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(54) CONTROL DEVICE, AIR CONDITIONER, AND CONTROLLING METHOD

(57) The present invention provides a control device
(30) which performs a control of recovering the refrigerant
accumulated in an outdoor heat exchanger (12b) in which
an operation is stopped.

A control device (30) includes a control switching
program (32) which, in a refrigerant circuit including a
compressor (10) configured to compress a refrigerant, a
first outdoor heat exchanger (12a) configured to liquefy
the refrigerant, a second outdoor heat exchanger (12b)
during operation stop configured not to function as either
a condenser or an evaporator, an expansion valve (23)
configured to lower the pressure of the liquefied refriger-
ant, and an indoor heat exchanger (22) configured to

evaporate the low-pressure refrigerant, when a valve
opening degree of the expansion valve (23) becomes
equal to or larger than a predetermined threshold value,
determines that the refrigerant has accumulated in the
second outdoor heat exchanger (12b), and switches from
a normal operation to a refrigerant recovery operation;
and a refrigerant recovery operation control program (34)
which, when the control switching program (32) switches
to the refrigerant recovery operation, increases a rota-
tional speed of the compressor (10) and controls the pres-
sure on a suction side of the compressor to be lower than
the pressure of the second outdoor heat exchanger
(12b).
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Description

Field of the Invention

[0001] The present invention relates to a control device, an air conditioner, and a controlling method.
[0002] Priority is claimed based on Japanese Patent Application No. 2016-142561, filed July 20, 2016, the content of
which is incorporated herein by reference.

Description of Related Art

[0003] When an outdoor heat exchanger of an air conditioner is used as a condenser and an indoor heat exchanger
is used as an evaporator under the condition of low outside temperature, the condensing capacity of the condenser
becomes excessive due to the influence of the outside air temperature. Therefore, the pressure of the high-pressure
refrigerant gas supplied from the condenser (outdoor heat exchanger) decreases, and the pressure of the low-pressure
refrigerant gas supplied to the evaporator (indoor heat exchanger) also decreases. Then, in some cases, the temperature
of the indoor heat exchanger decreases, and the indoor heat exchanger becomes frosted. At this time, a defrosting
control (an anti-frost control) is activated to eliminate a frosting state. When excessive decrease in the temperature of
the indoor heat exchanger and the defrosting control are intermittently repeated, the refrigerant gas may not be cooled.
[0004] In contrast, conventionally, conventionally, an air conditioner having a mechanism, which prevents a decrease
in the pressure of the high-pressure refrigerant gas and the low-pressure refrigerant gas and an excessive decrease in
the temperature of the indoor heat exchanger, by limiting the condensing capacity, using only part of a plurality of outdoor
heat exchangers provided in the outdoor unit, has been suggested.
[0005] Fig. 8 is a diagram showing an example of a circuit configuration diagram of a general air conditioner. A
configuration example when using only part of the outdoor heat exchangers in the cooling operation which uses the
outdoor heat exchanger as a condenser will be described with reference to Fig. 8. The outdoor unit 1 includes a compressor
10, four-way valves 11a and 11b, outdoor heat exchangers 12a and 12b, and expansion valves 13a and 13b. The
compressor 10 compresses the low-pressure refrigerant gas supplied from the low-pressure gas pipe 7 into high-pressure
refrigerant gas and discharges the high-pressure refrigerant gas to the high-pressure gas tubes 5a and 5b, and the like.
The high-pressure refrigerant gas flows into a compressor side port 111a of the four-way valve 11a and a compressor
side port 111b of the four-way valve 11b. In the four-way valve 11a, the compressor side port 111a communicates with
an outdoor heat exchanger side port 112a, and a low-pressure gas pipe side port 113a communicates with a bypass
pipe side port 114a. Therefore, the high-pressure refrigerant gas is supplied to the outdoor heat exchanger 12a through
the outdoor heat exchanger side port 112a. Meanwhile, in the four-way valve 11b, the compressor side port 111b
communicates with the bypass pipe side port 114b, and the outdoor heat exchanger side port 112b communicates with
the low-pressure gas pipe side port 113b. Therefore, the high-pressure refrigerant gas is not supplied to the outdoor
heat exchanger 12b.
[0006] The high-pressure refrigerant gas supplied to the outdoor heat exchanger 12a performs heat-exchange with
the outside air to dissipate heat, is condensed, and is liquefied. The expansion valve 13a is brought into an open state,
and the high-pressure refrigerant liquid is supplied to the indoor unit 2 through the liquid pipe 9. Meanwhile, the expansion
valve 13b is brought into a closed state. Therefore, a closed circuit is formed among the branch pipe 15b, the outdoor
heat exchanger side port 112b, the low-pressure gas pipe side port 113b, the outdoor heat exchanger 12b, and the
expansion valve 13b. The closed circuit is filled with the low-pressure refrigerant gas flowing in from the low-pressure
gas pipe 7.
[0007] Further, the high-pressure refrigerant liquid supplied to the indoor unit 2 is throttled and expanded by the
expansion valve 23, is evaporated in the indoor heat exchanger 22, and draws heat from the indoor air to cool the interior
of the room. The low-pressure refrigerant gas evaporated and vaporized flows into the branch controller 21. The branch
controller 21 communicates with the indoor heat exchanger side port 211 and the low-pressure gas pipe port 212.
Accordingly, the low-pressure refrigerant gas passes through the low-pressure gas pipe 7 and is guided to the outdoor
unit 1. The low-pressure refrigerant gas is converted into a high-pressure refrigerant gas again by the compressor 10,
and circulates through the aforementioned path.
[0008] Further, Patent Document 1 discloses a technique for preventing refrigerant from accumulating in a four-way
valve or an outdoor heat exchanger in an air conditioner compatible with simultaneous cooling and heating operation.

