-way valve 23 flows
through the high-pressure gas-refrigerant connection
pipe 7 and flows into the second branch pipe 32 of the
flow path switching unit 3a corresponding to the utiliza-
tion unit 1a. The refrigerant having flowed out of the
second branch pipe 32 flows into the corresponding
utilization unit 1.

[0075] Inthe utilization unit 1a, the refrigerant radiates
heat to the air in the air conditioning target space and
condenses in the utilization heat exchanger 11. As a
result, the air conditioning target space corresponding
to the utilization unit 1a is heated. The refrigerant having
condensed in the utilization heat exchanger 11 passes
through the utilization expansion mechanism 13. The
opening degree of the utilization expansion mechanism
13 is adjusted in accordance with the degree of subcool-
ing of the refrigerant obtained by the temperature sensor
(not illustrated) or the like. The refrigerant having flowed
out of the utilization unit 1a flows to the liquid-refrigerant
connection pipe 5.

[0076] The refrigerant having flowed into the liquid-
refrigerant connection pipe 5 is divided into the utilization
units 1b and 1c. This refrigerantis decompressed to a low
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pressure when passing through the utilization expansion
mechanism 13, and then flows through the utilization
heat exchanger 11. In the utilization heat exchanger
11, the refrigerant absorbs heat from air in the air con-
ditioning target space and evaporates. As a result, the air
conditioning target space corresponding to the utilization
units 1b and 1cis cooled. The refrigerant used for cooling
the air conditioning target space in the utilization units 1b
and 1c passes through the first branch pipe 31 of the flow
path switching units 3b and 3c, then joins at the low-
pressure gas-refrigerant connection pipe 6, is sucked
into the compressor 21, and is compressed again.

(3-3) Refrigerant leakage control

[0077] In the refrigerant leakage control, the control
unit 8 controls various devices constituting the refrigera-
tion cycle apparatus 100 as described below.

[0078] The control unit 8 performs first control when a
leakage of the refrigerant is detected in any of the plurality
of utilization units 1 (in other words, the refrigerant sensor
16 detects the refrigerant) during the air conditioning
operation, and the sum of the capacities (rated capaci-
ties) of the utilization units 1 excluding the utilization unit 1
in which the leakage of the refrigerant has been detected
is equal to or greater than a predetermined ratio R of the
capacity (rated capacity) of the first heat source unit 2.
[0079] In the first control, the control unit 8 causes the
flow path switching unit 3 to shut off the inflow of the
refrigerantinto the utilization unit 1 in which the leakage of
the refrigerant has been detected, and continues the
operation of the utilization units 1 excluding the utilization
unit 1 in which the leakage of the refrigerant has been
detected.

[0080] The control unit 8 performs second control
when a leakage of the refrigerant is detected in any of
the plurality of utilization units 1 (in other words, the
refrigerant sensor 16 detects the refrigerant) during the
air conditioning operation, and the sum of the capacities
of the utilization units 1 excluding the utilization unit 1 in
which the leakage of the refrigerant has been detected is
less than a predetermined ratio R of the capacity of the
first heat source unit 2.

[0081] Inthe second control, the control unit 8 causes
the flow path switching unit 3 to shut off the inflow of the
refrigerantinto the utilization unit 1 in which the leakage of
the refrigerant has been detected, and stops the opera-
tion of all the utilization units 1 including the utilization unit
1 in which the leakage of the refrigerant has been de-
tected.

[0082] The predetermined ratio Ris aratio of a capacity
of the utilization unit 1 (a total value of the capacities when
the plurality of utilization units 1 are used) to a capacity of
the first heat source unit 2, the ratio allowing the first heat
source unit 2 to secure an amount of heat necessary for
the refrigeration cycle apparatus 100 to execute the
defrost operation. The amount of heat required for the
refrigeration cycle apparatus 100 to execute the defrost
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operation is an amount of heat required for the heat
source heat exchanger 24 to remove frost generated
on the outer surface. In the present embodiment, the
predetermined ratio R is 50%.

