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(57)  Anoutdoor unit (101) for a refrigeration appara-
tus having a refrigeration mode and a defrosting mode
includes afirstrefrigeration cycle device (103) configured
to circulate a first refrigerant between the first refrigera-
tion cycle device (103) and an indoor unit (102), a second
refrigeration cycle device (104) configured to circulate a
second refrigerant, and a cascade heat exchanger (11)
configured to exchange heat between the first refrigerant
and the second refrigerant. The first refrigeration cycle
device (103) has a first compressor (1), a second heat
exchanger (2), and a four-way valve (7) configured to
switch a flow path direction of the first refrigerant between
the refrigeration mode and the defrosting mode. The sec-
ond refrigeration cycle device (104) has a second com-
pressor (9), a third expansion valve (5), and a third heat
exchanger (6). The second heat exchanger (2) has an
arrangement configuration to absorb exhaust heat of the
third heat exchanger (6).
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to an outdoor
unit for a refrigeration apparatus and a refrigeration ap-
paratus including the same.

BACKGROUND ART

[0002] Arefrigeration apparatus has a defrosting mode
for melting frost on an air conditioner. A known example
of the defrosting method is a reverse hot gas defrosting
method of changing a refrigerant circulation direction so
as to blow a high-temperature gas from a compressor to
an air conditioner, normally serving as an evaporator, by
a four-way valve.

[0003] Japanese Patent No. 5595245 (PTL 1) disclos-
es a refrigeration apparatus that performs defrosting by
the reverse hot gas defrosting method in a low-temper-
ature-side cycle of two-stage cycle.

[0004] In the low-temperature-side cycle described in
PTL 1, a low-temperature-side compressor, a low-tem-
perature-side four-way valve, a low-temperature-side in-
termediate cooler, a second low-temperature-side throt-
tle device, a low-temperature-side condenser, a first low-
temperature-side throttle device, and a low-temperature-
side evaporator are connected in series by a pipe to con-
stitute a refrigerant circulation circuit. During a defrosting
operation, the low-temperature-side evaporator and the
low-temperature-side condenser function as a condens-
er, and the low-temperature-side intermediate cooler
functions as an evaporator.

CITATION LIST
PATENT LITERATURE

[0005] PTL 1: Japanese Patent No. 5595245

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0006] In reverse defrosting of the indoor unit of the
refrigeration apparatus, the low-temperature-side heat
exchanger needs to capture heat from the outside air. At
alow outside air temperature (e.g., at an outside air tem-
perature of not higher than 0°C), however, the low-tem-
perature-side heat exchanger fails to capture a sufficient
amount of heat from the outside air. In this case, the
defrosting effect cannot be achieved sufficiently.

[0007] The presentdisclosure has been made to solve
the above problem. An object of the present disclosure
is to provide an outdoor unit for a refrigeration apparatus
which is capable of achieving a defrosting effect even at
a low outside air temperature and a refrigeration appa-
ratus including the outdoor unit.
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SOLUTION TO PROBLEM

[0008] The present disclosure relates to an outdoor
unit for a refrigeration apparatus having a refrigeration
mode and a defrosting mode. The outdoor unit includes:
a first refrigeration cycle device configured to circulate a
firstrefrigerant between the first refrigeration cycle device
and an indoor unit in which a first expansion valve and a
first heat exchanger are connected in series; a second
refrigeration cycle device configured to circulate a sec-
ond refrigerant; and a cascade heat exchanger config-
ured to exchange heat between the first refrigerant and
the second refrigerant. The firstrefrigeration cycle device
has a first compressor, a second heat exchanger, and a
four-way valve configured to interchange a connection
destination of a discharging port of the first compressor
and a connection destination of a suction port of the first
compressor so that in the refrigeration mode, the first
refrigerant flows in a positive direction in which the first
refrigerant flows toward the first expansion valve through
the first compressor and the second heat exchanger, and
in the defrosting mode, the first refrigerant flows in a re-
verse direction in which the first refrigerant flows from
the first compressor to the first heat exchanger and re-
turns fromthe firstexpansion valve to the firstcompressor
through the second heat exchanger. The second refrig-
eration cycle device has a second compressor, a third
expansion valve, and a third heat exchanger. The second
refrigeration cycle device is configured to circulate the
second refrigerant in order of the second compressor,
the third heat exchanger, the third expansion valve, and
the cascade heat exchanger. The second heat exchang-
er has an arrangement configuration to absorb exhaust
heat of the third heat exchanger.

