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(54) REFRIGERATION CYCLE DEVICE

(567)  Avefrigeration cycle apparatus includes a com-
pressor (10), a first heat exchanger (20), a decompress-
ing device (30), a second heat exchanger (40), a first
switching valve (60), a second switching valve (70), and
a controller. The first switching valve is switched to one
of a first state and a second state. In the first state, a
discharge port of the compressor is connected to the first
heat exchanger. In the second state, the discharge port
of the compressor is connected to the second heat ex-
changer. The second switching valve is switched to one
of a third state, a fourth state, and a fifth state. In the third
state, a suction port of the compressor is connected to
the second heat exchanger. In the fourth state, the suc-
tion port of the compressor is connected to the first heat
exchanger. In the fifth state, the suction port of the com-
pressoris connected to the decompressing device. When
switching to a second cooling operation to bring the first
and second switching valves into the second and fourth
states, respectively, is requested during a first cooling
operation to bring the first and second switching valves
into the first and third states, respectively, the controller
performs a first switching operation to bring the first
switching valve into the second state and bring the sec-
ond switching valve into the fifth state, and thereafter
switches the first switching operation to the second cool-
ing operation.
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Description
TECHNICAL FIELD

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

BACKGROUND ART

[0002] Japanese Patent Laying-Open No.
2005-134099 (PTL 1) discloses a refrigeration cycle ap-
paratus including a refrigerant circuit thatincludes a com-
pressor, a first heat exchanger, a decompressing device,
a second heat exchanger, and a flow path switching
valve. In this refrigeration cycle apparatus, the state of
the flow path switching valve is switched to thereby allow
switching between the first operation and the second op-
eration. In the first operation, refrigerant circulates
through the compressor, the first heat exchanger, the
decompressing device, and the second heat exchanger
sequentially in this order. In the second operation, refrig-
erantcirculates through the compressor, the second heat
exchanger, the decompressing device, and the first heat
exchanger sequentially in this order.

CITATION LIST
PATENT LITERATURE

[0003] PTL 1: Japanese Patent Laying-Open No.
2005-134099

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0004] The pressure distribution of the refrigerant is
different between the first operation and the second op-
eration. Specifically, in the first operation, high-pressure
refrigerant is distributed in the first heat exchanger and
low-pressure refrigerant is distributed in the second heat
exchanger. In contrast, in the second operation, high-
pressure refrigerant is distributed in the second heat ex-
changer and low-pressure refrigerant is distributed in the
first heat exchanger. Thus, when the operation is
switched from one to the other between the first operation
and the second operation, the pressure distribution of
the refrigerant collapses. This leads to a concern that
such a distribution collapse may increase the time re-
quired for the refrigeration cycle to stabilize after the op-
eration is switched.

[0005] The presentdisclosure has been made in order
to solve the above-described problems. An object of the
present disclosure is to reduce the time required for a
refrigeration cycle to stabilize after an operation is
switched in a refrigeration cycle apparatus switchable
between a first operation and a second operation. In the
first operation, refrigerant circulates in order of a com-
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pressor, afirst heat exchanger, a decompressing device,
and a second heat exchanger. In the second operation,
refrigerant circulates in order of the compressor, the sec-
ond heat exchanger, the decompressing device, and the
first heat exchanger.

SOLUTION TO PROBLEM

[0006] A refrigeration cycle apparatus according to the
present disclosure is a refrigeration cycle apparatus
switchable between a first operation and a second oper-
ation. In the first operation, refrigerant circulates in order
of acompressor, afirstheat exchanger, adecompressing
device, and a second heat exchanger. In the second op-
eration, the refrigerant circulates in order of the compres-
sor, the second heat exchanger, the decompressing de-
vice, and the first heat exchanger. The refrigeration cycle
apparatus includes: a first switching valve connected to
a discharge port of the compressor, one port of the first
heat exchanger, one port of the second heat exchanger,
and one port of the decompressing device; a second
switching valve connected to a suction port of the com-
pressor, the other port of the first heat exchanger, the
other port of the second heat exchanger, and the other
port of the decompressing device; and a controller con-
figured to control the first switching valve and the second
switching valve.

[0007] The first switching valve is configured to be
switchable to one of a first state and a second state. In
the first state, the discharge port of the compressor is
connected to the one port of the first heat exchanger, and
the one port of the second heat exchanger is connected
to the one port of the decompressing device. In the sec-
ond state, the discharge port of the compressor is con-
nected to the one port of the second heat exchanger, and
the one port of the first heat exchanger is connected to
the one port of the decompressing device.

[0008] The second switching valve is configured to be
switchable to one of a third state, a fourth state, and a
fifth state. In the third state, the other port of the first heat
exchanger is connected to the other port of the decom-
pressing device, and the other port of the second heat
exchanger is connected to the suction port of the com-
pressor. In the fourth state, the other port of the second
heat exchanger is connected to the other port of the de-
compressing device, and the other port of the first heat
exchanger is connected to the suction port of the com-
pressor. In the fifth state, the other port of the decom-
pressing device is connected to the suction port of the
compressor, and the other port of the first heat exchanger
is disconnected from the other port of the second heat
exchanger.

[0009] The controller is configured to set the first
switching valve to the first state and set the second
switching valve to the third state during the first operation,
and set the first switching valve to the second state and
set the second switching valve to the fourth state during
the second operation.
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[0010] When switching to the second operation is re-
quested during the first operation, the controller is con-
figured to perform a first switching operation to bring the
first switching valve into the second state and bring the
second switching valve into the fifth state, and switch an
operation of the refrigeration cycle apparatus to the sec-
ond operation after performing the first switching opera-
tion.

ADVANTAGEOUS EFFECTS OF INVENTION

[0011] According to the present disclosure, the time
required for the refrigeration cycle to stabilize after
switching of the operation can be reduced in the refrig-
eration cycle apparatus switchable between the first op-
eration and the second operation. In the first operation,
refrigerant circulates in order of the compressor, the first
heat exchanger, the decompressing device, and the sec-
ond heat exchanger. In the second operation, refrigerant
circulates in order of the compressor, the second heat
exchanger, the decompressing device, and the first heat
exchanger.

BRIEF DESCRIPTION OF DRAWINGS
[0012]

Fig. 1 is a diagram schematically showing an exam-
ple of an overall configuration of a refrigeration cycle
apparatus according to a present first embodiment.
Fig. 2 is a perspective view showing an example of
an internal structure of a second switching valve.
Fig. 3 is a diagram showing a rotational position of
a valve body when the second switching valve is in
a third state.

Fig. 4 is a diagram showing the rotational position of
the valve body when the second switching valve is
in a fourth state.

Fig. 5 is a diagram showing a rotational position of
the valve body when the second switching valve is
in a fifth state.

Fig. 6 is a diagram (first diagram) showing a state
during a first cooling operation of a refrigerant circuit.
Fig. 7 is a diagram (first diagram) showing a state
during a second cooling operation of the refrigerant
circuit.

Fig. 8 is a diagram (first diagram) showing a state
during a first switching operation of the refrigerant
circuit.

Fig. 9 is a diagram (first diagram) showing a state
during a second switching operation of the refriger-
ant circuit.

Fig. 10is a diagram showing an example of transition
of an operation state of the refrigeration cycle appa-
ratus.

Fig. 11 is a diagram (second diagram) showing a
state during the first cooling operation of the refrig-
erant circuit.
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Fig. 12 is a diagram (second diagram) showing a
state during the first switching operation of the re-
frigerant circuit.

Fig. 13 is a diagram (second diagram) showing a
state during the second cooling operation of the re-
frigerant circuit.

Fig. 14 is a diagram (second diagram) showing a
state during the second switching operation of the
refrigerant circuit.

Fig. 15 is a diagram (third diagram) showing a state
during the first cooling operation of the refrigerant
circuit.

Fig. 16 is a diagram (third diagram) showing a state
during the first switching operation of the refrigerant
circuit.

Fig. 17 is a diagram (third diagram) showing a state
during the second cooling operation of the refrigerant
circuit.

Fig. 18 is a diagram (third diagram) showing a state
during the second switching operation of the refrig-
erant circuit.

Fig. 19 is a diagram (first diagram) showing a con-
figuration example of a first air blower and a second
air blower.