[0083] The refrigerant leakage control will be specifi-
cally described with reference to the flowchart in FIG. 3.
The refrigerant leakage control is started when the re-
frigeration cycle apparatus 100 is activated.

[0084] In step S10, the control unit 8 determines
whether a leakage of the refrigerant has been detected
in any of the plurality of utilization units 1, specifically,
whether a refrigerant has been detected by the refriger-
ant sensor 16. When determining that the refrigerant has
been detected (Yes), the control unit 8 advances the
process to step S11. When not determining that the
refrigerant has been detected (No), the control unit 8
advances the process to step S10.

[0085] In step S11, the control unit 8 calculates a total
value Pa of the capacities of the utilization units 1 ex-
cluding the utilization unit 1 in which the refrigerant has
been detected, and advances the process to step S12.
Here, the total value Pa is a value calculated by summing
the rated capacities (unit of which is horsepower or the
like) of the utilization units 1 excluding the utilization unit 1
in which the refrigerant has been detected.

[0086] The control unit 8 calculates the total value Pa
by summing the rated capacities of the utilization units 1
excluding the utilization unit 1 in which the refrigerant has
been detected.

[0087] In step S12, the control unit 8 determines
whether the total value Pa is equal to or greater than a
predetermined ratio R (50%) of a rated capacity Ps (unit
of which is horsepower or the like) of the first heat source
unit 2. When the total value Pa is equal to or greater than
the predetermined ratio R of the rated capacity Ps of the
first heat source unit 2 (Yes), the control unit 8 advances
the process to step S13. When the total value Pa is not
equal to or greater than the predetermined ratio R (50%)
of the rated capacity Ps of the first heat source unit 2 (the
total value Pa is less than the predetermined ratio R)
(No), the control unit 8 advances the process to step S14.
[0088] In step S13, the control unit 8 performs the first
control and executes the refrigerant leakage control. In
the first control, the control unit 8 causes the flow path
switching unit 3 to shut off the inflow of the refrigerantinto
the utilization unit 1 in which the leakage of the refrigerant
has been detected. Specifically, the control unit 8 closes
the first shutoff valve 33 and the second shutoff valve 34
of the flow path switching unit 3 corresponding to the
utilization unit 1 in which the leakage of the refrigerant has
been detected. Along with this operation, the control unit
8 continues the operation of the utilization units 1 except
for the utilization unit 1 in which the refrigerant leakage
has been detected.

[0089] Forexample, when the first controlis performed
in response to a refrigerant detected by the refrigerant
sensor 16 of the utilization unit 1a, the control unit 8
closes the first shutoff valve 33a and the second shutoff
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valve 34a of the flow path switching unit 3a. At this time,
the control unit 8 stops the operation of the utilization unit
1a. Along with this operation, the control unit 8 continues
the operations of the utilization units 1b and 1c.

[0090] In step S14, the control unit 8 performs the
second control and ends the refrigerant leakage control.
In the second control, the control unit 8 causes the flow
path switching unit 3 to shut off the inflow of the refrigerant
into the utilization unit 1 in which the leakage of the
refrigerant has been detected. Along with this operation,
the control unit 8 stops the operation of all the utilization
units 1 including the utilization unit 1 in which the leakage
of the refrigerant has been detected.

[0091] For example, when the second control is per-
formed in response to a refrigerant detected by the re-
frigerant sensor 16 of the utilization unit 1a, the control
unit 8 closes the first shutoff valve 33a and the second
shutoff valve 34a of the flow path switching unit 3a. Along
with this operation, the control unit 8 stops the operations
of the utilization units 1a to 1c.

(4) Characteristics

[0092] (4-1)

The refrigeration cycle apparatus 100 includes the first
heat source unit 2, the plurality of utilization units 1, the
flow path switching unit 3, and the control unit 8.