ADVANTAGEOUS EFFECTS OF INVENTION

[0009] According tothe presentdisclosure, the second
heat exchanger has the arrangement configuration to ab-
sorb the exhaust heat of the third heat exchanger. Such
an arrangement configuration can guarantee the function
of the second heat exchanger as an evaporator in the
defrosting mode, thus achieving the defrosting effect
even at a low outside air temperature.

BRIEF DESCRIPTION OF DRAWINGS
[0010]

Fig. 1 shows a configuration of a refrigeration appa-
ratus.

Fig. 2 shows a configuration of a controller that con-
trols the refrigeration apparatus.

Fig. 3 shows a refrigerant flow in a defrosting mode
of the refrigeration apparatus.

Fig. 4 shows a configuration of an integrated heat
exchanger used in the refrigeration apparatus.

Fig. 5 shows a configuration of pipes of the integrated
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heat exchanger used in the refrigeration apparatus.
Fig. 6 is a flowchart for illustrating control performed
by the controller.

Fig. 7 shows Variation 1 of the integrated heat ex-
changer.

Fig. 8 shows Variation 2 of the integrated heat ex-
changer.

DESCRIPTION OF EMBODIMENTS

[0011] Embodiments of the present disclosure will now
be described in detail with reference to the drawings. The
same or corresponding parts in the drawings are desig-
nated by the same references, and description thereof
will not be repeated.

[0012] Fig. 1 shows a configuration of a refrigeration
apparatus 100 according to the presentembodiment. Re-
frigeration apparatus 100 includes an outdoor unit 101,
an indoor unit 102, and pipes 27, 31 connecting outdoor
unit 101 to indoor unit 102.

[0013] Outdoor unit 101 includes a first refrigeration
cycle device 103 on a low temperature side (low stage
side) and a second refrigeration cycle device 104 on a
high temperature side (high stage side). First refrigera-
tion cycle device 103 and second refrigeration cycle de-
vice 104 constitute a two-stage refrigeration cycle device.
In first refrigeration cycle device 103, a first refrigerant
circulates. In second refrigeration cycle device 104, a
second refrigerant circulates. The first refrigerant is, for
example, CO,. The second refrigerant is, for example,
CO, or propane. The first refrigerant on the first refriger-
ation cycle device 103 side and the second refrigerant
on the second refrigeration cycle device 104 side ex-
change heat by a cascade heat exchanger 11. Cascade
heat exchanger 11 may be a heat exchanger included in
first refrigeration cycle device 103 or a heat exchanger
included in second refrigeration cycle device 104.
[0014] Indoor unit 102 includes a first expansion valve
3 and a first heat exchanger 4. A pipe 28 extending from
first expansion valve 3 is connected to a pipe 27 extend-
ing toward outdoor unit 101. First expansion valve 3 and
first heat exchanger 4 are connected in series by a pipe
29. First expansion valve 3 may be, for example, a ther-
mal expansion valve controlled based on a temperature
of a refrigerant outlet of first heat exchanger 4. A pipe 30
extending from first heat exchanger 4 is connected to a
pipe 31 extending toward outdoor unit 101.

[0015] First refrigeration cycle device 103 includes a
first compressor 1, a second heat exchanger 2, a four-
way valve 7, arefrigerantamount adjustment mechanism
10, and a controller 50. Refrigerant amount adjustment
mechanism 10 includes a liquid receiver 8, refrigerant
exhaust pipes 34, 35, and a flow regulating valve 45. First
compressor 1 and second heatexchanger 2 are connect-
ed so that the first refrigerant circulates between indoor
unit 102, and first compressor 1 and second heat ex-
changer 2.

[0016] The discharge side of first compressor 1 and
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four-way valve 7 are connected by a pipe 21. The suction
side of first compressor 1 and four-way valve 7 are con-
nected by a pipe 33. A pipe 32 extending from four-way
valve 7 is connected to a pipe 31 extending toward indoor
unit 102. Second heat exchanger 2 and four-way valve
7 are connected by a pipe 22. A check valve 41 is pro-
vided between second heat exchanger 2 and cascade
heat exchanger 11. Second heat exchanger 2 and check
valve 41 are connected by a pipe 23. Cascade heat ex-
changer 11 and liquid receiver 8 are connected by a pipe
24,

[0017] Second refrigeration cycle device 104 includes
a second compressor 9, a third heat exchanger 6, and a
third expansion valve 5. Second refrigeration cycle de-
vice 104 is configured so that the second refrigerant cir-
culates in order of second compressor 9, third heat ex-
changer 6, third expansion valve 5, and cascade heat
exchanger 11. Second compressor 9 and third heat ex-
changer 6 are connected by a pipe 47. Third heat ex-
changer 6 and third expansion valve 5 are connected by
a pipe 48. Third expansion valve 5 and cascade heat
exchanger 11 are connected by a pipe 49. Cascade heat
exchanger 11 and second compressor 9 are connected
by a pipe 53.