Fig. 20 is a diagram (second diagram) showing a
configuration example of the first air blower and the
second air blower.

Fig. 21 is a diagram (third diagram) showing a con-
figuration example of the first air blower and the sec-
ond air blower.

Fig. 22 is a diagram (fourth diagram) showing a con-
figuration example of the first air blower and the sec-
ond air blower.

Fig. 23 is a diagram (fifth diagram) showing a con-
figuration example of the first air blower and the sec-
ond air blower.

Fig. 24 is a diagram (sixth diagram) showing a con-
figuration example of the first air blower and the sec-
ond air blower.

DESCRIPTION OF EMBODIMENTS

[0013] The following describes embodiments of the
present disclosure in detail with reference to the accom-
panying drawings. While a plurality of embodiments will
be described below, it has been originally intended at the
time of filing of the present application to appropriately
combine the configurations described in the embodi-
ments. In the accompanying drawings, the same or cor-
responding components are denoted by the same refer-
ence characters, and description thereof will not be re-
peated.

First Embodiment
[Description of Configuration]

[0014] Fig. 1 is a diagram schematically showing an
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example of an overall configuration of a refrigeration cy-
cle apparatus 1 according to the present first embodi-
ment. Refrigeration cycle apparatus 1 includes a refrig-
erant circuit RC, a first air blower 80, a second air blower
90, and a controller 100. Refrigerant circuit RC includes
a compressor 10, a first heat exchanger 20, a decom-
pressing device 30, a second heat exchanger 40, pipes
511058, afirstswitching valve 60, and a second switching
valve 70.

[0015] In refrigerant circuit RC, compressor 10, first
heat exchanger 20, decompressing device 30, and sec-
ond heat exchanger 40 are connected by pipes 51 to 58,
first switching valve 60, and second switching valve 70
to thereby form a circulation flow path through which re-
frigerant circulates. Inside refrigerant circuit RC, refrig-
erant involving a phase change, such as carbon dioxide
or R410A, circulates.

[0016] Compressor 10 has a suction port connected
to pipe 58, and a discharge port connected to pipe 51.
Compressor 10 suctions low-pressure refrigerant from
pipe 58, compresses the suctioned refrigerant, and then
discharges the compressed refrigerant as high-pressure
refrigerant to pipe 51. The rotation speed of compressor
10 is adjusted in response to a command from controller
100. Compressor 10 discharges refrigerant at a flow rate
corresponding to the rotation speed. The flow rate of the
refrigerant circulating through refrigeration cycle appa-
ratus 1 is controlled by adjusting the rotation speed (the
discharge flow rate) of compressor 10.

[0017] First heat exchanger 20 and second heat ex-
changer 40 each are a heat exchanger having a flow path
through which refrigerant flows. In each of first heat ex-
changer 20 and second heat exchanger 40, heat is ex-
changed between the refrigerant flowing through the flow
path and the air outside the flow path.

[0018] Decompressing device 30 decompresses high-
pressure refrigerant. Examples of decompressing device
30 usable herein include a device having a valve body
capable of adjusting a degree of opening in response to
a command from controller 100, such as an electronic
control type expansion valve.

[0019] First switching valve 60 is a four-way valve hav-
ing: a port connected to the discharge port of compressor
10 via pipe 51; a port connected to one port of first heat
exchanger 20 via pipe 52; a port connected to one port
of second heat exchanger 40 via pipe 56; and a port
connected to one port of decompressing device 30 via
pipe 55.

[0020] First switching valve 60 is switched to one of
the first state and the second state in response to a com-
mand from controller 100.

[0021] When first switching valve 60 is in the first state,
pipe 51 is connected to pipe 52, and pipe 56 is connected
to pipe 55. Thereby, the discharge port of compressor
10 is connected to one port of first heat exchanger 20,
and one port of second heat exchanger 40 is connected
to one port of decompressing device 30. Note that Fig.
1 illustrates the case where first switching valve 60 is set
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in the first state.

[0022] When first switching valve 60 is in the second
state, pipe 51 is connected to pipe 56, and pipe 52 is
connectedto pipe 55. Thereby, the discharge portof com-
pressor 10 is connected to one port of second heat ex-
changer 40, and one port of first heat exchanger 20 is
connected to one port of decompressing device 30.
[0023] Second switching valve 70 is a four-way valve
having: a port connected to the suction port of compres-
sor 10 via pipe 58; a port connected to the other port of
first heat exchanger 20 via pipe 53; a port connected to
the other port of second heat exchanger 40 via pipe 57;
and a port connected to the other port of decompressing
device 30 via pipe 54.

[0024] Second switching valve 70 is switched to one
of the third state, the fourth state, and the fifth state in
response to a command from controller 100.

[0025] When second switching valve 70 is in the third
state, pipe 53 is connected to pipe 54 and pipe 57 is
connected to pipe 58. Thereby, the other port of first heat
exchanger 20 is connected to the other port of decom-
pressing device 30, and the other port of second heat
exchanger 40 is connected to the suction port of com-
pressor 10. Note that Fig. 1 illustrates the case where
second switching valve 70 is set in the third state.
[0026] When second switching valve 70 is in the fourth
state, pipe 57 is connected to pipe 54, and pipe 53 is
connected to pipe 58. Thereby, the other port of second
heat exchanger 40 is connected to the other port of de-
compressing device 30, and the other port of first heat
exchanger 20 is connected to the suction port of com-
pressor 10.

[0027] When second switching valve 70 is in the fifth
state, pipe 54 is connected to pipe 58, and pipe 53 and
pipe 57 are disconnected from each other. Thereby, the
suction port of compressor 10 is connected to the other
port of decompressing device 30, and the other port of
first heat exchanger 20 and the other port of second heat
exchanger 40 are disconnected from each other.
[0028] Fig.2is aperspective view showing anexample
of the internal structure of second switching valve 70.
Second switching valve 70 includes: a container 71 hav-
ing a hollow cylindrical shape and provided with four ports
connected to respective pipes 53, 54, 57, and 58; and a
valve body 72 having a cylindrical shape and accommo-
dated in container 71. Valve body 72 is configured to be
rotatable about a rotation axis 76 in response to a com-
mand from controller 100.

[0029] Fig. 3 is a diagram showing the rotational posi-
tion of valve body 72 when second switching valve 70 is
inthe third state. Fig. 4 is adiagram showing the rotational
position of valve body 72 when second switching valve
70 is in the fourth state. Fig. 5 is a diagram showing the
rotational position of valve body 72 when second switch-
ing valve 70 is in the fifth state.

[0030] As shown in Figs. 3 to 5, three flow paths 73,
74 and 75 independent of each other are provided inside
valve body 72. When second switching valve 70 is in the
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third state, as shown in Fig. 3, pipes 54 and 53 are con-
nected to each other through flow path 73 of valve body
72, and pipes 57 and 58 are connected to each other
through flow path 74 of valve body 72. Thereby, the other
port of first heat exchanger 20 is connected to the other
port of decompressing device 30, and the other port of
second heat exchanger 40 is connected to the suction
port of compressor 10.

[0031] When second switching valve 70 is in the fourth
state, as shown in Fig. 4, pipes 54 and 57 are connected
to each other through flow path 74 of valve body 72, and
pipes 53 and 58 are connected to each other through
flow path 73 of valve body 72. Thereby, the other port of
second heat exchanger 40 is connected to the other port
of decompressing device 30, and the other port of first
heat exchanger 20 is connected to the suction port of
compressor 10.

[0032] When second switching valve 70 is in the fifth
state, as shown in Fig. 5, pipes 54 and 58 are connected
to each other through flow path 75 of valve body 72,
whereas pipes 53 and 57 are disconnected from each
other by valve body 72. Thereby, the suction port of com-
pressor 10 is connected to the other port of decompress-
ing device 30, and the other port of first heat exchanger
20 and the other port of second heat exchanger 40 are
disconnected from each other.

[0033] Referring back to Fig. 1, first air blower 80 is
configured to be capable of blowing air on the indoor side
as a target to be cooled (the air will be hereinafter simply
referred to as "indoor air"), in response to a command
from controller 100. Further, first air blower 80 is config-
ured to be capable of switching the supply destination of
the indoor air between first heat exchanger 20 and sec-
ond heat exchanger 40.

