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(54) REFRIGERATION CYCLE DEVICE

(57) Provided is a refrigeration cycle apparatus, in-
cluding: a refrigerant circuit including a compressor, a
flow switching device, a heat source-side heat exchang-
er, a first expansion device, and a use-side heat exchang-
er; and a liquid backflow suppression circuit connected

in parallel to the first expansion device, the liquid backflow
suppression circuit including a second expansion device,
an on-off valve, and a high-pressure receiver connected
between the second expansion device and the on-off
valve.
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Description

Technical Field

[0001] The present invention relates to a refrigeration
cycle apparatus.

Background Art

[0002] Hitherto, there have been known refrigeration
cycle apparatus such as air-cooled heat pump chillers
configured to cool and heat water to generate cold water
and hot water. In the related-art refrigeration cycle appa-
ratus, when hot water is generated under low outside air
temperature, frost may be generated on an air heat ex-
changer on a heat source side, which functions as an
evaporator. When frost is generated on the air heat ex-
changer, heat exchange between outside air and refrig-
erant is disturbed, and thus the heating capacity of the
refrigeration cycle apparatus is reduced. In view of this,
there has been known a defrosting operation that is per-
formed to melt the frost on the air heat exchanger.
[0003] In Patent Literature 1, there is proposed a re-
frigeration cycle apparatus configured to perform the de-
frosting operation. In the refrigeration cycle apparatus of
Patent Literature 1, when a defrosting operation condition
is satisfied, a refrigerant flow passage is reversed to
cause the air heat exchanger to function as a condenser,
to thereby melt the frost on the air heat exchanger. Fur-
ther, in the refrigeration cycle apparatus of Patent Liter-
ature 1, a bypass including a solenoid valve is connected
in parallel to an expansion mechanism (expansion valve)
provided between the air heat exchanger and a water
heat exchanger. Then, the solenoid valve is opened
when the defrosting operation is started to cause the re-
frigerant to flow to the water heat exchanger side. In this
manner, reduction in low-pressure-side pressure due to
insufficient supply of refrigerant is suppressed.

Citation List

Patent Literature

[0004] Patent Literature 1: Japanese Unexamined Pat-
ent Application Publication No. 2012-7800

Summary of Invention

Technical Problem

[0005] When the refrigerant flow passage is reversed
to perform the defrosting operation in the related-art re-
frigeration cycle apparatus including a high-pressure re-
ceiver configured to store surplus refrigerant, at the time
of start of the defrosting operation, liquid refrigerant
stored in the high-pressure receiver may pass through
the water heat exchanger to flow into a compressor, to
thereby cause liquid backflow. In order to suppress such

liquid backflow to the compressor, it is conceivable to
install an accumulator on a suction side of the compres-
sor to store the liquid refrigerant in the accumulator. How-
ever, the accumulator has a large capacity and requires
a large installation space in a machine chamber and this
may result in increased size and cost of the apparatus.
[0006] The present invention has been made to solve
the above-mentioned problems, and has an object to pro-
vide a refrigeration cycle apparatus capable of suppress-
ing liquid backflow to a compressor at the time of a de-
frosting operation or other times. Solution to Problem
[0007] According to one embodiment of the present
invention, there is provided a refrigeration cycle appara-
tus, including: a refrigerant circuit including a compres-
sor, a flow switching device, a heat source-side heat ex-
changer, a first expansion device, and a use-side heat
exchanger; and a liquid backflow suppression circuit con-
nected in parallel to the first expansion device, the liquid
backflow suppression circuit including a second expan-
sion device, an on-off valve, and a high-pressure receiver
connected between the second expansion device and
the on-off valve. Advantageous Effects of Invention
[0008] According to the refrigeration cycle apparatus
of one embodiment of the present invention, the liquid
backflow to the compressor can be suppressed when the
defrosting operation is started or ended, for example.