[Patent Documents]

[0009] [Patent Document 1] Japanese Unexamined Patent Application, First Publication No. 2007-78268
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SUMMARY OF THE INVENTION

[0010] As long as a circuit condenses the refrigerant using only the outdoor heat exchanger 12a, since the condensing
capacity does not excessively increase and it is possible to prevent problems such as frost formation in the indoor heat
exchanger 22, it is possible to prevent the problem of non-cooling due to intermittent operation of defrosting control.
However, under the condition of low outside air temperature, in some cases, the low-pressure refrigerant gas existing
in the closed circuit is cooled depending on the outside air temperature in the vicinity of the outdoor heat exchanger 12b,
and the pressure in the closed circuit becomes lower than the pressure in the low-pressure gas pipe 7. When such a
relationship (pressure of closed circuit < pressure of low-pressure gas pipe 7) occurs between the pressure in the closed
circuit and the pressure in the low-pressure gas pipe 7, the low-pressure refrigerant gas flows into the closed circuit from
the low-pressure gas pipe 7, and a phenomenon in which the refrigerant accumulates in the outdoor exchanger 12b
occurs. Then, the amount of the high-pressure refrigerant liquid supplied to the indoor unit 2 through the outdoor heat
exchanger 12a decreases, and deterioration of capacity such as non-cooling due to shortage of the refrigerant occurs.
[0011] Therefore, an object of the present invention is to provide a control device, an air conditioner and a method for
controlling the air conditioner capable of solving the aforementioned problems.
[0012] According to a first aspect of the present invention, there is provided a control device including: a control
switching program which, in a refrigerant circuit including a compressor configured to compress a refrigerant, a first
outdoor heat exchanger configured to liquefy the refrigerant, a second outdoor heat exchanger configured not to function
as either a condenser or an evaporator when operation thereof has been stopped, an expansion valve configured to
lower the pressure of the liquefied refrigerant, and an indoor heat exchanger configured to evaporate the low-pressure
refrigerant, when a valve opening degree of the expansion valve becomes equal to or larger than a predetermined
threshold value, determines that the refrigerant has accumulated in the second outdoor heat exchanger, and switches
from a normal operation to a refrigerant recovery operation; and a refrigerant recovery operation control program which,
when the control switching program switches to the refrigerant recovery operation, increases the rotational speed of the
compressor and controls the pressure on a suction side of the compressor to be lower than the pressure of the second
outdoor heat exchanger.
[0013] According to a second aspect of the present invention, when a state in which indoor cooling due to the indoor
heat exchanger is insufficient continues for a predetermined time or more, instead of determining the valve opening
degree of the expansion valve, the control switching program may determine that accumulation of the refrigerant in the
second outdoor heat exchanger has occurred.
[0014] According to a third aspect of the present invention, the refrigerant recovery operation control program may
limit the rotational speed of the compressor so that a defrosting control on the indoor heat exchanger does not operate.
[0015] According to a fourth aspect of the present invention, when a state in which the temperature on an inlet side
of the indoor heat exchanger is equal to or lower than a predetermined first threshold value continues for a predetermined
time or more, the refrigerant recovery operation control program may lower the rotational speed of the compressor.
[0016] According to a fifth aspect of the present invention, when the temperature on the inlet side of the indoor heat
exchanger is equal to or higher than a predetermined second threshold value after lowering the rotational speed of the
compressor, the refrigerant recovery operation control program may increase the rotational speed of the compressor
again.
[0017] The control device according to a sixth aspect of the present invention further includes an expansion valve
control program which calculates a degree of superheating, using a temperature difference between the outlet side and
the inlet side of the indoor heat exchanger, and controls the opening degree of the expansion valve so that the degree
of superheat becomes a predetermined value, wherein the refrigerant recovery operation control program continues to
control the rotational speed of the compressor, until the opening degree of the expansion valve controlled by the expansion
valve control program becomes smaller than a predetermined threshold value.
[0018] According to a seventh aspect of the present invention, there is provided an air conditioner including an outdoor
unit which includes a compressor configured to compress a refrigerant, a plurality of outdoor heat exchangers configured
to exchange heat between the refrigerant and outdoor air, and a four-way valve provided to correspond to each of the
plurality of outdoor heat exchangers; at least one indoor unit which includes an indoor heat exchanger configured to
exchange heat between the refrigerant and indoor air; and the aforementioned control device.
[0019] According to an eighth aspect of the present invention, there is provided a method for controlling a refrigerant
circuit including a compressor configured to compress a refrigerant, a first outdoor heat exchanger configured to liquefy
the refrigerant, a second outdoor heat exchanger during operation stop configured not to function as either a condenser
or an evaporator, an expansion valve configured to lower the pressure of the liquefied refrigerant, and an indoor heat
exchanger configured to evaporate the low-pressure refrigerant, the method including: determining that the refrigerant
has accumulated in the second outdoor heat exchange, when the valve opening degree of the expansion valve becomes
equal to or larger than a predetermined threshold value; and performing a control of increasing the rotational speed of
the compressor so that the pressure on a suction side of the compressor becomes lower than the pressure of the second
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outdoor heat exchanger, when it is determined that the refrigerant has accumulated in the second outdoor heat exchanger.
[0020] According to the present invention, in an air conditioner including a plurality of outdoor heat exchangers, in an
operation state in which only remaining outdoor heat exchangers are operated as condensers, while stopping the op-
eration of some of the outdoor heat exchangers, it is possible to prevent the refrigerant from being accumulated in the
outdoor heat exchangers during stoppage thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Fig. 1 is a first diagram showing an example of a circuit configuration diagram in an embodiment of the present
invention.
Fig. 2 is a schematic block diagram of a control device in an embodiment of the present invention.
Fig. 3 is a flowchart of a control device in an embodiment of the present invention.
Fig. 4 is a view showing a transition of a rotational speed of a compressor in a refrigerant recovery operation of an
embodiment of the present invention.
Fig. 5 is a second diagram showing an example of a circuit configuration diagram in an embodiment of the present
invention.
Fig. 6 is a third diagram showing an example of a circuit configuration diagram in an embodiment of the present
invention.
Fig. 7 is a fourth diagram showing an example of a circuit configuration diagram in an embodiment of the present
invention.
Fig. 8 is a diagram showing an example of a circuit configuration diagram of a general air conditioner.