[0034] Second air blower 90 is configured to be capa-
ble of blowing air on the outdoor side as a target not to
be cooled (the air will be hereinafter simply referred to
as "outdoor air"), in response to a command from con-
troller 100. Further, second air blower 90 is configured
to be capable of switching the supply destination of the
outdoor air between first heat exchanger 20 and second
heat exchanger 40.

[0035] Controller 100 is configured to include a central
processing unit (CPU), a memory, and an input/output
port through which various signals are input and output.
Based on signals from each sensor and device, a pro-
gram stored in the memory, and the like, controller 100
controls each device (compressor 10, decompressing
device 30, first switching valve 60, second switching
valve 70, first air blower 80, second air blower 90, and
the like) of refrigeration cycle apparatus 1. Note that the
control performed by controller 100 is not limited to
processing by software and may be performed by dedi-
cated hardware (an electronic circuit).

[First and Second Cooling Operations]

[0036] In refrigeration cycle apparatus 1, the states of
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first switching valve 60 and second switching valve 70
are switched to thereby allow switching between the first
cooling operation and the second cooling operation.
[0037] Fig. 6 is a diagram showing the state during the
first cooling operation of refrigerant circuit RC. During the
first cooling operation, controller 100 operates compres-
sor 10, and also, brings first switching valve 60 into the
first state and brings second switching valve 70 into the
third state.

[0038] During thefirst cooling operation, the refrigerant
circulates through compressor 10, first heat exchanger
20, decompressing device 30, and second heat exchang-
er 40 sequentially in this order, so that first heat exchang-
er 20 functions as a condenser and second heat ex-
changer 40 functions as an evaporator. More specifically,
the high-temperature and high-pressure refrigerant dis-
charged from compressor 10 flows into first heat ex-
changer 20 through first switching valve 60. The high-
temperature and high-pressure refrigerant exchanges
heat with the outside air in first heat exchanger 20, and
thus, decreases in temperature and flows out of first heat
exchanger 20. The refrigerant flowing out of first heat
exchanger 20 is decompressed by decompressing de-
vice 30, turns into low-temperature and low-pressure re-
frigerant, and then, flows into second heat exchanger 40.
The low-temperature and low-pressure refrigerant ex-
changes heat with the outside air in second heat ex-
changer 40, and thus, rises in temperature and flows out
of second heat exchanger 40. The refrigerant flowing out
of second heat exchanger 40 is suctioned into compres-
sor 10 through second switching valve 70.

[0039] Thus, during the first cooling operation, the
high-pressure refrigerant is distributed through pipes 51
and 52, first heat exchanger 20, and pipes 53 and 54,
and the low-pressure refrigerant is distributed through
pipes 55 and 56, second heat exchanger 40, and pipes
57 and 58.

[0040] During thefirst cooling operation, controller 100
controls first air blower 80 and second air blower 90 such
that the supply destination of the indoor air is set to sec-
ond heat exchanger 40 and the supply destination of the
outdoor air is set to first heat exchanger 20. This facili-
tates exchange of heat between first heat exchanger 20
functioning as a condenser and the outdoor air not to be
cooled, and also facilitates exchange of heat between
second heat exchanger 40 functioning as an evaporator
and the indoor air to be cooled. Thereby, the indoor air
to be cooled can be efficiently cooled. Note that Fig. 1
illustrates the state during the first cooling operation.
[0041] Fig. 7 is a diagram showing the state during the
second cooling operation of refrigerant circuit RC. During
the second cooling operation, controller 100 operates
compressor 10, and also, brings first switching valve 60
into the second state and brings second switching valve
70 into the fourth state.

[0042] During the second cooling operation, the refrig-
erant circulates through compressor 10, second heat ex-
changer 40, decompressing device 30, and first heat ex-
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changer 20 sequentially in this order, and thus, second
heat exchanger 40 functions as a condenser and first
heatexchanger 20 functions as an evaporator. More spe-
cifically, the high-temperature and high-pressure refrig-
erant discharged from compressor 10 flows into second
heat exchanger 40 through first switching valve 60. The
high-temperature and high-pressure refrigerant ex-
changes heat with the outside air in second heat ex-
changer 40, and thus, decreases in temperature and
flows out of second heat exchanger 40. The refrigerant
flowing out of second heat exchanger 40 is decom-
pressed by decompressing device 30, turns into low-tem-
perature and low-pressure refrigerant, and then, flows
into first heat exchanger 20. The low-temperature and
low-pressure refrigerant exchanges heat with the outside
air in first heat exchanger 20, and thus, rises in temper-
ature and flows out of first heat exchanger 20. The re-
frigerant flowing out of first heat exchanger 20 is suc-
tioned into compressor 10 through second switching
valve 70.

[0043] Thus, during the second cooling operation, the
high-pressure refrigerant is distributed through pipes 51
and 56, second heat exchanger 40, and pipes 57 and
54,andthe low-pressure refrigerant is distributed through
pipes 55 and 52, first heat exchanger 20, and pipes 53
and 58.

[0044] Further, during the second cooling operation,
controller 100 controls first air blower 80 and second air
blower 90 such that the supply destination of the indoor
air is set to first heat exchanger 20 and the supply des-
tination of the outdoor air is set to second heat exchanger
40. This facilitates exchange of heat between second
heat exchanger 40 functioning as a condenser and the
outdoor air notto be cooled, and alsofacilitates exchange
of heat between first heat exchanger 20 functioning as
an evaporator and the indoor air to be cooled. Thereby,
also during the second cooling operation, the indoor air
to be cooled can be efficiently cooled.

[0045] During the first cooling operation, for example,
when the temperature of the refrigerant inside second
heat exchanger 40 functioning as an evaporator be-
comes equal to or lower than 0 °C, frost forms on second
heat exchanger 40, which makes it difficult for air to flow
therethrough, with the result that the heat exchange ef-
ficiency in second heat exchanger 40 may deteriorate.
Thus, when frost forms on second heat exchanger 40
during the first cooling operation (for example, when the
temperature of the refrigerant in second heat exchanger
40 detected by a sensor (not shown) falls below a refer-
ence value close to 0 °C), controller 100 determines that
switching to the second cooling operation is requested,
and then, switches the operation to the second cooling
operation. Thereby, second heat exchanger 40 function-
ing as an evaporator comes to function as a condenser,
and thereby, frost forming on second heat exchanger 40
can be removed.

[0046] Further, in the present embodiment, the supply
destination of the indoor air is set to first heat exchanger
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20 functioning as an evaporator during the second cool-
ing operation, and therefore, cold air can be delivered to
the indoor side also during the second cooling operation.
[0047] Duringthe second coolingoperation, when frost
forms on first heat exchanger 20 functioning as a con-
denser (for example, when the temperature of the refrig-
erantin first heat exchanger 20 detected by a sensor (not
shown) falls below a reference value close to 0 °C), con-
troller 100 determines that switching to the first cooling
operation is requested, and then, switches the operation
to the first cooling operation. Thereby, first heat exchang-
er 20 functioning as an evaporator comes to function as
a condenser, and thereby, frost forming on first heat ex-
changer 20 can be removed.

[First and Second Switching Operations]

[0048] As described above, during the first cooling op-
eration, the high-pressure refrigerantis distributed in first
heat exchanger 20, and the low-pressure refrigerant is
distributed in second heat exchanger 40. In contrast, dur-
ing the second cooling operation, the high-pressure re-
frigerant is distributed in second heat exchanger 40, and
the low-pressure refrigerant is distributed in first heat ex-
changer 20. Thus, when the operation is switched from
one to the other between the first cooling operation and
the second cooling operation, the pressure distribution
of the refrigerant collapses. This leads to a concern that
such a distribution collapse may increase the time re-
quired for the refrigeration cycle to stabilize after the op-
eration is switched.

[0049] In view of such a problem, when switching to
the second cooling operation is requested during the first
cooling operation, controller 100 according to the present
embodiment performs the "first switching operation" to
bring first switching valve 60 into the second state and
bring second switching valve 70 into the fifth state. Then,
after the first switching operation is performed for a cer-
tain time period, controller 100 switches the operation of
refrigeration cycle apparatus 1 to the second cooling op-
eration.