Brief Description of Drawings

[0009]

[Fig. 1] Fig. 1 is a diagram for illustrating a refrigerant
circuit configuration of a refrigeration cycle appara-
tus according to Embodiment 1 of the present inven-
tion.
[Fig. 2] Fig. 2 is a diagram for illustrating a control
configuration of the refrigeration cycle apparatus ac-
cording to Embodiment 1 of the present invention.
[Fig. 3] Fig. 3 is a flow chart for illustrating a flow of
a defrosting operation in the refrigeration cycle ap-
paratus according to Embodiment 1 of the present
invention.
[Fig. 4] Fig. 4 is a flow chart for illustrating a flow
when the defrosting operation is ended in a refriger-
ation cycle apparatus according to Embodiment 2 of
the present invention.
[Fig. 5] Fig. 5 is a diagram for illustrating a refrigerant
circuit configuration of a related-art refrigeration cy-
cle apparatus.

Description of Embodiments

[0010] Now, refrigeration cycle apparatus according to
Embodiments of the present invention are described with
reference to the drawings.

1 2 
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Embodiment 1

[0011] Fig. 1 is a diagram for illustrating a refrigerant
circuit configuration of a refrigeration cycle apparatus 100
according to Embodiment 1 of the present invention. The
refrigeration cycle apparatus 100 of Embodiment 1 is
used as an air-cooled heat pump chiller configured to
cool and heat water to generate cold water and hot water.
As illustrated in Fig. 1, the refrigeration cycle apparatus
100 includes a refrigerant circuit including a compressor
11, a flow switching device 12, a heat source-side heat
exchanger 13, a fan 14, a first expansion device 15, and
a use-side heat exchanger 17. The refrigeration cycle
apparatus 100 further includes a liquid backflow suppres-
sion circuit 40, which is connected in parallel to the first
expansion device 15, and includes a second expansion
device 18, a high-pressure receiver 16, and an on-off
valve 19. The refrigeration cycle apparatus 100 further
includes a controller 20 (Fig. 2) configured to control the
refrigerant circuit and the liquid backflow suppression cir-
cuit 40.
[0012] The compressor 11 is, for example, a positive
displacement compressor to be driven by a motor (not
shown) that is controlled by an inverter. The flow switch-
ing device 12 is configured to switch the direction in which
the refrigerant flows, and is formed of, for example, a
four-way valve. The flow switching device 12 is config-
ured to switch the flow passage of the refrigerant as in-
dicated by the solid line of Fig. 1 at the time of a cooling
operation, and is configured to switch the flow passage
of the refrigerant as indicated by the broken line of Fig.
1 at the time of a heating operation.
[0013] The heat source-side heat exchanger 13 is an
air heat exchanger configured to exchange heat with out-
door air, and is formed of, for example, a cross-fin fin-
and-tube heat exchanger including heat transfer tubes
and a large number of fins. The heat source-side heat
exchanger 13 functions as a condenser of the refrigerant
at the time of the cooling operation, and functions as an
evaporator of the refrigerant at the time of the heating
operation. The fan 14 is an air-sending device configured
to supply air to the heat source-side heat exchanger 13,
and is formed of, for example, a propeller fan to be driven
by a fan motor (not shown). The fan 14 has a function of
sucking outdoor air and discharging air subjected to heat
exchange with the refrigerant by the heat source-side
heat exchanger 13 to the outside of the room.
[0014] The first expansion device 15 has a function of
decompressing and expanding the refrigerant, and is
formed of, for example, an electronic expansion valve.
The first expansion device 15 is connected in series be-
tween the heat source-side heat exchanger 13 and the
use-side heat exchanger 17. The use-side heat exchang-
er 17 is a water heat exchanger configured to exchange
heat with water on the use side, and is formed of, for
example, a plate heat exchanger. The use-side heat ex-
changer 17 functions as the evaporator of the refrigerant
at the time of the cooling operation, and functions as the