[0018] Cascade heat exchanger 11 exchanges heat
between the first refrigerant and the second refrigerant
that are discharged from second heat exchanger 2 and
flow into liquid receiver 8. Third heat exchanger 6 func-
tions as a condenser and dissipates heat. Since the re-
frigerant that flows into liquid receiver 8 is cooled in cas-
cade heat exchanger 11, a rise in the pressure in liquid
receiver 8 can be suppressed.

[0019] Fig. 2 shows a configuration of controller 50 that
controls the refrigeration apparatus. Referring to Fig. 2,
controller 50 includes a processor 51, a memory 52, a
communication interface (not shown), and the like. Proc-
essor 51 controls an operation frequency of first com-
pressor 1, the connection of four-way valve 7, and the
like according to data stored in memory 52 and informa-
tion obtained via the communication interface.

[0020] Memory 52 is composed of, for example, a read
only memory (ROM), a random access memory (RAM),
and a flash memory. In the flash memory, an operating
system, an application program, and various data are
stored. Controller 50 shown in Fig. 1 is implemented as
processor 51 executes the operating system and the ap-
plication program stored in memory 52. In the execution
of the application program, the various data stored in
memory 52 are referred to.

[0021] Refrigeration apparatus 100 has a refrigeration
mode and a defrosting mode as its operation mode. In
the refrigeration mode, the refrigerant flows in the direc-
tion indicated by the arrow in Fig. 1. Fig. 3 shows a re-
frigerant flow in the defrosting mode of refrigeration ap-
paratus 100.

[0022] Four-way valve 7 switches the connection des-
tination of the discharging port of first compressor 1 and
the connection destination of the suction port of first com-
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pressor 1 between the refrigeration mode and the de-
frosting mode. In the refrigeration mode shown in Fig. 1,
four-way valve 7 connects first compressor 1 so that the
first refrigerant flows in the positive direction in which the
first refrigerant flows toward first expansion valve 3
through first compressor 1 and second heat exchanger
2. Second refrigeration cycle device 104 continuously
operates when the operation mode is both the refrigera-
tion mode and the defrosting mode.

[0023] In the defrosting mode shown in Fig. 3, four-
way valve 7 connects first compressor 1 so that the first
refrigerant flows in the reverse direction in which the first
refrigerant flows from first compressor 1 to first heat ex-
changer 4 and returns from first expansion valve 3 to first
compressor 1 through second heat exchanger 2. In the
defrosting mode, first heat exchanger 4 on the indoor unit
102 side functions as a condenser. Thus, first heat ex-
changer 4 is defrosted. In the defrosting mode, also, sec-
ond heat exchanger 2 on the outdoor unit 101 side func-
tions as an evaporator and provides heat to the second
refrigerant flowing to the suction side of first compressor
1.

[0024] In the defrosting mode, second heat exchanger
2 needs to capture heat from the outside air. At a low
outside air temperature (e.g., not higher than 0°C), how-
ever, second heat exchanger 2 itself may be frosted.
Even when second heat exchanger 2 is not frosted, at a
low outside air temperature, second heat exchanger 2
may fail to obtain a sufficient amount of heat from the
outside air. In the present disclosure, thus, second heat
exchanger 2 has an arrangement configuration to absorb
exhaust heat of third heat exchanger 6. Specifically, sec-
ond heat exchanger 2 is provided in the vicinity of third
heat exchanger 6 of second refrigeration cycle device
104. Since second heat exchanger 2 is provided in the
vicinity of third heat exchanger 6, the exhaust heat of
third heat exchanger 6 can be absorbed by second heat
exchanger 2 that functions as an evaporator (heat cap-
ture device) in the defrosting mode. Even at a low outside
air temperature, thus, second heat exchanger 2 can ef-
fectively function as an evaporator. For example, in the
presentembodiment, second heat exchanger 2 and third
heat exchanger 6 constitute an integrated heat exchang-
er 260.

[0025] Refrigerant amount adjustment mechanism 10
is configured to adjust a circulation amount of the first
refrigerant in both the refrigeration mode and the defrost-
ing mode. Liquid receiver 8 is arranged between second
heatexchanger 2 and first expansion valve 3. Refrigerant
exhaust pipes 34, 35 connect the outlet of liquid receiver
8to the suction port of first compressor 1. Flow regulating
valve 45 regulates a flow rate of the first refrigerant that
circulates through refrigerant exhaust pipes 34, 35. In
the present disclosure, at least refrigerant amount ad-
justment mechanism 10 is not an indispensable compo-
nent.