[0050] Fig. 8 is a diagram showing the state during the
first switching operation of refrigerant circuit RC. As
shown in Fig. 8, during the first switching operation, con-
troller 100 operates compressor 10, and also, brings first
switching valve 60 into the second state and brings sec-
ond switching valve 70 into the fifth state.

[0051] The first switching operation is performed be-
fore the first cooling operation is switched to the second
cooling operation. Thereby, the refrigerant inside first
heat exchanger 20 in which the pressure is raised high
during the first cooling operation is recovered into com-
pressor 10, so that the inside of first heat exchanger 20
can be set in the low pressure state. Also, the high-pres-
sure refrigerant from compressor 10 is supplied into sec-
ond heat exchanger 40 in which the pressure is reduced
low during the first cooling operation, so that the inside
of second heat exchanger 40 can be set in the high pres-
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sure state. In other words, before switching to the second
cooling operation, the inside of first heat exchanger 20
can be set in the low pressure state in advance and the
inside of second heat exchanger 40 can be set in the
high pressure state in advance.

[0052] In particular, during the first switching operation,
second switching valve 70 is brought into the fifth state,
and thereby, the other port of first heat exchanger 20 and
the other port of second heat exchanger 40 are discon-
nected from each other by second switching valve 70.
This can prevent the high-pressure refrigerant and the
low-pressure refrigerant from being mixed and equalized
in pressure. Thus, as compared with the case where the
first cooling operation is simply switched to the second
cooling operation, the inside of first heat exchanger 20
can be set in the low pressure state in the early stage,
and the inside of second heat exchanger 40 can be set
in the high pressure state in the early stage.

[0053] Further, during the first switching operation,
controller 100 stops blowing of air by first air blower 80
and second air blower 90. Thus, during the first switching
operation, blowing of air into first heat exchanger 20 and
second heat exchanger 40 is stopped. Accordingly, the
inside of first heat exchanger 20 can be set in the low
pressure state in the earlier stage, and the inside of sec-
ond heat exchanger 40 can be set in the high pressure
state in the earlier stage.

[0054] After performing the first switching operation for
a certain time period, controller 100 switches the opera-
tion of refrigeration cycle apparatus 1 to the second cool-
ing operation. This can reduce the time required for the
refrigeration cycle to stabilize after switching to the sec-
ond cooling operation.

[0055] Further, when switching to the first cooling op-
eration is requested during the second cooling operation,
controller 100 according to the present embodiment per-
forms the "second switching operation" to bring first
switching valve 60 into the first state and bring second
switching valve 70 into the fifth state. Then, after per-
forming the second switching operation for a certain time
period, controller 100 switches the operation to the first
cooling operation.

[0056] Fig.9isadiagram showing the state during the
second switching operation of refrigerant circuit RC. As
shown in Fig. 9, during the second switching operation,
controller 100 operates compressor 10, and also, brings
first switching valve 60 into the first state and brings sec-
ond switching valve 70 into the fifth state.

[0057] The second switching operation is performed
before the second cooling operation is switched to the
first cooling operation. Thereby, the refrigerant inside
second heat exchanger 40 in which the pressureis raised
high during the second cooling operation is recovered
into compressor 10, so that the inside of second heat
exchanger 40 can be set in the low pressure state. Also,
the high-pressure refrigerant from compressor 10 is sup-
plied into first heat exchanger 20 in which the pressure
is reduced low during the second cooling operation, so
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that the inside of first heat exchanger 20 can be set in
the high pressure state. In other words, before switching
to the first cooling operation, the inside of second heat
exchanger 40 can be set in the low pressure state in
advance and the inside of first heat exchanger 20 can be
set in the high pressure state in advance.

[0058] In particular, during the second switching oper-
ation, second switching valve 70 is brought into the fifth
state, and thereby, the other port of first heat exchanger
20 and the other port of second heat exchanger 40 are
disconnected from each other by second switching valve
70. This can prevent the high-pressure refrigerant and
the low-pressure refrigerant from being mixed and equal-
ized in pressure. Therefore, the inside of second heat
exchanger 40 can be set in the low pressure state in the
early stage, and the inside of first heat exchanger 20 can
be set in the high pressure state in the early stage.
[0059] Further, during the second switching operation,
controller 100 stops blowing of air by first air blower 80
and second air blower 90. Thereby, during the second
switching operation, blowing of air into first heat exchang-
er 20 and second heat exchanger 40 is stopped. Accord-
ingly, the inside of second heat exchanger 40 can be set
in the low pressure state in the earlier stage, and the
inside of first heat exchanger 20 can be set in the high
pressure state in the earlier stage.

[0060] After performing the second switching opera-
tion for a certain time period, controller 100 switches the
operation of refrigeration cycle apparatus 1 to the first
cooling operation. This can reduce the time required for
the refrigeration cycle to stabilize after switching to the
first cooling operation.

[0061] Fig.10isadiagram showinganexample oftran-
sition of the operation state of refrigeration cycle appa-
ratus 1 controlled by controller 100. In Fig. 10, the hori-
zontal axis represents time while the vertical axis repre-
sents, sequentially from the top, the state of compressor
10, the state of first switching valve 60, the state of second
switching valve 70, the supply destination of indoor air,
and the supply destination of outdoor air.

[0062] Beforetime t1, the first cooling operation is per-
formed. During the first cooling operation, controller 100
brings first switching valve 60 into the first state and
brings second switching valve 70 into the third state. Fur-
ther, controller 100 controls first air blower 80 such that
the supply destination of the indoor air is set to second
heat exchanger 40, and controls second air blower 90
such that the supply destination of the outdoor air is set
to first heat exchanger 20.

[0063] When switching to the second cooling operation
is requested at time t1 during the first cooling operation,
controller 100 switches the operation of refrigeration cy-
cle apparatus 1 from the first cooling operation to the first
switching operation. Specifically, controller 100 switches
first switching valve 60 from the first state to the second
state, and switches second switching valve 70 from the
third state to the fifth state. Further, controller 100 stops
blowing of the indoor air by first air blower 80 and stops
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blowing of the outdoor air by second air blower 90.
[0064] At time t2 at which a certain time period has
elapsed since the start of the first switching operation,
controller 100 switches the operation of refrigeration cy-
cle apparatus 1 from the first switching operation to the
second cooling operation. Specifically, controller 100
switches second switching valve 70 from the fifth state
to the fourth state while maintaining first switching valve
60 in the second state.

Further, controller 100 controls first air blower 80 to switch
the supply destination of the indoor air from second heat
exchanger 40 to first heat exchanger 20, and also con-
trols second air blower 90 to switch the supply destination
of the outdoor air from first heat exchanger 20 to second
heat exchanger 40.

[0065] When switching to the first cooling operation is
requested at time t3 during the second cooling operation,
controller 100 switches the operation of refrigeration cy-
cle apparatus 1 from the second cooling operation to the
second switching operation. Specifically, controller 100
switches first switching valve 60 from the second state
to the first state, and switches second switching valve 70
from the fourth state to the fifth state. Further, controller
100 stops blowing of the indoor air by first air blower 80
and also stops blowing of the outdoor air by second air
blower 90.

[0066] At time t4 at which a certain time period has
elapsed since the start of the second switching operation,
controller 100 switches the operation of refrigeration cy-
cle apparatus 1 from the second switching operation to
the first cooling operation. Specifically, controller 100
switches second switching valve 70 from the fifth state
to the third state while maintaining first switching valve
60 in the first state. Further, controller 100 controls first
airblower 80 to switch the supply destination of the indoor
air from first heat exchanger 20 to second heat exchanger
40, and also controls second air blower 90 to switch the
supply destination of the outdoor air from second heat
exchanger 40 to first heat exchanger 20.

[0067] Also at and after time t5, switching similar to
that performed until time t5 is performed.

[0068] As described above, when switching to the sec-
ond cooling operation is requested during the first cooling
operation, controller 100 according to the present em-
bodiment performs the "first switching operation" to bring
first switching valve 60 into the second state and bring
second switching valve 70 into the fifth state, for a certain
time period before switching to the second cooling oper-
ation. Thus, as compared with the case where the first
cooling operation is simply switched to the second cool-
ing operation, the high-pressure refrigerant and the low-
pressure refrigerant can be prevented from being mixed
and equalized in pressure during switching of the oper-
ation, and also, the operation can be switched to the sec-
ond cooling operation after the distribution state close to
the pressure distribution in the second cooling operation
is achieved in advance in the early stage. This can reduce
the time required for the refrigeration cycle to stabilize
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after switching to the second cooling operation. As a re-
sult, wasteful energy consumed to stabilize the refriger-
ation cycle after switching to the second cooling opera-
tion can be reduced, to thereby allow energy saving for
refrigeration cycle apparatus 1.