condenser of the refrigerant at the time of the heating
operation.
[0015] The high-pressure receiver 16 has a function of
storing surplus refrigerant, and is connected in series be-
tween the second expansion device 18 and the on-off
valve 19. The second expansion device 18 has a function
of decompressing and expanding the refrigerant, and is
formed of, for example, an electronic expansion valve.
The second expansion device 18 is connected in series
between the heat source-side heat exchanger 13 and
the high-pressure receiver 16. The on-off valve 19 is
formed of, for example, a solenoid valve, and is connect-
ed in series between the high-pressure receiver 16 and
the use-side heat exchanger 17. The second expansion
device 18, the high-pressure receiver 16, and the on-off
valve 19 are connected in series to construct the liquid
backflow suppression circuit 40, and are connected in
parallel to the first expansion device 15.
[0016] Examples of the refrigerant usable in the refrig-
eration cycle apparatus 100 include single-component
refrigerant, a near-azeotropic refrigerant mixture, and a
zeotropic refrigerant mixture. Examples of the near-aze-
otropic refrigerant mixture include R410A and R404A,
which are types of HFC refrigerant. The near-azeotropic
refrigerant mixture has a characteristic similar to that of
the zeotropic refrigerant mixture, and also a characteris-
tic of having a working pressure of about 1.6 times as
large as that of R22. Examples of the zeotropic refrigerant
mixture include R407C, which is a type of hydrofluoro-
carbon (HFC) refrigerant. The zeotropic refrigerant mix-
ture is a mixture of refrigerants having different boiling
points, and thus has such a characteristic that the com-
position ratio differs between the liquid phase refrigerant
and the gas phase refrigerant.
[0017] Further, the refrigeration cycle apparatus 100
includes various sensors. Specifically, the heat source-
side heat exchanger 13 includes a heat exchanger tem-
perature sensor 31 configured to detect the temperature
of the heat source-side heat exchanger 13. The heat ex-
changer temperature sensor 31 is configured to detect
the temperature of the frost adhering to the heat source-
side heat exchanger 13, and is provided to, for example,
the heat transfer tube of the heat source-side heat ex-
changer 13. Further, at an inlet and an outlet of the use-
side heat exchanger 17, an inlet temperature sensor 32
and an outlet temperature sensor 33 each configured to
detect the temperature of the refrigerant are provided.
The controller 20 controls the first expansion device 15
and the second expansion device 18 based on the re-
frigerant temperature detected by the inlet temperature
sensor 32 and the outlet temperature sensor 33. Further,
in a part of the refrigeration cycle apparatus 100 that is
arranged outdoors, an outside air temperature sensor 34
configured to detect the outside air temperature is pro-
vided. Although not shown in Fig. 1, the refrigeration cycle
apparatus 100 may include a sensor configured to detect
a suction pressure of the refrigerant, a sensor configured
to detect a discharge temperature of the refrigerant, sen-
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sors configured to detect the temperature of the refriger-
ant at an inlet and an outlet of the heat source-side heat
exchanger 13, and other sensors.
[0018] Fig. 2 is a diagram for illustrating a control con-
figuration of the refrigeration cycle apparatus 100. The
controller 20 is configured to control each unit of the re-
frigeration cycle apparatus 100, and is formed of, for ex-
ample, a microcomputer or a digital signal processor
(DSP). The controller 20 is configured to control a rotation
frequency of the compressor 11, switching of the flow
switching device 12, an air-sending amount of the fan
14, an opening degree of each of the first expansion de-
vice 15 and the second expansion device 18, and open-
ing or closing of the on-off valve 19 based on the detection
results obtained by the various sensors including the heat
exchanger temperature sensor 31, the inlet temperature
sensor 32, the outlet temperature sensor 33, and the out-
side air temperature sensor 34.
[0019] Next, the operation of the refrigeration cycle ap-
paratus 100 is described. First, the operation at the time
of the cooling operation in the refrigeration cycle appa-
ratus 100 is described. At the time of the cooling opera-
tion, the flow switching device 12 switches the flow pas-
sage of the refrigerant as indicated by the solid line of
Fig. 1. Further, the on-off valve 19 is fixed in an opened
state, and the controller 20 controls the opening degrees
of the first expansion device 15 and the second expan-
sion device 18 based on a degree of superheat. Specif-
ically, the controller 20 determines the opening degrees
of the first expansion device 15 and the second expan-
sion device 18 so that the degree of superheat (suction
superheat degree of the compressor 11) obtained based
on the temperature detected by the inlet temperature
sensor 32 and the outlet temperature sensor 33 reaches
a target value (for example, from 3 degrees C to 5 de-
grees C).
[0020] The high-temperature high-pressure gas refrig-
erant compressed and discharged by the compressor 11
passes through the flow switching device 12 to flow into
the heat source-side heat exchanger 13. The high-tem-
perature high-pressure refrigerant flowing into the heat
source-side heat exchanger 13 rejects heat to, for exam-
ple, outdoor air, and is thus condensed to transition to
high-pressure liquid refrigerant. The high-pressure liquid
refrigerant flowing out from the heat source-side heat ex-
changer 13 flows into the first expansion device 15 to be
expanded and decompressed, to thereby transition to
low-temperature low-pressure two-phase gas-liquid re-
frigerant. The two-phase gas-liquid refrigerant flowing
out from the first expansion device 15 flows into the use-
side heat exchanger 17. Further, at this time, the surplus
refrigerant passes through the second expansion device
18 to be stored in the high-pressure receiver 16. The two-
phase gas-liquid refrigerant flowing into the use-side heat
exchanger 17 exchanges heat with water to be evapo-
rated, to thereby transition to low-temperature low-pres-
sure gas refrigerant. The gas refrigerant flowing out from
the use-side heat exchanger 17 is sucked into the com-