DETAILED DESCRIPTION OF THE INVENTION

<First Embodiment>

[0022] Hereinafter, an air conditioner according to an embodiment of the present invention will be described with
reference to Figs. 1 to 4.
[0023] Fig. 1 is a first diagram showing an example of a circuit configuration diagram in an embodiment of the present
invention.
[0024] Further, the specific configurations of an outdoor unit 1 and an indoor unit 2 of an air conditioner 100 shown in
Fig. 1 schematically show the basic configuration of the air conditioner 100, and other constituent elements may be
further included. Further, the same reference numerals are given to constituent elements shared by a circuit configuration
diagram described in Fig. 8, and a description thereof will be simplified.
[0025] As shown in Fig. 1, the air conditioner 100 is configured to include an outdoor unit 1, an indoor unit 2, a high-
pressure gas pipe 5, a low-pressure gas pipe 7 and a liquid pipe 9 connecting the outdoor and indoor units, and a control
device 30.
[0026] First, the outdoor unit 1 will be described. The outdoor unit 1 includes a compressor 10, four-way valves 11a
and 11b, outdoor heat exchangers 12a and 12b, and expansion valves 13a and 13b. The compressor 10 compresses
the refrigerant gas and supplies the compressed high-pressure refrigerant gas to the refrigerant circuit. The four-way
valves 11a and 11b switch the direction of the circulation of the refrigerant between a heating operation time and a
cooling operation time. The refrigerant circulates in the direction of the arrow at the time of the cooling operation and
circulates in a reverse direction at the time of the heating operation. The outdoor heat exchangers 12a and 12b perform
heat exchange between the refrigerant and the outdoor air. The outdoor heat exchangers 12a and 12b function as
condensers at the time of the cooling operation to dissipate heat outside of the room, and the outdoor heat exchangers
12a and 12b function as evaporators at the time of the heating operation to absorb heat from outside of the room. The
expansion valves 13a and 13b function as valves which lower the pressure of the high-pressure refrigerant liquid at the
time of the heating operation, and function as valves which switch between the operation and stopping of the outdoor
heat exchangers 12a and 12b as condensers by opening and closing at the time of the cooling operation.
[0027] Hereinafter, as a configuration example of the present embodiment, the configuration in the case of stopping
the operation of the outdoor heat exchanger 12b at the time of the cooling operation will be mainly described. That is,
in the four-way valve 11a, a compressor side port 111a connected to a discharge side of the compressor 10 communicates
with an outdoor heat exchanger side port 112a connected to the outdoor heat exchanger 12a. In the four-way valve 11b,
a compressor side port 111b connected to the discharge side of the compressor 10 communicates with a bypass pipe
side port 114b. Further, the expansion valve 13a is controlled such that it is brought into an open state, and when the
refrigerant flows in the direction of the arrow, the outdoor heat exchanger 12a functions as a condenser. Meanwhile, the
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expansion valve 13b is controlled to be in a closed state, the refrigerant does not flow, and the outdoor heat exchanger
12b stops operation as a condenser and an evaporator.
[0028] Next, the indoor unit 2 will be described. The indoor unit 2 includes a branch controller 21, an indoor heat
exchanger 22, and an expansion valve 23. The indoor heat exchanger 22 exchanges heat between the refrigerant and
the indoor air. At the time of the cooling operation, the indoor heat exchanger 22 functions as an evaporator and evaporates
the refrigerant to absorb heat from the room. At the time of the heating operation, the indoor heat exchanger 22 functions
as a condenser to dissipate heat to the room. The expansion valve 23 functions as an expansion valve at the time of
the cooling operation, and lowers the pressure of the high-pressure refrigerant liquid. The branch controller 21 switches
the path of the refrigerant between the high-pressure gas pipe 5 and the low-pressure gas pipe 7. At the time of the
cooling operation, the path of the refrigerant is switched to the low-pressure gas pipe 7 so that the indoor heat exchanger
side port 211 and the low-pressure gas pipe port 212 communicate with each other. At the time of the heating operation,
the path of the refrigerant is switched to the high-pressure gas pipe 5 so that the indoor heat exchanger side port 211
and the high-pressure gas pipe port 213 communicate with each other.
[0029] A temperature sensor 221 is provided on the inlet side of the indoor heat exchanger 22, and a pressure sensor
101 is provided on the suction side of the compressor 10. The control device 30 of the air conditioner 100 performs the
recovery operation of the refrigerant accumulated in the outdoor heat exchanger 12b, on the basis of the inlet temperature
of the indoor heat exchanger 22 measured by the temperature sensor 221, the suction side pressure of the compressor
10 measured by the pressure sensor 101, the valve opening degree of the expansion valve 23 and the like. The control
device 30 will be described in detail with reference to Figs. 2 and 3.
[0030] Next, the configurations of the branch pipes 15a and 15b and the bypass pipes 16a and 16b connected to the
four-way valves 11a and 11b will be described, and a mechanism for preventing refrigerant from accumulating in the
outdoor heat exchanger 12b according to the present embodiment will be described. A check valve 17a is provided in
the branch pipe 15a which connects the low-pressure gas pipe 7, which connects the indoor heat exchanger 22 with
the suction side of the compressor 10, and the low-pressure gas pipe side port 113a of the four-way valve 11a. The
check valve 17a causes the refrigerant to flow only from the low-pressure gas pipe side port 113a to the low-pressure
gas pipe 7 side. Further, a capillary tube 18a is provided in the bypass pipe 16a that connects the bypass pipe side port
114a of the four-way valve 11a and the branch pipe 15a and bypasses the branch pipe 15a. The capillary tube 18a
adjusts the pressure of the refrigerant flowing through the bypass pipe 16a. The bypass pipe 16a is connected to the
side of the low-pressure gas pipe 7 at the position of the branch pipe 15a in which the check valve 17a is provided (the
downstream side in the flow direction of the refrigerant permitted by the check valve 17a). The same also applies to the
branch pipe 15b and the bypass pipe 16b connected to the four-way valve 11b. That is, a capillary tube 18b is provided
in the bypass pipe 16b, and a check valve 17b is provided in the branch pipe 15b. One end of the bypass pipe 16b is
connected to the branch pipe 15b rather than the low-pressure gas pipe 7, but its connection position is located on the
downstream side of the check valve 17b in the branch pipe 15b (the downstream side of the flow direction of the refrigerant
permitted by the check valve 17b). Further, the check valve 17b is provided so that the flow of the refrigerant is from the
four-way valve 11b side to the low-pressure gas pipe 7 side. The flow direction is a direction in which the refrigerant
flows at the time of the heating operation. Further, at the time of the cooling operation, no refrigerant flows through the
branch pipe 15b as described with respect to the four-way valve 11a. That is, the necessary flow of the refrigerant is not
hindered by the check valves 17a and 17b. Further, the bypass pipes 16a and 16b are provided to prevent high-pressure
refrigerant gas or the like from accumulating in the four-way valves 11a and 11b and causing malfunction of the four-
way valves 11a and 11b.
[0031] Next, a mechanism which prevents the refrigerant from accumulating in the outdoor heat exchanger 12b ac-
cording to the present embodiment will be described. At the time of the cooling operation, the pressure on the suction
side of the compressor 10 is controlled to be a predetermined pressure Pa (e.g., 0.7 MPa). That is, the pressure of the