[0069] Further, when switching to the first cooling op-
eration is requested during the second cooling operation,
controller 100 according to the present embodiment per-
forms the "second switching operation" to bring first
switching valve 60 into the first state and bring second
switching valve 70 into the fifth state, for a certain time
period before switching to the first cooling operation.
Thereby, as compared with the case where the second
cooling operation is simply switched to the first cooling
operation, the high-pressure refrigerant and the low-
pressure refrigerant can be prevented from being mixed
and equalized in pressure during switching of the oper-
ation, and also, the operation can be switched to the first
cooling operation after the distribution state close to the
pressure distribution in the first cooling operation is
achieved in advance in the early stage. This can reduce
the time required for the refrigeration cycle to stabilize
after switching to the first cooling operation. As a result,
wasteful energy consumed to stabilize the refrigeration
cycle after switching to the first cooling operation can be
reduced, to thereby allow energy saving for refrigeration
cycle apparatus 1.

Second Embodiment

[0070] Figs. 11 to 14 each schematically show an ex-
ample of the configuration of a refrigerant circuit RCa of
a refrigeration cycle apparatus according to the present
second embodiment. Refrigerant circuit RCa according
to the present second embodiment is obtained by adding
a decompressing device 32 and a third heat exchanger
42 to refrigerant circuit RC according to the first embod-
iment. Other configurations of refrigerant circuit RCa are
the same as those of refrigerant circuit RC. Further, other
configurations and operations of the refrigeration cycle
apparatus according to the present second embodiment
are the same as those of refrigeration cycle apparatus 1
shown in Fig. 1 described above.

[0071] Decompressing device 32 and third heat ex-
changer 42 are disposed between second switching
valve 70 and the suction port of compressor 10.

[0072] Decompressing device 32 decompresses the
refrigerant from second switching valve 70 and outputs
the decompressed refrigerant to third heat exchanger 42.
Examples of decompressing device 32 usable herein in-
clude a device having a valve body capable of adjusting
the degree of opening in response to a command from
controller 100, such as an electronic control type expan-
sion valve.

[0073] Third heat exchanger 42 exchanges heat be-
tween the refrigerant decompressed by decompressing
device 32 and the outside air.

[0074] Fig. 11 is a diagram showing the state during
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the first cooling operation of refrigerant circuit RCa. Fig.
12 is a diagram showing the state during the first switch-
ing operation of refrigerant circuit RCa. Fig. 13 is a dia-
gram showing the state during the second cooling oper-
ation of refrigerant circuit RCa. Fig. 14 is a diagram show-
ing the state during the second switching operation of
refrigerant circuit RCa.

[0075] The states of compressor 10, first switching
valve 60, second switching valve 70, first air blower 80,
and second air blower 90 during each operation are con-
trolled basically in the same manner as thatin the above-
described first embodiment.

[0076] In refrigerant circuit RCa according to the
present second embodiment, however, due to addition
of decompressing device 32, during each operation,
high-pressure refrigerant is distributed in the circuit ex-
tending from the discharge port of compressor 10 to de-
compressing device 30, medium-pressure refrigerant is
distributed in the circuit extending from decompressing
device 30 to decompressing device 32, and low-pressure
refrigerant is distributed in the circuit extending from de-
compressing device 32 to the suction port of compressor
10.

[0077] Further, as shown in Fig. 11, refrigerant circuit
RCaaccordingto the present second embodimentis con-
figured such that indoor air is blown through second heat
exchanger 40 and third heat exchanger 42 sequentially
in this order during the first cooling operation. In other
words, during the first cooling operation, second heat ex-
changer 40 and third heat exchanger 42 function as evap-
orators, and the indoor air flows through second heat
exchanger 40 and thereafter is blown to third heat ex-
changer 42.

[0078] Inthisway, inthe present second embodiment,
the indoor air is blown through second heat exchanger
40 and third heat exchanger 42 sequentially in this order
during the first cooling operation. Thus, among second
heat exchanger 40 and third heat exchanger 42 each
functioning as an evaporator during the first cooling op-
eration (i.e., a heat exchanger on which frost may form),
second heat exchanger 40 functioning as a condenser
after switching to the second cooling operation can be
positively covered with frost, and third heat exchanger
42 functioning as an evaporator also after switching to
the second cooling operation can be less likely to be cov-
ered with frost. As a result, when the operation is there-
after switched to the second cooling operation for de-
frosting, only second heat exchanger 40 significantly cov-
ered with frost can be defrosted, so that an efficient de-
frosting operation can be performed.

[0079] Further, in refrigerant circuit RCa according to
the present second embodiment, the indoor air is blown
through first heat exchanger 20 and third heat exchanger
42 sequentially in this order during the second cooling
operation, as shown in Fig. 13. In other words, during the
second cooling operation, first heat exchanger 20 and
third heat exchanger 42 function as evaporators, and the
indoor air flows through first heat exchanger 20 and there-
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after is blown to third heat exchanger 42.

[0080] In this way, in the present second embodiment,
the indoor air is blown through first heat exchanger 20
and third heat exchanger 42 sequentially in this order
during the second cooling operation. Thus, among first
heat exchanger 20 and third heat exchanger 42 each
functioning as an evaporator during the second cooling
operation (i.e., a heat exchanger on which frost may
form), first heat exchanger 20 functioning as a condenser
after switching to the first cooling operation can be pos-
itively covered with frost, and third heat exchanger 42
functioning as an evaporator also after switching to the
first cooling operation can be less likely to be covered
with frost. As a result, when the operation is thereafter
switched to the first cooling operation for defrosting, only
first heat exchanger 20 significantly covered with frost
can be defrosted, so that an efficient defrosting operation
can be performed.

[0081] In refrigerant circuit RCa according to the
present second embodiment, an adsorbent (a desiccant
material or the like) that adsorbs moisture in air may be
applied onto the surfaces of first heat exchanger 20 and
second heat exchanger 40. Thereby, moisture in air is
adsorbed in first heat exchanger 20 or second heat ex-
changer 40, so that third heat exchanger 42 can be pre-
vented from being covered with frost.

[0082] For example, during the second cooling opera-
tioninwhich first heat exchanger 20 functions as an evap-
orator, the moisture in the indoor air is adsorbed by the
adsorbent of first heat exchanger 20 when the indoor air
flows through first heat exchanger 20. Thus, the indoor
air flowing through first heat exchanger 20 and thereafter
blown to third heat exchanger 42 is dried. As a result,
third heat exchanger 42 can be less likely to be covered
with frost.

[0083] Further, the operation is thereafter switched to
the first cooling operation to cause first heat exchanger
20 to function as a condenser, and thereby, moisture
contained in the adsorbent of first heat exchanger 20 can
be released to outdoor air. As a result, the adsorbent of
first heat exchanger 20 is dried. Accordingly, when the
operation is again switched to the second cooling oper-
ation to cause first heat exchanger 20 to function as an
evaporator, moisture in the indoor air can be adsorbed
again by the adsorbent of first heat exchanger 20.

Third Embodiment

[0084] Figs. 15 to 18 each schematically show an ex-
ample of the configuration of a refrigerant circuit RCb of
a refrigeration cycle apparatus according to the present
third embodiment. Refrigerant circuit RCb according to
the present third embodiment is obtained by adding a
fourth heat exchanger 44 to refrigerant circuit RCa ac-
cording to the above-described second embodiment.
Other configurations of refrigerant circuit RCb are the
same as those of refrigerant circuit RCa. Further, other
configurations and operations of the refrigeration cycle
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apparatus according to the present third embodiment are
the same as those of refrigeration cycle apparatus 1
shown in Fig. 1 described above.

[0085] Fourth heat exchanger 44 is disposed between
the discharge port of compressor 10 and first switching
valve 60. Fourth heat exchanger 44 exchanges heat be-
tween the refrigerant discharged from compressor 10
and outside air.