pressor 11 to be compressed again.
[0021] Next, the operation at the time of the heating
operation is described. At the time of the heating opera-
tion, the flow switching device 12 switches the flow pas-
sage of the refrigerant as indicated by the broken line of
Fig. 1. Further, the on-off valve 19 is fixed in an opened
state, and the controller 20 controls the opening degrees
of the first expansion device 15 and the second expan-
sion device 18 based on a degree of subcooling. Specif-
ically, the controller 20 determines the opening degrees
of the first expansion device 15 and the second expan-
sion device 18 so that the degree of subcooling at the
outlet of the use-side heat exchanger 17, which is ob-
tained based on the temperature detected by the inlet
temperature sensor 32 and the outlet temperature sensor
33, reaches a target value (for example, from 3 degrees
C to 5 degrees C).
[0022] The high-temperature high-pressure gas refrig-
erant compressed and discharged by the compressor 11
passes through the flow switching device 12 to flow into
the use-side heat exchanger 17. The high-temperature
high-pressure refrigerant flowing into the use-side heat
exchanger 17 rejects heat to water, and is thus con-
densed to transition to high-pressure liquid refrigerant.
The high-pressure liquid refrigerant flowing out from the
use-side heat exchanger 17 flows into the first expansion
device 15 to be expanded and decompressed, to thereby
transition to low-temperature low-pressure two-phase
gas-liquid refrigerant. The two-phase gas-liquid refriger-
ant flowing out from the first expansion device 15 flows
into the heat source-side heat exchanger 13. Further, at
this time, the surplus refrigerant is stored in the high-
pressure receiver 16. The two-phase gas-liquid refriger-
ant flowing into the heat source-side heat exchanger 13
exchanges heat with outdoor air to be evaporated, to
thereby transition to low-temperature low-pressure gas
refrigerant. The gas refrigerant flowing out from the heat
source-side heat exchanger 13 is sucked into the com-
pressor 11 to be compressed again.
[0023] Further, when frost is generated on the heat
source-side heat exchanger 13 at the time of the above-
mentioned heating operation, the refrigeration cycle ap-
paratus 100 performs the defrosting operation for melting
the frost on the heat source-side heat exchanger 13. Spe-
cifically, when the controller 20 determines that a defrost-
ing operation start condition for the heat source-side heat
exchanger 13 is satisfied during the heating operation,
the controller 20 performs the cooling operation of switch-
ing the flow switching device 12 to cause the heat source-
side heat exchanger 13 to function as the condenser.
Further, at this time, the controller 20 controls the second
expansion device 18 and the on-off valve 19 so as to
suppress occurrence of liquid backflow due to the liquid
refrigerant stored in the high-pressure receiver 16 pass-
ing through the use-side heat exchanger 17 to flow into
the compressor 11.
[0024] Fig. 3 is a flow chart for illustrating the flow of
the defrosting operation in the refrigeration cycle appa-
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ratus 100 according to Embodiment 1. As illustrated in
Fig. 3, first, the controller 20 determines whether or not
the defrosting operation start condition is satisfied during
the heating operation (S1). In this case, the controller 20
determines that frost is generated on the heat source-
side heat exchanger 13 and the defrosting operation start
condition is satisfied when the heat exchanger temper-
ature, which is detected by the heat exchanger temper-
ature sensor 31 provided to the heat source-side heat
exchanger 13, or the outside air temperature, which is
detected by the outside air temperature sensor 34, is
lower than a predetermined temperature (for example, 0
degrees C). Then, when the defrosting operation start
condition is satisfied (S1: YES), the second expansion
device 18 is fully closed (S2), and the on-off valve 19 is
also closed (S3). With this, the pressure in the high-pres-
sure receiver 16 is maintained in a high-pressure state,
and the liquid refrigerant is stored in the high-pressure
receiver 16. Then, under this state, the flow switching
device 12 is switched, and thus the defrosting operation
is started (S4).
[0025] When the defrosting operation is started, the
flow switching device 12 switches the flow passage of
the refrigerant as indicated by the solid line of Fig. 1, and
thus the heat source-side heat exchanger 13 functions
as the condenser similarly to the case of the cooling op-
eration. Then, the opening degree of the first expansion
device 15 is controlled based on the suction superheat
degree (S5). Next, it is determined whether or not the
suction superheat degree of the compressor 11 is larger
than a threshold value B (S6). In this case, the suction
superheat degree of the compressor 11 is obtained as a
difference between the outlet refrigerant temperature of
the use-side heat exchanger 17, which is detected by the
outlet temperature sensor 33, and the inlet refrigerant
temperature of the use-side heat exchanger 17, which is
detected by the inlet temperature sensor 32. Further, the
threshold value B is a value for determining that a suffi-
cient suction superheat degree is obtained for the com-
pressor 11, and is set to, for example, 5 degrees C.
[0026] Then, when the suction superheat degree of the
compressor 11 is larger than the threshold value B (S6:
YES), the second expansion device 18 is opened (S7),
and the on-off valve 19 is also opened (S8). After that,
the opening degrees of the first expansion device 15 and
the second expansion device 18 are controlled based on
the suction superheat degree (S9), and the defrosting
operation is continued. Then, it is determined whether or
not a defrosting operation end condition is satisfied (S10).
When the defrosting operation end condition is not sat-
isfied (S10: NO), the defrosting operation is continued.
In this case, the controller 20 determines that the frost
on the heat source-side heat exchanger 13 is melted and
the defrosting operation end condition is satisfied when
the temperature detected by the heat exchanger temper-
ature sensor 31 provided to the heat source-side heat
exchanger 13 or the temperature detected by the outside
air temperature sensor 34 is higher than a predetermined