low-pressure gas pipe 7 is controlled to be Pa. Here, when the outside air temperature becomes a low temperature (e.g.,
-5 °C) and a long period of time elapses, the stopped outdoor heat exchanger 12b is cooled by the outside air, and the
pressure of the closed circuit from the check valve 17b to the expansion valve 13b (a circuit that connects the check
valve 17b, the low-pressure gas pipe side port 113b, the outdoor heat exchanger side port 112b, the pipe 14b, the
outdoor heat exchanger 12b, and the expansion valve 13b) may be lower than the pressure Pa (e.g., 0.6 Mpa). Then,
in the case of the conventional circuit configuration exemplified in Fig. 8, since the refrigerant flows into the circuit having
a lower pressure, the refrigerant flows from the low-pressure gas pipe 7 to the closed circuit via the branch pipe 15b,
and the refrigerant accumulates in the outdoor heat exchanger side port 112b. However, with the circuit configuration
of this embodiment shown in Fig. 1, the check valve 17b provided in the branch pipe 15b prevents the flow of the
refrigerant from the downstream side to the upstream side of the check valve 17b. Therefore, even when the pressure
of the closed circuit is lower than the pressure of the low-pressure gas pipe 7, the refrigerant does not flow into the
closed circuit and does not accumulate in the outdoor heat exchanger 12b. A high-pressure (e.g., 3.0 Mpa) refrigerant
gas supplied from the high-pressure gas pipe 5b flows into the bypass pipe 16b through the compressor side port 111b
and the bypass pipe side port 114b, the pressure of the refrigerant gas is regulated (decompressed) by the capillary
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tube 18b, and the refrigerant gas flows to the downstream side of the check valve 17b. Then, the pressure on the
downstream side of the check valve 17b locally increases, and the local increase in the pressure enhances the function
(reverse flow preventing effect) of preventing the reverse flow in the check valve 17b and serves to more reliably prevent
inflow of the refrigerant to the downstream side of the check valve 17b. As a result, it is possible to prevent the inflow
of the refrigerant from the low-pressure gas pipe 7 to the closed circuit. In this way, according to the present embodiment,
it is possible to prevent the refrigerant from flowing into the closed circuit, with the check valve 17b provided in the branch
pipe 15b and the bypass pipe 16b connected to the downstream side of the check valve 17b. In order to enhance the
reverse flow prevention effect, the bypass pipe 16b is preferably connected to a position as close as possible to the
check valve 17b on the downstream side of the check valve 17b. Therefore, it is possible to prevent the cooling capacity
of the air conditioner 100 from being lowered, due to insufficient amount of supply of the refrigerant, which is caused by
accumulation of the refrigerant in the outdoor heat exchanger 12b.
[0032] Next, the control device 30 will be described. The control device 30 controls the operation of recovering the
refrigerant accumulated in the outdoor heat exchanger 12b. Even if the check valve 17b is provided, when the cooling
operation in the circuit configuration of Fig. 1 is continued for a long period of time under the condition of low outside
temperature, the pressure of the closed circuit decreases due to a decrease in the temperature of the outdoor heat
exchanger 12b. In such a case, due to minute leakage from the check valve 17b, the refrigerant flows into the closed
circuit little by little and may accumulate in the outdoor heat exchanger 12b. In such a situation, the control device 30
increases the rotational speed of the compressor 10, controls the pressure of the low-pressure gas pipe 7 to be lower
than the pressure of the outdoor heat exchanger 12b, and recovers the refrigerant accumulated in the outdoor heat
exchanger 12b to the circuit through which the refrigerant should inherently circulate.
[0033] Fig. 2 is a schematic block diagram of a control device according to an embodiment of the present invention.
[0034] The control device 30 is, for example, a computer such as a microcomputer. The control device 30 is connected
to the outdoor unit 1 and the indoor unit 2. More specifically, the control device 30 is connected to the pressure sensor
101 and the temperature sensor 221 and obtains measurement values obtained by these sensors. Further, the control
device 30 is connected to the compressor 10 and the expansion valve 23, and controls the rotational speed of the
compressor 10 and the valve opening degree of the expansion valve 23. Additionally, the control device 30 performs
control of communication between the respective ports of the four-way valves 11a and 11b, control of switching between
the branch controllers 21, and control of a valve opening degree of the expansion valves 13a and 13b. As shown in Fig.
2, the control device 30 includes a sensor information acquisition program 31, a control switching program 32, a normal
operation control program 33, a refrigerant recovery operation control program 34, and a storage program 35.
[0035] The sensor information acquisition program 31 acquires the inlet side temperature of the indoor heat exchanger
22 measured by the temperature sensor 221. Further, the sensor information acquisition program 31 acquires the suction
side pressure measured by the pressure sensor 101.
[0036] The control switching program 32 switches between the normal operation and the refrigerant recovery operation.
For example, the control switching program 32 may determine that there is a situation of accumulation of refrigerant
based on the valve opening degree of the expansion valve 23, and if the refrigerant is determined to have accumulated
in the outdoor heat exchanger 12b, the control switching program 32 performs switching from the normal operation
(cooling operation) to the refrigerant recovery operation.
[0037] The normal operation control program 33 performs a control at the time of the normal operation. For example,
in the case of the cooling operation, the normal operation control program 33 controls the valve opening degree of the
expansion valve 23, depending on the required temperature of the indoor unit 2. Further, the normal operation control
program 33 controls the rotational speed (frequency) of the compressor 10 so that the suction side pressure of the
compressor 10 becomes a predetermined value (e.g., 0.7 Mpa).
[0038] The refrigerant recovery operation control program 34 controls the refrigerant recovery operation. Specifically,
the refrigerant recovery operation control program 34 increases the rotational speed of the compressor 10 and lowers
the pressure of the refrigerant flowing through the low-pressure gas pipe 7. Then, the pressure on the side of the low-
pressure gas pipe 7 becomes lower than the pressure of the closed circuit (e.g., 0.5 MPa). Since the flow of the refrigerant
from the closed circuit to the branch pipe 15b is not hindered by the check valve 17b, the refrigerant accumulated in the
outdoor heat exchanger 12b flows into the low-pressure gas pipe 7 through the branch pipe 15b. As a result, the refrigerant
accumulated in the outdoor heat exchanger 12b is recovered to the circuit through which the refrigerant should flow at
the time of the cooling operation. Meanwhile, when the temperature of the indoor heat exchanger 22 is excessively
lowered by increasing the rotational speed of the compressor 10, frost formation occurs in the indoor heat exchanger
22. When frost formation occurs, the capacity of the air conditioner 100 decreases and the defrosting control operates.
Therefore, the refrigerant recovery operation control program 34 controls the rotational speed of the compressor 10 so
that the temperature of the indoor heat exchanger 22 does not excessively decrease.
[0039] The storage program 35 stores various measurement values acquired by the sensor information acquisition
program 31, various parameters used for control or the like by the control switching program 32 or the like.
[0040] Next, the refrigerant recovery operation performed by the control device 30 will be described with reference to