[0093] The flow path switching unit 3 is provided be-
tween the first heat source unit 2 and the utilization units
1, and switches the flow of the refrigerant flowing be-
tween the first heat source unit 2 and the utilization units
1. The control unit 8 controls the first heat source unit 2,
the utilization units 1, and the flow path switching unit 3.
[0094] When aleakage of the refrigerant is detected in
any of the plurality of utilization units 1 during the air
conditioning operation and the sum of the capacities of
the utilization units 1 excluding the utilization unit 1 in
which the leakage of the refrigerant has been detected is
equal to or greater than the predetermined ratio R of the
capacity of the first heat source unit 2, the control unit 8
performs first control of causing the flow path switching
unit 3 to shut off the inflow of the refrigerant into the
utilization unit 1 in which the leakage of the refrigerant
has been detected and continuing the operation of the
utilization units 1 excluding the utilization unit 1 in which
the leakage of the refrigerant has been detected.
[0095] In the refrigeration cycle apparatus 100, even
when the inflow of the refrigerant into the utilization unit 1
in which the leakage of the refrigerant has occurred is
shut off, the operation of the remaining utilization units 1
can be continued. Therefore, the refrigeration cycle ap-
paratus 100 can minimize degradation of comfort in the
air conditioning target space even when a leakage of the
refrigerant in the utilization unit 1 is detected and the
inflow of the refrigerant into the utilization unit is shut off.
[0096] (4-2)

When aleakage of the refrigerant is detected in any of the
plurality of utilization units 1 during the air conditioning
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operation and the total capacity of the utilization units 1
excluding the utilization unit 1 in which the leakage of the
refrigerant has been detected is less than the predeter-
mined ratio R, the control unit 8 performs the second
control to cause the flow path switching unit 3 to shut off
the inflow of the refrigerant into the utilization unit 1 in
which the leakage of the refrigerant has been detected
and to stop the operation of the utilization units excluding
the utilization unit 1 in which the leakage of the refrigerant
has been detected.

[0097] The refrigeration cycle apparatus 100 sup-
presses a decrease in comfort due to an inability to
maintain operation with desired performance.

[0098] (4-3)

The air conditioning operation includes the defrost op-
eration. The predetermined ratio R is a ratio of a capacity
of the utilization units 1 to the capacity of the first heat
source unit 2, the ratio allowing the first heat source unit 2
to secure the amount of heat necessary for the refrigera-
tion cycle apparatus 100 to execute the defrost operation.
[0099] By shutting off the flow of the refrigerantinto the
utilization unit 1 in which the leakage of the refrigeranthas
been detected, the total value of the heat absorption
amounts in the utilization unit 1 (specifically, the utilization
heat exchanger 11) decreases as compared with the
case where the refrigerant flows into all the utilization
units 1. As a result, there is a possibility that frost cannot
be sufficiently removed (in other words, the refrigeration
cycle apparatus 100 cannot execute the defrost opera-
tion) due to an insufficient heat radiation amount in the
heat source heat exchanger 24 during the defrost opera-
tion.

[0100] In the present embodiment, the control unit 8
determines whether to continue the operation of the
utilization units 1 excluding the utilization unit 1 in which
the leakage of the refrigerant has been detected on the
basis of the predetermined ratio R when the inflow of the
refrigerant into the utilization unit 1 in which the leakage of
the refrigerant has been detected is shut off. The refrig-
eration cycle apparatus 100 executes the defrost opera-
tion as long as the first heat source unit 2 can secure a
required amount of heat even when the inflow of the
refrigerant into the utilization unit 1 is shut off.

[0101] Therefore, the refrigeration cycle apparatus
100 can execute the defrost operation while suppressing
the degradation of the comfort of the air conditioning
target space when the inflow of the refrigerant into the
utilization unit 1 is shut off.