temperature (for example, 10 degrees C). On the other
hand, when the defrosting operation end condition is sat-
isfied (S10: YES), the flow switching device 12 is
switched (S11). With this, the defrosting operation is end-
ed, and the heating operation is restarted.
[0027] As described above, in Embodiment 1, the sec-
ond expansion device 18 and the on-off valve 19 are
closed after the defrosting operation start condition is sat-
isfied (S1: YES) and before the defrosting operation (S4)
is started. In this manner, the liquid backflow of the liquid
refrigerant stored in the high-pressure receiver 16 to the
compressor 11 can be suppressed. Further, when the
suction superheat degree of the compressor 11 is equal
to or larger than a threshold value (that is, when a state
in which liquid backflow does not occur is achieved), the
second expansion device 18 and the on-off valve 19 are
opened to be normally controlled. Thus, the defrosting
operation can be performed.
[0028] Fig. 5 is a diagram for illustrating a refrigerant
circuit configuration of a related-art refrigeration cycle ap-
paratus 200. As illustrated in Fig. 5, the related-art refrig-
eration cycle apparatus 200 includes a compressor 1, a
four-way valve 2, an air heat exchanger 3, a fan 4, an
expansion valve 5, a high-pressure receiver 6, and a wa-
ter heat exchanger 7. The expansion valve 5 is connected
in series between the air heat exchanger 3 and the water
heat exchanger 7, and is configured to perform decom-
pression and flow rate control of the refrigerant flowing
through the refrigerant circuit. Further, the high-pressure
receiver 6 is arranged between the expansion valve 5
and the water heat exchanger 7, and is configured to
store surplus refrigerant. In the case of the related-art
refrigeration cycle apparatus 200 illustrated in Fig. 5,
when the refrigerant flow passage is reversed to perform
the defrosting operation, at the time of start of the de-
frosting operation, the liquid refrigerant stored in the high-
pressure receiver 6 passes through the water heat ex-
changer 7 to flow into the compressor 1, to thereby cause
liquid backflow. In contrast, in Embodiment 1, the liquid
backflow suppression circuit 40 is provided as described
above, and the controller 20 controls the second expan-
sion device 18 and the on-off valve 19, to thereby sup-
press the liquid backflow.