EP 3 273 188 A1

7

5

10

15

20

25

30

35

40

45

50

55

Figs. 3 and 4.
[0041] Fig. 3 is a flowchart of a control device according to an embodiment of the present invention.
[0042] Fig. 4 is a diagram showing the transition of the rotational speed of the compressor 10 in the refrigerant recovery
operation according to the embodiment of the present invention.
[0043] As a premise, the sensor information acquisition program 31 acquires the temperature measured by the tem-
perature sensor 221 at predetermined time intervals, and records the acquired temperature in the storage program 35.
Further, the sensor information acquisition program 31 acquires the pressure measured by the pressure sensor 101 at
predetermined time intervals, and records the acquired pressure in the storage program 35. Further, the control device
30 manages the rotational speed of the compressor 10 and the valve opening degree of the expansion valve 23, and
the respective values during operation are recorded in the storage program 35.
[0044] First, the control switching program 32 reads the valve opening degree of the expansion valve 23 from the
storage program 35 and compares the valve opening degree with a predetermined threshold value A (step S11). The
threshold value A is, for example, 100%. The valve opening degree of 100% is a state in which, because the amount of
refrigerant becomes insufficient with respect to the temperature required by the indoor unit 2, the valve opening degree
is fully opened to supply the refrigerant to the indoor heat exchanger 22. That is, in this state, there is considered to be
insufficient refrigerant flowing through the circuit. When the valve opening degree is 100%, the control switching program
32 determines that there is insufficient refrigerant and switches from the normal operation to the refrigerant recovery
operation. That is, when the valve opening degree is equal to or larger than the threshold value A, a refrigerant recovery
operation to be described later is performed (step S12 to step S15). Alternatively, the control switching program 32 may
perform the refrigerant recovery operation when the state, in which the valve opening degree is equal to or larger than
the threshold value A, continues for a predetermined time or more. The state in which there is insufficient refrigerant in
the circuit is a state in which the refrigerant has accumulated in the outdoor heat exchanger 12b under the condition of
low outside air temperature. At this time, the pressure of the low-pressure gas pipe 7 is considered to be higher than
the pressure of the closed circuit.
[0045] When the valve opening degree is less than the threshold value A (step S11; No), the control switching program
32 determines to perform the normal operation control. The normal operation control program 33 executes the normal
operation control (step S16). In the case of the cooling operation, for example, the normal operation control program 33
controls the rotational speed of the compressor 10 so that the pressure on the suction side of the compressor 10 measured
by the pressure sensor 101 becomes a predetermined pressure. Further, the normal operation control program 33
controls the valve opening degree of the expansion valve 23 so that the room has a desired temperature. The normal
operation control program 33 controls the valve opening degree of the expansion valve 23, for example, based on the
degree of superheat (SH). The degree of superheat SH can be obtained, for example, by the following formula (1). 