(5) Modifications
(5-1) Modification A

[0102] When the air conditioning operation includes
the defrost operation, the control unit 8 may control
various devices constituting the refrigeration cycle appa-
ratus 100 in a cooling leakage control as described below.
[0103] Upon determining that the defrost operation is
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not scheduled to be performed, the control unit 8 per-
forms the first control even when a leakage of the refrig-
erantis detected in any of the plurality of utilization units 1
during the air conditioning operation, and the sum of the
capacities of the utilization units 1 excluding the utiliza-
tion unit 1in which the leakage of the refrigerant has been
detected is less than the predetermined ratio R of the
capacity of the heat source unit 2.

[0104] With reference to the flowchart in FIG. 4, the
refrigerant leakage control performed by the refrigeration
cycle apparatus 100 according to Modification A will be
specifically described focusing on a difference from the
flowchart illustrated in FIG. 3. Hereinafter, description of
the steps already described is omitted.

[0105] A main difference between the flowchart illu-
strated in FIG. 3 and the flowchart illustrated in FIG. 4 is
that the flowchart illustrated in FIG. 4 has step S15.
[0106] In step S12, the control unit 8 determines
whether the total value Pa is equal to or greater than
the predetermined ratio R (50%) of the rated capacity Ps
of the first heat source unit 2. When the total value Pa is
equal to or greater than the predetermined ratio R of the
rated capacity Ps of the first heat source unit 2 (Yes), the
control unit 8 advances the process to step S13. When
the total value Pa is not equal to or greater than the
predetermined ratio R (50%) of the rated capacity Ps
of the first heat source unit 2 (the total value Pa is less
than the predetermined ratio R) (No), the control unit 8
advances the process to step S15.

[0107] In step S15, the control unit 8 determines
whether the refrigeration cycle apparatus 100 is sched-
uled to perform the defrost operation. When determining
that the refrigeration cycle apparatus 100 is scheduled to
perform the defrost operation (Yes), the control unit 8
proceeds the process to step S14. When not determining
that the refrigeration cycle apparatus 100 is scheduled to
perform the defrost operation (No), the control unit 8
proceeds the process to step S13.

[0108] Whether the refrigeration cycle apparatus 100
is scheduled to perform the defrost operation is deter-
mined on the basis of, forexample, a setting as to whether
the defrost operation needs to be executed. The setting
as to whether the defrost operation needs to be executed
is set by the user, for example. In a season with a
relatively high temperature such as summer, there is
almost no possibility of occurrence of frost, and thus
the user may set the defrost operation to be unnecessary.
In such a case, the control unit 8 determines that the
defrost operation is not scheduled to be performed. The
setting as to whether the defrost operation needs to be
executed may be performed by the control unit 8 on the
basis of a detection result of a temperature sensor and/or
a humidity sensor (not illustrated).

[0109] When the defrost operation is not scheduled, it
is unnecessary to consider securing the amount of heat
necessary for executing the defrost operation even when
the inflow of the refrigerant into the utilization unit 1 in
which the leakage of the refrigerant has occurred is shut
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off. Therefore, when the defrost operation is not sched-
uled, the refrigeration cycle apparatus 100 according to
Modification A continues the operation of the remaining
utilization units 1. The refrigeration cycle apparatus 100
according to Modification A can minimize degradation of
comfort in the air conditioning target space even when a
leakage of the refrigerant in the utilization unit 1 is de-
tected and the inflow of the refrigerant into the utilization
unit is shut off.

(5-2) Modification B

[0110] Inthefirstcontrol, the control unit 8 may adjusta
target evaporation temperature Te or a target condensa-
tion temperature Tc in the utilization heat exchanger 11 of
the utilization unit 1 continuing the operation on the basis
of the capacity of the utilization unit 1 in which the inflow of
the refrigerant has been shut off.