Embodiment 2

[0029] Subsequently, Embodiment 2 of the present in-
vention is described. In Embodiment 1, the second ex-
pansion device 18 and the on-off valve 19 are controlled
in order to suppress occurrence of the liquid backflow
when the defrosting operation is started. Note that, the
liquid refrigerant stored in the heat source-side heat ex-
changer 13 may return to the compressor 1 to cause
liquid backflow not only when the defrosting operation is
started, but also when the defrosting operation is ended.
Embodiment 2 differs from Embodiment 1 in that, when
the defrosting operation is ended, the second expansion
device 18 and the on-off valve 19 are controlled to sup-
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press occurrence of the liquid backflow. The refrigerant
circuit configuration and the control configuration of the
refrigeration cycle apparatus 100 of Embodiment 2 are
similar to those of Embodiment 1 illustrated in Fig. 1 and
Fig. 2.
[0030] Fig. 4 is a flow chart for illustrating the flow when
the defrosting operation is ended in the refrigeration cycle
apparatus 100 according to Embodiment 2. As illustrated
in Fig. 4, it is determined whether or not the defrosting
operation end condition is satisfied (S21). When the de-
frosting operation end condition is not satisfied (S21:
NO), the defrosting operation is continued until the de-
frosting operation end condition is satisfied. On the other
hand, when the defrosting operation end condition is sat-
isfied (S21: YES), the on-off valve 19 is closed (S22),
and the second expansion device 18 is fully opened
(S23). With this, the pressure in the high-pressure re-
ceiver 16 is set to a high-pressure state. Then, under this
state, the refrigeration cycle apparatus 100 waits until a
predetermined time period elapses (S24). At this time,
the rotation frequency of the compressor 11 is main-
tained, and thus the liquid refrigerant of the heat source-
side heat exchanger 13 is stored in the high-pressure
receiver 16. Then, after the predetermined time period
has elapsed (S24: YES), the flow switching device 12 is
switched, and thus the defrosting operation is ended
(S25). After that, the on-off valve 19 is opened (S26), and
the heating operation is restarted.
[0031] As described above, in Embodiment 2, the sec-
ond expansion device 18 and the on-off valve 19 are
opened when the condition for ending the defrosting op-
eration is satisfied (S21: YES) and before the defrosting
operation is ended (S25). Thus, the liquid refrigerant
stored in the heat source-side heat exchanger 13 is
stored in the high-pressure receiver 16. With this, when
the defrosting operation is ended, the liquid backflow of
the liquid refrigerant stored in the heat source-side heat
exchanger 13 to the compressor 11 is suppressed.
[0032] Embodiments of the present invention have
been described above, but the present invention is not
limited to the configurations of Embodiments, and various
modifications and combinations may be made thereto
within the scope of the technical idea of the present in-
vention. For example, in Embodiments, description is
made of a case where, as illustrated in Fig. 1, the refrig-
eration cycle apparatus 100 includes one compressor
11, one heat source-side heat exchanger 13, and one
use-side heat exchanger 17, but the number of those
members is not particularly limited. For example, the re-
frigeration cycle apparatus 100 may include two or more
compressors 11, two or more heat source-side heat ex-
changers 13, and two or more use-side heat exchangers
17. Further, in Embodiments, description is made of an
example of a case where the refrigeration cycle appara-
tus 100 is an air-cooled heat pump chiller configured to
cool and heat water to generate cold water and hot water,
but the present invention is not limited thereto. The
present invention may be applied to an air-conditioning