[0046] The normal operation control program 33 controls the valve opening degree of the expansion valve 23 so that
SH of the formula (1) becomes a predetermined value (e.g., 3 degrees). The normal operation control program 33 reads
the outlet side temperature and the inlet side temperature of the indoor heat exchanger 22 from the storage program
35. The normal operation control program 33 controls the valve opening degree so that SH calculated by the formula
(1) becomes a predetermined value.
[0047] Meanwhile, when the valve opening degree is equal to or larger than the threshold value A (step S11; Yes),
the control switching program 32 determines to perform the refrigerant recovery operation. The control switching program
32 instructs the refrigerant recovery operation control program 34 to perform the refrigerant recovery operation. Then,
the refrigerant recovery operation control program 34 operates to increase the rotational speed of the compressor 10
by a predetermined rotational speed (step S12). When the rotational speed of the compressor 10 is increased by the
refrigerant recovery operation control program 34, the amount of refrigerant discharged from the compressor 10 increas-
es. Then, the temperature of the refrigerant flowing through the low-pressure gas pipe 7 is lowered and the pressure
also decreases. Then, the relationship between the pressure of the low-pressure gas pipe 7 and the pressure of the
closed circuit is reversed, and the pressure of the low-pressure gas pipe 7 becomes lower than the pressure of the
closed circuit. Then, in accordance with the pressure difference, the refrigerant accumulated in the outdoor heat exchanger
12b passes through the pipe 14b, the outdoor heat exchanger side port 112b, the low-pressure gas pipe side port 113b,
the check valve 17b, and the branch pipe 15b, and flows into the gas pipe 7. In this way, by increasing the rotational
speed of the compressor 10, the refrigerant is recovered to the refrigerant circuit. While the refrigerant recovery operation
control program 34 operates to increase the rotational speed of the compressor 10, the normal operation control program
33 continues the valve opening degree control of the expansion valve 23.
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[0048] Further, the refrigerant recovery operation control program 34 monitors the inlet side temperature of the indoor
heat exchanger 22. Specifically, the refrigerant recovery operation control program 34 reads the inlet side temperature
of the indoor heat exchanger 22 and a predetermined threshold value B from the storage program 35 during operation
while increasing the rotational speed of the compressor 10, and compares the inlet side temperature with the threshold
value B (step S13). The threshold value B is, for example, the temperature at which frost formation occurs in the indoor
heat exchanger 22 (e.g., -1°C). When the inlet side temperature of the indoor heat exchanger 22 is equal to or higher
than the threshold value B or the inlet side temperature falls below the threshold value B and a predetermined time (e.g.,
3 minutes) has not elapsed (step S13; No), the processes from step S11 are repeated. For example, when the recovery
of the refrigerant has been sufficiently performed, the valve opening degree of the expansion valve 23 becomes equal
to or less than the threshold value A (step S11; No). The control switching program 32 determines to perform the normal
operation control and instructs the refrigerant recovery operation control program 34 to stop the refrigerant recovery
operation. The normal operation control program 33 executes the normal operation control (step S16).
[0049] Meanwhile, when a state in which the inlet side temperature falls below the threshold value B continues for a
predetermined time or more (step S13; Yes), the refrigerant recovery operation control program 34 operates to lower
the rotational speed of the compressor 10 (step S14). When the rotational speed of the compressor 10 is increased and
the amount of the refrigerant flowing through the refrigerant circuit increases, the temperature of the indoor heat exchanger
22 is excessively lowered. If the excessively low temperature state continues for a while, frost formation occurs in the
indoor heat exchanger 22. When the frost formation occurs in the indoor heat exchanger 22, the defrosting control
operates. Therefore, the refrigerant recovery operation control program 34 monitors the inlet side temperature of the
indoor heat exchanger 22 so that the defrosting control does not operate, and when the condition under which the frost
formation may occur (the state in which the inlet side temperature falls below the threshold value B continues for a
predetermined time) is satisfied, the refrigerant recovery operation control program 34 lowers the rotational speed of
the compressor 10. When the rotational speed of the compressor 10 is lowered, the amount of refrigerant flowing through
the refrigerant circuit also decreases, and the temperature of the indoor heat exchanger 22 rises. Thus, it is possible to
prevent the indoor heat exchanger 22 from being excessively cooled, avoid frost formation, and attain a stable operation
of the air conditioner 100. When the amount of the refrigerant flowing through the refrigerant circuit decreases, the
temperature of the refrigerant flowing through the low-pressure gas pipe 7 rises higher than before and the pressure
also rises. In a state in which the rotational speed of the compressor 10 is lowered, since the difference between the
pressure of the low-pressure gas pipe 7 and the pressure of the closed circuit decreases, the recovery process of the
refrigerant stagnates. In this state, in order to prevent the pressure of the low-pressure gas pipe 7 from becoming higher
than the pressure of the closed circuit again and to prevent the refrigerant from moving to the outdoor heat exchanger
12b, the pressure of the closed circuit is measured, and the refrigerant recovery operation control program 34 may
perform a control such that the pressure of the low-pressure gas pipe 7 does not exceed the pressure of the closed
circuit. Even while performing the operation with the reduced rotational speed, the normal operation control program 33
continues the valve opening degree control of the expansion valve 23.
[0050] If the operation with the reduced rotational speed is continued for a while, the refrigerant recovery operation
control program 34 determines whether or not the inlet temperature of the indoor heat exchanger becomes equal to or
higher than a predetermined threshold value C (e.g., 0°C) (step S15). When the inlet temperature of the indoor heat
exchanger does not reach the threshold value C (step S15; No), the refrigerant recovery operation control program 34
continues the operation with the reduced rotational speed. When the inlet temperature of the indoor heat exchanger
becomes equal to or higher than the threshold value C (step S15; Yes), the processes from step S11 are repeated. How
long the operation with reduced rotational speed should be continued, for example, may be determined according to
whether the refrigerant recovery operation control program 34 has continued the low rotational speed operation for a
set time, which is an operation time with reduced rotational speed of the compressor 10 set in advance.
[0051] When the recovery of the refrigerant has been sufficiently performed, the valve opening degree of the expansion
valve 23 becomes less than the threshold value A (step S11; No), and the control switching program 32 determines to
perform the normal operation. The normal operation control program 33 executes the normal operation (step S16). When
the recovery of the refrigerant is insufficient, the valve opening degree of the expansion valve 23 becomes equal to or
higher than the threshold value A (step S11; Yes), and the refrigerant recovery operation control program 34 repeatedly
performs the refrigerant recovery operation from step S12.
[0052] In this way, the refrigerant recovery operation control program 34 of the present embodiment raises and lowers
the pressure of the low-pressure gas pipe 7 by raising and lowering the rotational speed of the compressor 10. In this
way, it is possible to recover the refrigerant accumulated in the outdoor heat exchanger 12b, while preventing frost
formation on the indoor heat exchanger 22. Fig. 4 shows an example of the time transition of the rotational speed of the
compressor 10 controlled by the refrigerant recovery operation control program 34. In the example shown in Fig. 4, the
refrigerant recovery operation control program 34 greatly raises the rotational speed of the compressor 10 in the initial
stage of the refrigerant recovery operation and greatly lowers the pressure of the low-pressure gas pipe 7 to a pressure
higher than that in the closed circuit, thereby rapidly recovering the refrigerant. As the amount of accumulated refrigerant
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decreases, the degree of increase in the rotational speed gradually decreases and the refrigerant is gradually recovered.
It may also be determined how much to raise and lower the rotational speed, for example, by verification, calculation,
or the like using an actual machine in advance.
[0053] According to the present embodiment, the check valve 17b prevents the flow of the refrigerant from the low-
pressure gas pipe 7 to the outdoor heat exchanger 12b. Further, by guiding the high-pressure refrigerant subjected to
pressure regulation (decompressed) by the capillary tube 18b to the downstream side of the check valve of the branch
pipe 15b, the effect of the check valve provided by the check valve 17b is enhanced, and the flow of the refrigerant gas
to the closed circuit is more reliably prevented. Thus, it is possible to prevent the refrigerant from being accumulated in
the outdoor heat exchanger 12b when operation thereof has been stopped when only the outdoor heat exchanger 12a
is used as a condenser under a low outside air temperature condition. Further, when operating for a long period of time
under a low outside air temperature condition or the like, there is a possibility that a small amount of refrigerant gas may
flow into the closed circuit from the check valve 17b and accumulate in the outdoor heat exchanger 12b. However, it is
possible to recover the refrigerant accumulated in the outdoor heat exchanger 12b by controlling the rotational speed
of the compressor 10, using the control device 30.
[0054] As another example of the determination criterion as to whether to start the refrigerant recovery control of step
S11, when the state in which cooling of the room provided by the indoor heat exchanger 22 is insufficient continues for
a predetermined time or more, it may be determined that the refrigerant has accumulated in the outdoor heat exchanger
12b. Alternatively, it may be determined that accumulation of the refrigerant has occurred when the value of the degree
of superheat SH cannot maintain a predetermined value (increases). Alternatively, the pressure of the closed circuit
may be measured, and when the time at which the pressure of the closed circuit falls below the pressure of the low-
pressure gas pipe 7 becomes equal to or higher than the predetermined time, accumulation of the refrigerant may be
determined to have occurred. Alternatively, when the state in which the outside air temperature is equal to or lower than
the threshold value continues for a predetermined time or more, accumulation of refrigerant may be determined to have
occurred.