[0026] Outdoor unit 101 further includes bypass flow
paths 36, 37 that flow the first refrigerant from first ex-
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pansion valve 3 toward second heat exchanger 2 without
through liquid receiver 8 in the defrosting mode shown
in Fig. 3.

[0027] Outdoor unit 101 further includes a second ex-
pansion valve 46 provided in bypass flow paths 36, 37,
and a check valve 43 that is provided in bypass flow path
37 and restricts the refrigerant circulation direction to the
direction in which the refrigerant flows from second ex-
pansion valve 46 toward second heat exchanger 2. Sec-
ond expansion valve 46 is an expansion valve for de-
frosting which functions in the defrosting mode. Control-
ler 50 controls second expansion valve 46 to be closed
in the refrigeration mode. On the other hand, controller
50 opens first expansion valve 3 on the indoor unit 102
side in the defrosting mode.

[0028] When four-way valve 7 is switched to the state
shown in Fig. 3, the refrigerant circulates in the direction
indicated by the arrow in Fig. 3 because of check valves
41 to 43. When the refrigeration mode is switched to the
defrosting mode, a sufficient amount of refrigerant is
stored in liquid receiver 8 of refrigerant amount adjust-
ment mechanism 10. In the defrosting mode, an amount
of refrigerant circulating is added as flow regulating valve
45 is opened. Thus, it suffices that flow regulating valve
45 is closed when the amount of refrigerant reaches an
appropriate amount in order to set the amount of refrig-
erant circulating in the defrosting mode to an appropriate
amount. Since check valve 42 is provided between pipe
25 and pipe 26 after refrigerant exhaust pipe 34 branches
off, the refrigerant from first expansion valve 3 does not
flow backward to the liquid receiver 8 side even when
flow regulating valve 45 is opened in the defrosting mode.
[0029] Also after the operation mode is switched from
the refrigeration mode to the defrosting mode, second
refrigeration cycle device 104 continuously operates.
The first refrigerant flowing from second expansion valve
46 to pipe 23 is divided into a flow in the second heat
exchanger 2 direction and a flow in the cascade heat
exchanger 11 direction. The first refrigerant flowing in the
cascade heat exchanger 11 direction is cooled by cas-
cade heat exchanger 11, and a part of the first refrigerant
is stored in liquid receiver 8. Controller 50 controls flow
regulating valve 45 to regulate a flow rate of the first re-
frigerant.

[0030] Fig. 4 shows configurations of second heat ex-
changer 2 and third heat exchanger 6 used in the refrig-
eration apparatus. Fig. 5 shows configurations of pipes
of second heat exchanger 2 and third heat exchanger 6
used in the refrigeration apparatus.

[0031] Referring to Fig. 4, second heat exchanger 2
and third heat exchanger 6 constitute integrated heat ex-
changer 260. In integrated heat exchanger 260, second
heat exchanger 2 of first refrigeration cycle device 103
is arranged above third heat exchanger 6 of second re-
frigeration cycle device 104. Integrated heat exchanger
260 includes a plurality of fins 80. On the side of fins 80
which faces away from the viewer in the figure, a fan 70
used in common by second heat exchanger 2 and third
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heat exchanger 6 is provided. Rotation of fan 70 gener-
ates an air flow from fins 80 to the side facing away from
the viewer in the figure. Referring to Fig. 5, pipe 38 of
second heat exchanger 2 and pipe 39 of third heat ex-
changer 6 are firmly fixed to fins 80 while meandering.
[0032] Sinceintegrated heat exchanger260 has a con-
figuration in which second heat exchanger 2 is arranged
above third heat exchanger 6, second heat exchanger 2
can easily capture the warmth of the air that is discharged
from third heat exchanger 6 and rises. Further, since fins
80 are used in common by second heat exchanger 2 and
third heat exchanger 6, the exhaust heat of third heat
exchanger 6 can be transferred to second heat exchang-
er 2 quickly and efficiently. Even at a low outside air tem-
perature, thus, the function of second heat exchanger 2
as an evaporator in the defrosting mode can be guaran-
teed, achieving the defrosting effect.

[0033] Although fins 80 are common to second heat
exchanger 2 and third heat exchanger 6 in integrated
heat exchanger 260, instead, fins may be provided sep-
arately for second heat exchanger 2 and third heat ex-
changer 6. In such a case, the heat transfer action owing
to common fins cannot be achieved. However, with the
configuration in which second heat exchanger 2 is ar-
ranged above third heat exchanger 6, second heat ex-
changer 2 can easily capture the warmth of the air that
is discharged from third heat exchanger 6 and rises. Even
at a low outside air temperature, thus, the function of
second heatexchanger 2 as an evaporator in the defrost-
ing mode can be guaranteed, achieving the defrosting
effect.