apparatus to be used for cooling and heating indoor air.
[0033] Further, in the embodiments, the suction super-
heat degree and the degree of subcooling are controlled
based on the refrigerant temperature detected by the inlet
temperature sensor 32 and the outlet temperature sensor
33, but the present invention is not limited thereto. The
suction superheat degree and the degree of subcooling
may be controlled based on other temperature sensors
or pressure sensors. Further, a discharge superheat de-
gree and other matters may be controlled in addition to
the suction superheat degree and the degree of subcool-
ing. Further, the defrosting operation start condition and
the defrosting operation end condition are also not limited
to the conditions described in Embodiments, and other
conditions may be used.
[0034] Further, only one of the controls for suppressing
the liquid backflow described in Embodiment 1 and Em-
bodiment 2 may be performed, or both of the controls
may be performed when the defrosting operation is start-
ed and when the defrosting operation is ended. Further,
with the liquid backflow suppression circuit 40 of the
present invention, it is possible to suppress liquid back-
flow that may occur at the time of the next activation under
a state in which the liquid refrigerant is stored in the heat
source-side heat exchanger 13, for example, when the
heating (air heating) operation is ended under low outside
air temperature, other than the time of the defrosting op-
eration. In this case, similarly to the case where the de-
frosting operation is ended in Embodiment 2, the second
expansion device 18 and the on-off valve 19 are opened
before the heating operation is ended so that the liquid
refrigerant stored in the heat source-side heat exchanger
13 is stored in the high-pressure receiver 16. With this,
at the time of the next activation, the liquid backflow of
the liquid refrigerant stored in the heat source-side heat
exchanger 13 to the compressor 11 is suppressed.

Reference Signs List

[0035] 1, 11 compressor2 four-way valve 3 air heat ex-
changer 4, 14 fan 5 expansion valve 6, 16 high-pressure
receiver 7 water heat exchanger 12 flow switching device
13 heat source-side heat exchanger 14 fan 15 first ex-
pansion device 17 use-side heat exchanger 18 second
expansion device 19 on-off valve 20 controller 31 heat
exchanger temperature sensor 32 inlet temperature sen-
sor 33 outlet temperature sensor 34 outside air temper-
ature sensor 40 liquid backflow suppression circuit 100,
200 refrigeration cycle apparatus

Claims

1. A refrigeration cycle apparatus, comprising:

a refrigerant circuit including a compressor, a
flow switching device, a heat source-side heat
exchanger, a first expansion device, and a use-
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side heat exchanger; and
a liquid backflow suppression circuit connected
in parallel to the first expansion device,
the liquid backflow suppression circuit including
a second expansion device, an on-off valve, and
a high-pressure receiver connected between
the second expansion device and the on-off
valve.

2. The refrigeration cycle apparatus of claim 1, further
comprising a controller configured to control the sec-
ond expansion device and the on-off valve,
wherein, when a defrosting operation is started or
when the defrosting operation is ended, the control-
ler controls the second expansion device and the on-
off valve.

3. The refrigeration cycle apparatus of claim 2, wherein,
when a defrosting operation start condition is satis-
fied, the controller closes the second expansion de-
vice and the on-off valve, and then switches the flow
switching device to start the defrosting operation.

4. The refrigeration cycle apparatus of claim 3, wherein,
when a suction superheat degree of the compressor
reaches a value that is larger than a predetermined
value after the defrosting operation is started, the
controller is configured to open the second expan-
sion device and the on-off valve.

5. The refrigeration cycle apparatus of any one of
claims 2 to 4, wherein, when a defrosting operation
end condition is satisfied, the controller is configured
to open the second expansion device and the on-off
valve, and then switch the flow switching device to
end the defrosting operation.
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