[0086] Fig. 15 is a diagram showing the state during
the first cooling operation of refrigerant circuit RCb. Fig.
16 is a diagram showing the state during the first switch-
ing operation of refrigerant circuit RCb. Fig. 17 is a dia-
gram showing the state during the second cooling oper-
ation of refrigerant circuit RCb. Fig. 18 is a diagram show-
ing the state during the second switching operation of
refrigerant circuit RCb.

[0087] The states of compressor 10, first switching
valve 60, second switching valve 70, first air blower 80,
and second air blower 90 during each operation are con-
trolled basically in the same manner as thatin the above-
described second embodiment.

[0088] In the case where frost or moisture adheres to
the condenser when first heat exchanger 20 or second
heat exchanger 40 functions as a condenser, the heat
exchange efficiency of the condenser changes according
to the amount of adherence of frost or moisture. Further,
since the heat exchanger is used as a condenser, the
amount of adherence of frost or moisture may change in
accordance with the operation, so that the high pressure
inside the condenser changes from moment to moment.
[0089] In view of the above-described point, in refrig-
erant circuit RCb according to the present third embod-
iment, fourth heat exchanger 44 is additionally disposed
between the discharge port of compressor 10 and first
switching valve 60. Thereby, even when the heat ex-
changer performance of first heat exchanger 20 or sec-
ond heat exchanger 40 changes, the high pressure can
be stably maintained at a constant value.

[0090] Further, as shown in Fig. 15, refrigerant circuit
RCb according to the present third embodiment is con-
figured such that, during the first cooling operation, the
outdoor air flows through first heat exchanger 20 and
thereafter is blown to third heat exchanger 42. This can
facilitate exchange of heat by fourth heat exchanger 44
serving as a condenser.

[Configuration Examples of First Air Blower 80 and Sec-
ond Air Blower 90]

[0091] The following describes configuration exam-
ples of first air blower 80 and second air blower 90 used
in the refrigeration cycle apparatus according to each of
the above-described first to third embodiments.

[0092] Figs. 19 and 20 each are a diagram showing a
configuration example of first air blower 80 and second
airblower 90 suitable for the refrigeration cycle apparatus
according to the above-described first embodiment. Note
that Fig. 19 shows the state during the first cooling op-
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eration (see Fig. 6) according to the first embodiment,
and Fig. 20 shows the state during the second cooling
operation (see Fig. 7) according to the first embodiment.
[0093] Firstair blower 80 includes a fan 81, an air path
82, and an air path switch 83. Fan 81 operates in re-
sponse to a command from controller 100, and blows
indoor air into air path 82. Air path 82 allows communi-
cation between the indoor space to be cooled and each
of first heat exchanger 20 and second heat exchanger
40. Air path switch 83 is configured to be capable of
switching a supply destination of the indoor air between
first heat exchanger 20 and second heat exchanger 40
by switching the path in air path 82 in response to a com-
mand from controller 100. Note that the state of air path
switch 83 is switched, for example, by driving a motor
(not shown).

[0094] Second air blower 90 includes a fan 91, an air
path 92, and an air path switch 83 that is shared between
first air blower 80 and second air blower 90. Fan 91 op-
erates in response to a command from controller 100,
and blows outdoor air into air path 92. Air path 92 allows
communication between the outdoor space not to be
cooled and each of first heat exchanger 20 and second
heat exchanger 40. Air path switch 83 is configured to
be capable of switching a supply destination of the out-
door air between first heat exchanger 20 and second
heat exchanger 40 by switching the path in air path 92
in response to a command from controller 100.

[0095] Duringthefirstcooling operation, air path switch
83 is brought into the state shown in Fig. 19 while fans
81 and 91 are operated, and thereby, the supply desti-
nation of the indoor air can be set to second heat ex-
changer 40, and the supply destination of the outdoor air
can be set to first heat exchanger 20. During the second
cooling operation, air path switch 83 is brought into the
state shown in Fig. 20 while fans 81 and 91 are operated,
and thereby, the supply destination of the indoor air can
be set to first heat exchanger 20 and the supply destina-
tion of the outdoor air can be set to second heat exchang-
er 40.

[0096] Figs. 21 and 22 each are a diagram showing a
configuration example of a first air blower 80A and a sec-
ond air blower 90A suitable for the refrigeration cycle
apparatus according to the above-described second em-
bodiment. Note that Fig. 21 shows the state during the
first cooling operation (see Fig. 11) according to the sec-
ond embodiment, and Fig. 22 shows the state during the
second cooling operation (see Fig. 13) according to the
second embodiment.

[0097] First air blower 80A is obtained by adding air
paths 82a and 82b and air path switches 83a and 83b to
the above-described first air blower 80. Second air blower
90A is obtained by adding air paths 92a and 92b and air
path switches 83a and 83b, which are shared between
second air blower 90A and first air blower 80A, to the
above-described second air blower 90.

[0098] Air path 82a is formed to supply the air having
passed through first heat exchanger 20 to third heat ex-
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changer42. Airpath 82b is formed to supply the air having
passed through second heat exchanger 40 to third heat
exchanger 42. Air path 92a is formed to supply the air
having passed through first heat exchanger 20 to the
outdoors. Air path 92b is formed to supply the air having
passed through second heat exchanger 40 to the out-
doors.

[0099] Air path switch 83a is configured to be capable
of switching, between air paths 82a and 92a, the supply
destination of the air having passed through first heat
exchanger 20, in response to a command from controller
100. Air path switch 83b is configured to be capable of
switching, between air paths 82b and 92b, the supply
destination of the air having passed through second heat
exchanger 40, in response to a command from controller
100. Note that the states of air path switches 83a and
83b are switched, for example, by driving a motor (not
shown).

[0100] During the first cooling operation, air path
switches 83, 83a, and 83b are brought into the states
shown in Fig. 21 while fans 81 and 91 are operated, and
thereby, the supply destination of the outdoor air can be
set to first heat exchanger 20 while the indoor air is blown
through second heat exchanger 40 and third heat ex-
changer 42 sequentially in this order. During the second
cooling operation, air path switches 83, 83a and 83b are
brought into the states shown in Fig. 22 while fans 81
and 91 are operated, and thereby, the supply destination
of the outdoor air can be set to second heat exchanger
40 while the indoor air is blown through first heat ex-
changer 20 and third heat exchanger 42 sequentially in
this order.

[0101] Figs. 23 and 24 each are a diagram showing a
configuration example of first air blower 80A and second
air blower 90B suitable for the refrigeration cycle appa-
ratus according to the above-described third embodi-
ment. Note that Fig. 23 shows the state during the first
cooling operation (see Fig. 15) according to the third em-
bodiment, and Fig. 24 shows the state during the second
cooling operation (see Fig. 17) according to the third em-
bodiment.

[0102] Firstair blower 80A is the same as first air blow-
er 80A shown in Fig. 21 described above. Second air
blower 90B is obtained by replacing air paths 92a and
92b of second air blower 90A shown in Fig. 21 with air
paths 92¢ and 92d, respectively.

[0103] Air path 92c is formed to supply the air having
passed through first heat exchanger 20 to fourth heat
exchanger 44. Air path 92d is formed to supply the air
having passed through second heat exchanger 40 to
fourth heat exchanger 44.

[0104] During the first cooling operation, air path
switches 83, 83a, and 83b are brought into the states
shown in Fig. 23 while fans 81 and 91 are operated, and
thereby, the outdoor air can be blown through first heat
exchanger 20 and fourth heat exchanger 44 sequentially
in this order while the indoor air is blown through second
heat exchanger 40 and third heat exchanger 42 sequen-
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tially in this order. During the second cooling operation,
air path switches 83, 83a, and 83b are brought into the
states shown in Fig. 24 while fans 81 and 91 are operated,
and thereby, the outdoor air can be blown through second
heatexchanger 40 and fourth heatexchanger 44 sequen-
tially in this order while the indoor air is blown through
first heat exchanger 20 and third heat exchanger 42 se-
quentially in this order.

[0105] It should be understood that the embodiments
disclosed herein are illustrative and non-restrictive in
every respect. The scope of the present disclosure is
defined by the terms of the claims, rather than the de-
scription above, and is intended to include any modifica-
tions within the meaning and scope equivalent to the
terms of the claims.