<Other Example 1>

[0055] Fig. 5 is a second diagram showing an example of a circuit configuration diagram according to an embodiment
of the present invention.
[0056] As shown in Fig. 5, in the circuit configuration of Fig. 1, the circuit may be configured so that the check valve
17a is not provided, and only a check valve 17b is provided to prevent the refrigerant from flowing into the closed circuit
using the check valve 17b, and the refrigerant is prevented from accumulating in the outdoor heat exchanger 12b, by
the refrigerant recovery operation using the control device 30. In the case of such a configuration, the control device 30
performs a control of causing only the outdoor heat exchanger 12a or both of the outdoor heat exchangers 12a and 12b
to function as condensers, depending on the condensing capacity required for the outdoor heat exchangers 12a and
12b. In the case where only the outdoor heat exchanger 12a is made to function as a condenser, the control device 30
performs the control of making the compressor side port 111a and the outdoor heat exchanger side port 112a commu-
nicate with each other, making the low-pressure gas pipe side port 113a and the bypass pipe side port 114a communicate
with each other, and setting the expansion valve 13a to an open state, with respect to the four-way valve 11a in which
no check valve is provided in the branch pipe 15a. Further, the control device 30 performs the control of making the
compressor side port 111b and the bypass pipe side port 114b communicate with each other, making the low-pressure
gas pipe side port 113b and the outdoor heat exchanger side port 112b communicate with each other, and setting the
expansion valve 13b to a closed state, with respect to the four-way valve 11b connected to the branch pipe 15b provided
with the check valve 17b. Further, when both of the outdoor heat exchangers 12a and 12b are made to function as
condensers, the same control is performed on the four-way valve 11a and the expansion valve 13a. Regarding the four-
way valve 11b, the control device 30 performs the control of making the compressor side port 111b and the outdoor
heat exchanger side port 112b communicate with each other, and making the low-pressure gas pipe side port 113b and
the bypass pipe side port 114b communicate with each other. Further, regarding the expansion valve 13b, the control
device 30 performs the control of setting the expansion valve 13a to an open state.

<Another Second Example>

[0057] Fig. 6 is a third diagram showing an example of a circuit configuration diagram according to an embodiment of
the present invention.
[0058] As shown in Fig. 6, the circuit may be configured such that, in the circuit configuration of Fig. 1, the check valves
17a and 17b are not provided, and the accumulation of refrigerant in the outdoor heat exchanger 12b is prevented only
by the refrigerant recovery operation provided by the control device 30.
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<Another Third Example>

[0059] Fig. 7 is a fourth diagram showing an example of a circuit configuration diagram according to an embodiment
of the present invention.
[0060] An air conditioner 100C of Fig. 7 is an example of a multi-type air conditioner including a plurality of indoor
units 2a, 2b, 2c, and 2d. The configuration of each of the indoor units 2a, 2b, 2c, and 2d is the same as that of the
example of Fig. 1. Further, the configuration of the outdoor unit 1C is the same as that of the example of Fig. 1. Further,
the control device 30 is connected to the outdoor unit 1 and the indoor units 2a, 2b, 2c, and 2d. Further, the control
device 30 is connected to the temperature sensors 221a, 221b, 221c, and 221d, and acquires the temperature measured
by these sensors. Further, the control device 30 is connected to the expansion valves 23a, 23b, 23c, 23d, and inde-
pendently controls the valve opening degrees thereof. Further, the control device 30 is connected to the branch controllers
21a, 21b, 21c and 21d, and independently performs the switching control. Other configurations of the control device 30
are the same as those of the example of Fig. 1.
[0061] The flow of the refrigerant to the indoor units 2b, 2c, and 2d that perform the cooling operation is the same as
that of the example of Fig. 1. The supply of the refrigerant to the indoor unit 2a that performs the heating operation is
performed as follows. In the branch controller 21a, the indoor heat exchanger side port 211a and the high-pressure gas
pipe port 213a communicate with each other. Therefore, the high-pressure refrigerant gas is supplied from the high-
pressure gas pipe 5 to the indoor heat exchanger 22a through the branch controller 21a, and is condensed and liquefied
in the indoor heat exchanger 22a. The liquefied high-pressure refrigerant liquid flows into the liquid pipe 9.
[0062] The air conditioner 100C can independently perform the cooling operation, the heating operation, and the
stopping of operation for each indoor unit. In the example of Fig. 7, the indoor unit 2a performs the heating operation,
and the indoor units 2b, 2c, and 2d perform the cooling operation. In this way, an operation in which the number of indoor
units performing the cooling operation is larger than the number of indoor units performing the heating operation is
referred to as a cooling-based operation. In the case where the cooling operation is performed by all the indoor units
2a, 2b, 2c, and 2d or the cooling-based operation is performed, the air conditioner 100C operates the outdoor heat
exchangers 12a and 12b as condensers. Further, when the load of the indoor units 2b, 2c, and 2d is not large and the
condensing capacity of the condenser becomes excessive under the condition of low outside temperature, as in the
embodiment explained in, for example, Fig. 1, in some cases, the outdoor heat exchanger 12b may be stopped and only
the outdoor heat exchanger 12a may be operated as a condenser.
[0063] In this case, if the conventional configuration having no check valves 17a and 17b is provided, the refrigerant
accumulates in the outdoor heat exchanger 12b, the amount of refrigerant becomes insufficient, and the capacity of the
air conditioner 100C is lowered. That is, due to the shortage of the refrigerant, the indoor unit 2a may be unheated and
the indoor unit 2b, 2c, and 2d may be uncooled. However, according to the circuit configuration of this embodiment, it
is possible to prevent inflow of the refrigerant from the low-pressure gas pipe 7 into the closed circuit using the check
valve 17b. Further, the relatively high-pressure refrigerant gas is supplied to the downstream side of the check valve
17b by the capillary tube 18b, and the effect of preventing the reverse flow in the check valve 17b is enhanced. Accordingly,
it is possible to more reliably prevent the inflow of the refrigerant into the closed circuit using the check valve 17b.
Therefore, it is possible to prevent the refrigerant from accumulating in the outdoor heat exchanger 12b. Even when
accumulation occurs due to minute leakage of the refrigerant from the check valve 17b or the like, the refrigerant
accumulated in the outdoor heat exchanger 12b can be recovered by the refrigerant recovery operation of the control
device 30. As a result, it is possible to prevent non-heating of the indoor unit 2a and non-cooling of the indoor units 2b,
2c, and 2d.
[0064] When performing the refrigerant recovery operation with the configuration of the multi-type air conditioner, the
control device 30 may determine that the recovery is completed when the valve opening degree of the expansion valve
of a predetermined proportion enters an appropriate region. For example, in the case of the air conditioner 100C, when
75% (3 out of 4) expansion valves (e.g., the expansion valves 23a, 23b, and 23c) leave the 100% state to reach, for
example, 70%, the refrigerant recovery operation control program 34 may determine that the recovery of the refrigerant
is completed.
[0065] Further, also in the case of the multi-type air conditioner, only the check valve 17b corresponding to the outdoor
heat exchanger 12b for performing stopping of operation may be provided, and the check valve 17a corresponding to
the outdoor heat exchanger 12a which is always operated may not be provided.
[0066] Also, up to now, the outdoor heat exchanger has been described using two examples thereof, but the number
of outdoor heat exchangers may be three or more. In that case, in the configuration in which the check valve 17b or the
like is provided, a check valve is provided in the branch pipe 15b or the like corresponding to at least the outdoor heat
exchanger 12b that stops operation.
[0067] In addition, it is possible to substitute the constituent elements in the above-described embodiment for well-
known constituent elements within a scope that does not depart from the scope of the present invention. Further, the
technical scope of the present invention is not limited to the above-described embodiments, and various modifications
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can be made within a scope that does not depart from that of the present invention. The normal operation control program
33 is an example of the expansion valve control program. The outdoor heat exchanger 12a is an example of a first
outdoor heat exchanger, and the outdoor heat exchanger 12b is an example of a second outdoor heat exchanger.
[0068] While preferred embodiments of the invention have been described and shown above, it should be understood
that these are exemplary of the invention and are not to be considered as limiting. Additions, omissions, substitutions,
and other modifications can be made without departing from the scope of the present invention. Accordingly, the Ac-
cordingly, the invention is not to be considered as being limited by the foregoing description, and is only limited by the
scope of the appended claims.