[0111] For example, the control unit 8 can reduce the
target evaporation temperature Te in the utilization heat
exchanger 11 of the utilization unit 1 continuing the
operation on the basis of the rated capacity of the utiliza-
tion unit 1 stopped in the first control. The control unit 8
can increase the target condensation temperature Tc in
the utilization heat exchanger 11 of the utilization unit 1
continuing the operation on the basis of the rated capacity
of the utilization unit 1 stopped in the first control.
[0112] Since the utilization unit 1 continuing the opera-
tion compensates for a decrease in output of the utiliza-
tion unit 1 in which the inflow of the refrigerant has been
shut off and the operation is stopped, the refrigeration
cycle apparatus 100 according to Modification B can
minimize the degradation in comfort in the air condition-
ing target space.

(5-3) Modification C

[0113] The control unit 8 may perform protection con-
trol on the basis of the capacity of the utilization unit 1 in
which the inflow of the refrigerant has been shut off in the
first control. The protection control is a control for protect-
ing devices constituting the refrigeration cycle apparatus
100 from a temporary increase in refrigerant pressure in
the refrigerant circuit 9 due to shutoff of inflow of the
refrigerant in some of the utilization units 1.

[0114] For example, during the first control, the control
unit 8 can lower a maximum number of rotations of the
compressor 21 than usual as the protection control.
[0115] The refrigeration cycle apparatus 100 accord-
ing to Modification C can suppress damage to the devices
caused by execution of the first control.

(5-4) Modification D

[0116] The refrigeration cycle apparatus 100 may
further include a second heat source unit 2a, and when
the first control is performed, the second heat source unit
2a may perform an operation of compensating for the
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capacity of the utilization unit 1 in which the leakage of the
refrigerant has been detected.

[0117] As illustrated in FIG. 5, the refrigeration cycle
apparatus 100 according to Modification D further in-
cludes the second heat source unit 2a. The flow path
switching unit 3 is provided between the second heat
source unit 2a and the plurality of utilization units 1, and
further switches the flow of the refrigerant flowing be-
tween the second heat source unit 2a and the plurality of
utilization units 1. When performing the first control, the
control unit 8 causes the second heat source unit 2a to
perform an operation of compensating for the capacity of
the utilization unit 1 in which the inflow of the refrigerant
has been shut off.

[0118] Specifically, during the first control, the control
unit 8 refers to the rated capacity of each of the utilization
units 1 recorded in the storage device, and causes the
second heat source unit 2a to perform an operation of
compensating for the rated capacity of the utilization unit
1 in which the inflow of the refrigerant has been shut off.
[0119] Since the second heat source unit 2a compen-
sates for a decrease in output of the utilization unit in
which the inflow of the refrigerant has been shut off and
the operation is stopped in the first control, the refrigera-
tion cycle apparatus 100 according to Modification D can
minimize the degradation in comfort in the air condition-
ing target space.

(5-5) Modification E

[0120] The mode of the flow path switching unit 3 is not
limited to an individual type in which the corresponding
utilization units 1 are installed at different positions. The
flow path switching unit 3 may be a collective type in
which the first branch pipe 31, the second branch pipe 32,
the first shutoff valve 33, and the second shutoff valve 34
included in the plurality of flow path switching units 3 are
accommodated in one casing.

(5-6) Modification F

[0121] The predetermined ratio R may be other than
50%. The predetermined ratio R may be calculated on the
basis of a value other than the ratio of the total value of the
capacities of the utilization units 1 required for the refrig-
eration cycle apparatus 100 to execute the defrost op-
eration to the capacity of the first heat source unit 2.