REFERENCE SIGNS LIST

[0106] 1 refrigeration cycle apparatus, 10 compressor,
20 first heat exchanger, 30, 32 decompressing device,
40 second heat exchanger, 42 third heat exchanger, 44
fourth heat exchanger, 51 to 58 pipe, 60 first switching
valve, 70 second switching valve, 71. container, 72 valve
body, 73 to 75 flow path, 76 rotation axis, 80, 80A, first
air blower, 81, 91 fan, 82, 82a, 82b, 92, 92a, 92b, 92c,
92d air path, 83, 83a, 83b air path switch, 90, 90A, second
air blower, 100 controller, RC, RCa, RCb refrigerant cir-
cuit.

Claims

1. A refrigeration cycle apparatus switchable between
a first operation and a second operation, the first
operation being an operation in which refrigerant cir-
culates in order of a compressor, a first heat ex-
changer, a decompressing device, and a second
heat exchanger, and the second operation being an
operation in which the refrigerant circulates in order
of the compressor, the second heat exchanger, the
decompressing device, and the first heat exchanger,
the refrigeration cycle apparatus comprising:

a first switching valve connected to a discharge
port of the compressor, one port of the first heat
exchanger, one port of the second heat ex-
changer, and one port of the decompressing de-
vice;

a second switching valve connected to a suction
port of the compressor, the other port of the first
heat exchanger, the other port of the second
heat exchanger, and the other port of the de-
compressing device; and

a controller configured to control the first switch-
ing valve and the second switching valve,
wherein

the first switching valve is configured to be
switchable to one of a first state and a second
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state,

in the first state, the discharge port of the
compressor is connected to the one port of
the first heat exchanger, and the one port
of the second heat exchanger is connected
tothe one port of the decompressing device,
and

in the second state, the discharge port of
the compressor is connected to the one port
of the second heat exchanger, and the one
port of the first heat exchanger is connected
tothe one port of the decompressing device,

the second switching valve is configured to be
switchable to one of a third state, a fourth state,
and a fifth state,

in the third state, the other port of the first
heat exchanger is connected to the other
port of the decompressing device, and the
other port of the second heat exchanger is
connected to the suction port of the com-
pressor,

in the fourth state, the other port of the sec-
ond heat exchanger is connected to the oth-
er port of the decompressing device, and
the other port of the first heat exchanger is
connected to the suction port of the com-
pressor, and

in the fifth state, the other port of the decom-
pressing device is connected to the suction
port of the compressor, and the other port
of the first heat exchanger is disconnected
from the other port of the second heat ex-
changer,

the controller is configured to

set the first switching valve to the first state
and set the second switching valve to the
third state during the first operation, and
set the first switching valve to the second
state and set the second switching valve to
the fourth state during the second opera-
tion, and

when switching to the second operation is re-
quested during the first operation, the controller
is configured to

perform a first switching operation to bring
the first switching valve into the second
state and bring the second switching valve
into the fifth state, and

switch an operation ofthe refrigeration cycle
apparatus to the second operation after per-
forming the first switching operation.
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2. The refrigeration cycle apparatus according to claim
1, wherein

when switching to the first operation is requested
during the second operation, the controller is
configured to

perform a second switching operation to bring
the first switching valve into the first state and
bring the second switching valve into the fifth
state, and

switch the operation of the refrigeration cycle
apparatus to the first operation after performing
the second switching operation.

3. The refrigeration cycle apparatus according to claim
2, further comprising an air blower configured to be
capable of blowing air to the first heat exchanger and
the second heat exchanger, wherein
the controller is configured to control the air blower
to stop blowing air to the first heat exchanger and
the second heat exchanger during the first switching
operation and the second switching operation.

4. The refrigeration cycle apparatus according to claim
3, wherein

the air blower comprises a first air blower con-
figured to be capable of switching a supply des-
tination of indoor air to be cooled to one of the
first heat exchanger and the second heat ex-
changer, and

the controller is configured to control the first air
blower to

set the supply destination of the indoor air
to the second heat exchanger during the
first operation, and

set the supply destination of the indoor air
to the first heat exchanger during the sec-
ond operation.

5. The refrigeration cycle apparatus according to claim
4, wherein

the air blower comprises a second air blower
configured to be capable of switching a supply
destination of outdoor air not to be cooled to one
of the first heat exchanger and the second heat
exchanger, and

the controller is configured to control the second
air blower to

set the supply destination of the outdoor air
to the first heat exchanger during the first
operation, and

set the supply destination of the outdoor air
to the second heat exchanger during the
second operation.
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The refrigeration cycle apparatus according to claim
4 or 5, further comprising a second decompressing
device and a third heat exchanger that are disposed
between the second switching valve and the suction
port of the compressor.

The refrigeration cycle apparatus according to claim
6, wherein the indoor air is blown in order of the sec-
ond heat exchanger and the third heat exchanger
during the first operation, and blown in order of the
first heat exchanger and the third heat exchanger
during the second operation.

The refrigeration cycle apparatus according to claim
7, wherein the first heat exchanger and the second
heat exchanger each have a surface onto which an
adsorbent serving to adsorb moisture in air is ap-
plied.

The refrigeration cycle apparatus according to any
one of claims 6 to 8, further comprising a fourth heat
exchanger disposed between the discharge port of
the compressor and the first switching valve.

10

15

20

25

30

35

40

45

50

55

13

24



100

CONTROLLER

EP 4 180 742 A1

~80

AIR BLOWER

<
4
L/ .
S —
U o @
L ®]
= o
oo () o
< [ @)
O m =y o =
..... 62| g & Z3 =
7\.(
fe]
—~ !
3\}\
d o
=] kg <
o
........... }/V@«N J
||||||||||| e A ] A
[Te] %
I R R . A

FIG.1 |

T
J
|

14



EP 4 180 742 A1

15



EP 4 180 742 A1

FIG.3 73 54 72

75

53 57 THIRD STATE

76 58 74

16



EP 4 180 742 A1

FIG.4 %5 54 72

74
53 57
73 76

28

17

FOURTH STATE



EP 4 180 742 A1

FIG.5 s 1

74

57 FIFTH STATE

58 75 76

18



FIG.6

EP 4 180 742 A1

FIRST COOLING OPERATION

10

T
DN

[ —
52

FIRST STATE
//\ o
2 %
K OUTDOOR

AIR

P

’

~20 {j

r

54
53
P INDOOR
AIR
/@70 o
Sy =

THIRD STATE

19

~40



FIG.7
RC

\

10

o1

EP 4 180 742 A1

;

SECOND COOLING OPERATION

SECOND STATE
N S

A\

(

zi60 56
-~ OUTDOOR
582-—> AIR
1‘ ~20
55~
30
T — 54
53
A=) INDOOR
70 AIR
\ 57
N )
<—

FOURTH STATE

20

~40



EP 4 180 742 A1

FIG.8
RC

\ 5

FIRST SWITCHING OPERATION

SECOND STATE
N S

N s
" [
52

!
T
) =
|

10

~40

57
O—
FIFTH STATE

21



FIG.9
RC

\ 5

EP 4 180 742 A1

10

;

~ 58

SECOND SWITCHING OPERATION

//\FIRST STATE

<——.
Y \
6€\7/ 56
57 52 V50
30
\L~54
33
Fg Y 2
57

!