EXPLANATION OF REFERENCES

[0069]

1 Outdoor unit
2 Indoor unit
5 High-pressure gas pipe
7 Low-pressure gas pipe
9 Liquid pipe
10 Compressor
11a, 11b Four-way valve
12a, 12b Outdoor heat exchanger
13a, 13b Expansion valve
14a, 14b Pipe
15a, 15b Branch pipe
16a, 16b Bypass pipe
17a, 17b Check valve
18a, 18b Capillary tube
21 Branch controller
22 Indoor heat exchanger
23 Expansion valve
30 Control device
31 Sensor information acquisition program
32 Control switching program
33 Normal operation control program
34 Refrigerant recovery operation control program
35 Storage program
100 Air conditioner
101 Pressure sensor
111a, 111b Compressor side port
112a, 112b Outdoor heat exchanger side port
113a, 113b Low-pressure gas pipe side port
114a, 114b Bypass pipe side port
211 Indoor heat exchanger side port
212 Low-pressure gas pipe port
213 High-pressure gas pipe port
221 Temperature sensor

Claims

1. A control device (30) comprising:

a control switching program (32) which is configured to, in a refrigerant circuit including a compressor (10)
configured to compress a refrigerant, a first outdoor heat exchanger (12a) configured to liquefy the refrigerant,
a second outdoor heat exchanger (12b) during operation stop configured not to function as either a condenser
or an evaporator, an expansion valve (23) configured to lower the pressure of the liquefied refrigerant, and an
indoor heat exchanger (22) configured to evaporate the low-pressure refrigerant, when a valve opening degree
of the expansion valve (23) becomes equal to or larger than a predetermined threshold value, determine that
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the refrigerant has accumulated in the second outdoor heat exchanger (12b), and switch from a normal operation
to a refrigerant recovery operation; and
a refrigerant recovery operation control program (34) which is configured to, when the control switching program
(32) switches to the refrigerant recovery operation, increase a rotational speed of the compressor (10) and
controls the pressure on a suction side of the compressor to be lower than the pressure of the second outdoor
heat exchanger (12b).

2. The control device (30) according to claim 1, wherein, when a state in which indoor cooling due to the indoor heat
exchanger (22) is insufficient continues for a predetermined time or more, instead of the valve opening degree of
the expansion valve (23), the control switching program (32) is configured to determine that accumulation of the
refrigerant in the second outdoor heat exchanger (12b) has occurred.

3. The control device (30) according to claim 1 or 2, wherein the refrigerant recovery operation control program (34)
is configured to limit the rotational speed of the compressor (10) so that the defrosting control on the indoor heat
exchanger does not operate.

4. The control device (30) according to claim 3, wherein, when a state in which the temperature on an inlet side of the
indoor heat exchanger (22) is equal to or lower than a predetermined first threshold value continues for a predeter-
mined time or more, the refrigerant recovery operation control program (34) is configured to lower the rotational
speed of the compressor (10).

5. The control device (30) according to claim 4, wherein, when the temperature on the inlet side of the indoor heat
exchanger (22) is equal to or higher than a predetermined second threshold value after lowering the rotational speed
of the compressor (10), the refrigerant recovery operation control program (34) is configured to increase the rotational
speed of the compressor (10) again.

6. The control device (30) according to any one of claims 1 to 5, further comprising:

an expansion valve control program which calculates a degree of superheat, using the temperature on the outlet
side of the indoor heat exchanger (22) and the temperature on the inlet side, and controls the opening degree
of the expansion valve (23) so that the degree of superheat becomes a predetermined value,
wherein the refrigerant recovery operation control program (34) continues to control the rotational speed of the
compressor (10), until the opening degree of the expansion valve (23) controlled by the expansion valve control
program becomes smaller than a predetermined threshold value.

7. An air conditioner (100) comprising:

an outdoor unit (1) which includes a compressor (10) configured to compress a refrigerant, a plurality of outdoor
heat exchangers (12a, 12b) configured to exchange heat between the refrigerant and outdoor air, and a four-
way valve (11a, 11b) provided to correspond to each of the plurality of outdoor heat exchangers (12a, 12b);
at least one indoor (2) unit which includes an indoor heat exchanger (22) configured to exchange heat between
the refrigerant and indoor air; and
the control device (30) according to any one of claims 1 to 6.

8. A method for controlling a refrigerant circuit including a compressor (10) configured to compress a refrigerant, a first
outdoor heat exchanger (12a) configured to liquefy the refrigerant, a second outdoor heat exchanger (12b) during
operation stop configured not to function as either a condenser or an evaporator, an expansion valve (23) configured
to lower the pressure of the liquefied refrigerant, and an indoor heat exchanger (22) configured to evaporate the
low-pressure refrigerant, the method comprising:

determining that the refrigerant has accumulated in the second outdoor heat exchange (12b), when a valve
opening degree of the expansion valve (23) becomes equal to or larger than a predetermined threshold value; and
performing a control of increasing the rotational speed of the compressor (10) so that the pressure on a suction
side of the compressor (10) becomes lower than the pressure of the second outdoor heat exchanger (12b),
when it is determined that the refrigerant has accumulated in the second outdoor heat exchanger (12b).
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