<Conclusion>

[0122] Although the embodiments of the present dis-
closure have been described above, it will be understood
that various changes in form and details can be made
without departing from the spirit and scope of the present
disclosure described in claims.
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REFERENCE SIGNS LIST
[0123]

1, 1a, 1b, 1c: Utilization unit

2: First heat source unit

2a: Second heat source unit

3, 3a, 3b, 3c: Flow path switching unit

8: Control unit

11, 11a, 11b, 11c: Utilization heat exchanger
100: Refrigeration cycle apparatus

Tc: Target condensation temperature

Te: Target evaporation temperature

R: Predetermined ratio
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[0124] Patent Literature 1: WO 2016/129027 A

Claims

1. A refrigeration cycle apparatus (100) that performs
an air conditioning operation, the refrigeration cycle
apparatus comprising:

a first heat source unit (2);

a plurality of utilization units (1, 1a, 1b, 1c);

a flow path switching unit (3) that is provided
between the first heat source unit and the utili-
zation units and switches a flow of a refrigerant
flowing between the first heat source unit and
the utilization units; and

a control unit (8) that controls the first heat
source unit, the utilization units, and the flow
path switching unit,

wherein when a leakage of the refrigerant is
detected in any of the plurality of utilization units
during the air conditioning operation, and a sum
of capacities of the utilization units excluding the
utilization unit in which the leakage of the refrig-
erant has been detected is equal to or greater
than a predetermined ratio (R) of a capacity of
the first heat source unit,

the control unit performs first control of causing
the flow path switching unit to shut off an inflow of
the refrigerantinto the utilization unitin which the
leakage of the refrigeranthas been detected and
continuing an operation of the utilization units
excluding the utilization unitin which the leakage
of the refrigerant has been detected.

2. Therefrigeration cycle apparatus according to claim
1, wherein

when a leakage of the refrigerant is detected in
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any of the plurality of utilization units during the
air conditioning operation and the sum of the
capacities of the utilization units excluding the
utilization unit in which the leakage of the refrig-

the capacity of the utilization unit in which the inflow
of the refrigerant has been shut off.

The refrigeration cycle apparatus according to any

erant has been detected is less than the pre- 5 one of claims 1to 6, further comprising a second heat

determined ratio of the capacity of the first heat source unit (2a), wherein

source unit,

the control unit performs second control of caus- the flow path switching unit is provided between

ing the flow path switching unit to shut off the the second heat source unit and the plurality of

inflow of the refrigerant into the utilization unitin 70 utilization units and further switches the flow of

which the leakage of the refrigerant has been the refrigerant flowing between the second heat

detected and stopping the operation of the uti- source unit and the plurality of utilization units,

lization units excluding the utilization unit in and

which the leakage of the refrigerant has been when performing the first control, the control unit

detected. 15 causes the second heat source unit to perform

an operation of compensating for the capacity of
3. Therefrigeration cycle apparatus according to claim the utilization unit in which the inflow of the
1 or 2, wherein refrigerant has been shut off.

the air conditioning operation includes a defrost 20
operation, and

the predetermined ratio is a ratio of the capa-
cities of the utilization units to the capacity of the

first heat source unit, the ratio allowing the first
heat source unit to secure an amount of heat 25
necessary for executing the defrost operation.

4. Therefrigeration cycle apparatus according to claim
3, wherein
30

upon determining that the defrost operation is
not scheduled to be performed,
the control unit performs the first control even
when a leakage of the refrigerant is detected in
any of the plurality of utilization units during the 35
air conditioning operation, and the sum of the
capacities of the utilization units excluding the
utilization unit in which the leakage of the refrig-
erant has been detected is less than the pre-
determined ratio of the capacity of the first heat 40
source unit.

5. The refrigeration cycle apparatus according to any
one of claims 1 to 4, wherein
45
the utilization units each include a utilization
heat exchanger (11, 11a, 11b, 11¢), and
inthe firstcontrol, the control unitadjusts a target
evaporation temperature (Te) or a target con-
densation temperature (Tc) in the utilization heat 50
exchanger of the utilization unit that continues
the operation on a basis of a capacity of the
utilization unit in which the inflow of the refriger-
ant has been shut off.
55
6. The refrigeration cycle apparatus according to any
one of claims 1 to 5, wherein in the first control, the
control unit performs protection control on a basis of
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