170 FIFTH STATE

22

~40



EP 4 180 742 A1

FIG.10

FIRST

SECOND

FIRST

SWITCHING SWITCHING

SWITCHING

SEGOND
SWITCHING

FIRST SECOND
COOLING

: / . COOLING _, / :

SECOND
,_COOLING

OPERATION  FIRST

STATE

w wi
AS AS A=
= o F
Vo R N I R L
| i b |
; i - |
I ] I I I
I ] I i t
| | o |
“ : o |
IIIIII e e el o o e o e e b e
| | 1 |
" " i i |
e o o s e . e s s B s B [
" " P I
" i b P
" | P -
S N R N § DR N | L
; | i ; |
“ | | "
llllll IIII".IIIII.I.I.I.I.I.I e s s o o o o o s o o II_—I e e o o s s e e e o o o o
| " b i
I ] I I I
| ] | I I
| ] | I f
| | - "
" i o |
| ] | i f
...... SN ISR AN ISR AU SN Y NEOU S
" i i i |
] ] i ] ]
\ 2 5 Y N (S N R a
" i b P
I ] ] ] ] ]
i ; P P
- - - W -
w o woow W, W x o
= R = (= = w3
< 2 Wa < W k< F g=
L © 25 0 2 HEh Zx £ O
xa < < » EF=Z & o
o6 >0 - > T 0 n< X =
2 og & o EFE we WS
& 28 E pZ5EF 2859
& T 0 8 o kb > Y=
o =0 w o0 u L2 - o
o} jas T Db =
O 7)) %) no =L

LLi LLi
A= A=
| Ll
] ] ]

] ] ]
] ] ]
A e o S| L P
I i ] fd
] [} ]
] ] ]
] ] ]
I I ]
I [} I
] ] ]
] ] ]
] ] ]
] ] ]
Y I deed L
1 t 1 et
] ] ]
] ] ]
] ] ]
I ] ]
||||||||||||| |_|w
] ]
] ]
] ]
] ]
] ]
] ]
] ]
] ]
] ]
] ]
||||||||||||| U -
[ ™
] ] ]
] ] ]
] ] ]
] I I
N A L O
1 i | cfeed
] ] ]
] ] ]
] ] ]
] ] ]
] ] ]
] ] ]
] ] ]
] i ]
] I ]
! S o
i e - -
] ] ] +
] ] ]
i ] ]
i ] ]
i i [
IIIIIIIIIIII IIJI:t
] ]
] ]
] ]
] ]
z <
[ad O o xr o
Lid g Lid e LLJ
(&) = 5 < S
= <E = . =
= Z< £ 93
< Fx © 9 x
i oo mED
14}
e 00 =2 =
[T} O < L]
x > w = =
o E xmog
= HU - o =
Q a0l wo g
2 L =9
= b
[75] SO [74]

23



EP 4 180 742 A1

FIG.11
RCa

FIRST COOLING OPERATION

/ FIRST STATE
—

{
1‘ // 56
60 A OUTDOOR
AIR

1K &
R W |

40
A=) INDOOR
AIR @
58 y/ 527
THIRD 32 \YAPY Y
Y

STATE 7

24



EP 4 180 742 A1

FIG.12
RCa

\ 5

FIRST SWITCHING OPERATION

SECOND STATE
N s

T N g0 56

Fg Y

55| 52 - v

53
£ 2
~—58 FIFTH STATE 5)7
32 42
70
. o o

G

25



FIG.13

EP 4 180 742 A1

SECOND COOLING OPERATION

RCa

\ 5

SECOND STATE
—

T \\/L‘*O 516
e OUTDOOR
10 ] AR
1‘ 52 20
55~ ‘L
30
T T~54 <40
P INDOOR
.
53 70 X 53 ¢ AR
N =) 7
N 32 \4 42
FOURTH
STATE = =

G

26



EP 4 180 742 A1

FIG.14
RCa

\ 5

SECOND SWITCHING OPERATION

//\FIRST STATE

i N o

60 4= —>

55| 5 . !

53
g )Y 2
58 FIFTH STATE 5)7
/{J\ 32 42
70
e e

s

27



EP 4 180 742 A1

FIG.15
RCb

FIRST COOLING OPERATION

51 l’
s
FIRST

STATE ~44
/.
60 —> 56 I'1outnoor
10 T AR
52 @ ¢

e

35—

A}
R PLE

) el INDOOR
— 58 / 57 AR

\F'\

\YAPYY

28



FIG.16
RCb

\

EP 4 180 742 A1

FIRST SWITCHING OPERATION

~ 58

57
2
FIFTH 32 ;42
STATE 70
T e

SECOND
STATE \

g s

M

55— g b o v

|
X

30
4

40
53

Fg Y 2

e

29



EP 4 180 742 A1

FIG.17
SECOND COOLING OPERATION
RCb
\ —
51 |
<—.
SECOND |\

STATE 56 44
( AIR
T 52 20

5

R S
[ 1B

PN <t INDOOR
58 70 \ 93 g5y AIR
N <— ) 7
32 \4 42

FOURTHN
STATE ><
e .

e

30



FIG.18
RCb

\

SECOND SWITCHING OPERATION

EP 4 180 742

A1

—

~44

N L6

£

51 -
STATE //\L
NS S

e

™,

{
56

&

' i

95~

(
52

‘bfzo

X

Iy

30
4

~5
53
\ !

57
!

40

STATE 70

~ 58
FIFTH /{

—

532
9

42

b

31



EP 4 180 742 A1

FIG.19

FIRST COOLING OPERATION

90 OUTDOOR
AIR g1

C:OJ/QZ

T T

20~ Xy 83}\,

INDOOR 81
80/ AIR

32



EP 4 180 742 A1

FI1G.20
SECOND COOLING OPERATION

90 OUTDOOR

=
s

91
)

T T
R
— ¢ 83,\l, 40

il

[a)




EP 4 180 742 A1

FIG.21
FIRST COOLING OPERATION

90A OUTDOOR
91

AR
@3/92
gzan%l_ T

_J ¢B T _92b
v 83y - 83b
a0 — P PR
T~ l—\ RN
20 g9 40

82a — 81-INDOOR AIR —82b
S r—‘f/d“

SOA/ H ==

._{
12

34



EP 4 180 742 A1

FIG.22
SECOND COOLING OPERATION

90A OUTDOOR
91

92a — T 6:;—/ T -IJQ/%

83a —| Y83 v

GRS

I~
40

20
82a 81-INDOOR AIR 82b

e | B

—T
Nk X
80A
N4

35



EP 4 180 742 A1

FIG.23
FIRST COOLING OPERATION

44
90B \ N /

i

92¢ ~ 41_OUTDOOR AIR —92d
T 92
T _J T
% Qj - 83b
v 83y
83a — g:bl: I@

Tl
82

82a— 81-INDOOR AIR (}_—_D —82b
- & =
N H TS=

80A

36



EP 4 180 742 A1

FIG.24
SECOND COOLING OPERATION

90B 4
N H =F
T .

92¢ — 4;_OUTDOOR AIR —92d
N = - 92
T [ T
832 — @:g -y
IEE v
I 161 -

LN AN
20 g2 40
82a — 81-INDOOR AIR —82b
v —

on " H=

-
\42

37



10

15

20

25

30

35

40

45

50

55

EP 4 180 742 A1

INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2020/026569

A, CLASSIFICATION OF SUBJECT MATTER

Int. Cl. F25B13/00(2006.01)i, F25B41/04(2006.01)i, F25B1/00(2006.01)1
FI: F25B41/04 E, F25B41/04 C, F25B1/00 383, F25B1/00 391, F25B13/00 P,
F25B13/00 361

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int. Cl. F25B1/00, F25B13/00, F25B41/04

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2020
Registered utility model specifications of Japan 1996-2020

Published registered utility model applications of Japan 1994-2020

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A JP 4-254158 A (DAIKIN INDUSTRIES, LTD.) 09 1-9
September 1992, entire text, all drawings

A US 6817205 Bl (CARRIER CORPORATION) 16 November 1-9
2004, entire text, all drawings

A JP 2015-75188 A (HITACHI APPLIANCES INC.) 20 April 1-9
2015, entire text, all drawings

A Microfilm of the specification and drawings 1-9
annexed to the request of Japanese Utility Model
Application No. 165371/1983 (Laid-open No.
73071/1985) (TOSHIBA CORP.) 23 May 1985, entire
text, all drawings

|:| Further documents are listed in the continuation of Box C. & See patent family annex.
* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
02.09.2020 15.09.2020
Name and mailing address of the ISA/ Authorized officer
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

38




10

15

20

25

30

35

40

45

50

55

INTERNATIONAL SEARCH REPORT

Information on patent family members

EP 4 180 742 A1

International application No.

PCT/JP2020/026569

Patent Documents referred to in
the Report

Publication Date

Patent Family Publication Date

JP 4-254158 A
Us 6817205 Bl
Jp 2015-75188 A
Jp 60-73071 Ul

09.
16.
20.
23.

09.
11.
04.
05.

1992
2004
2015
1985

(Family: none)
(Family: none)
CN 104565440 A
(Family: none)

Form PCT/ISA/210 (patent family annex) (January 2015)

39




EP 4 180 742 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  JP 2005134099 A [0002] [0003]

40



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