[0034] Fig. 6 is a flowchart for illustrating control per-
formed by a controller. The process of this flowchart is
repeatedly performed every time a certain period of time
elapses or a predetermined condition is satisfied during
the operation of the refrigeration apparatus. Forexample,
when defrosting is performed for each certain period of
time, controller 50 performs the process of the flowchart
of Fig. 6 after a lapse of a certain period of time from the
last defrosting of first heat exchanger 4. The determina-
tion to shift to the defrosting mode may be made based
on the detection of the refrigerant temperature or how
frost adheres to first heat exchanger 4.

[0035] Referring to Fig. 6, when a condition for switch-
ing to the defrosting mode is satisfied, at step S1, con-
troller 50 switches four-way valve 7 from the state of Fig.
1 to the state of Fig. 3.

[0036] At step S2, controller 50 then monitors outputs
of temperature sensor 61 and pressure sensor 62 and
determines whether a subcool (SC) of the first refrigerant
in bypass flow path 36 before second expansion valve
46 is lower than a determination value.

[0037] Whenthe SCisless than the determination val-
ue (YES at S2), controller 50 opens flow regulating valve
45 to add an amount of refrigerant circulating. On the
other hand, when the SC is not less than the determina-
tion value (NO at S2), an amount of refrigerant circulating
is sufficient, and accordingly, controller 50 closes flow
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regulating valve 45.

[0038] Processing of step S2 to processing of step S4
are repeated until completion of defrosting is determined
atstep S5. As aresult,an amount ofrefrigerant circulating
in the defrosting mode is adjusted to an appropriate
amount.

[0039] When completion of defrosting is determined
(YES at S5), at step S6, controller 50 returns four-way
valve 7 to the state in the refrigeration mode of Fig. 1.
[0040] Refrigeration apparatus 100 can appropriately
maintain a circulation amount of refrigerant during de-
frosting, and accordingly, can avoid a decrease in de-
frosting ability and an excessive rise in high pressure due
to lack of refrigerant. Thus, frost can be melted reliably
in a short period of time, and a design pressure can be
reduced.

[0041] Inthe case of the two-stage cycle including first
refrigeration cycle device 103 on the low temperature
side and second refrigeration cycle device 104 on the
high temperature side, the design pressure of first refrig-
eration cycle device 103 on the low temperature side is
set to be low. Thus, adjusting a circulation amount of
refrigerant in the defrosting mode by refrigerant amount
adjustment mechanism 10 is effective at reducing a pres-
sure of first refrigeration cycle device 103 on the low tem-
perature side, and is effective when carbonic acid gas or
the like is used as the second refrigerant.

(Variation 1)

[0042] Fig. 7 shows Variation 1 of the integrated heat
exchanger. Referring to Fig. 7, an integrated heat ex-
changer 261 has a configuration in which second heat
exchanger 2 and third heat exchanger 6 are arranged
horizontally side by side. Similarly to integrated heat ex-
changer 260, integrated heat exchanger 261 includes
fins 80 that are common to second heat exchanger 2 and
third heat exchanger 6. Integrated heat exchanger 261
has fan 70 on one of the second heat exchanger 2 side
and the third heat exchanger 6 side, which is closer to
second heat exchanger 2.

[0043] Rotation of fan 70 generates an air flow in the
direction from third heat exchanger 6 to second heat ex-
changer 2. Second heat exchanger 2 is located on the
leeward side of an air flow with respect to third heat ex-
changer 6, and accordingly, can easily capture the heat
discharged from third heat exchanger 6. Further, fins 80
are used in common by second heat exchanger 2 and
third heat exchanger 6, and accordingly, the exhaust heat
of third heat exchanger 6 can be transferred to second
heat exchanger 2 quickly and efficiently. Second heat
exchanger 2 can thus capture heat quickly and efficiently
in the defrosting mode.

[0044] Inintegrated heat exchanger 261, the arrange-
ment of second heat exchanger 2 and third heat exchang-
er 6 may be reversed. Although second heat exchanger
2 is positioned on the windward side of an air flow with
respect to third heat exchanger 6, second heat exchang-
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er 2 can absorb the exhaust heat of third heat exchanger
6 via fins 80 because fins 80 are common to second heat
exchanger 2 and third heat exchanger 6.

(Variation 2)

[0045] Fig. 8 shows Variation 2 of the integrated heat
exchanger. Referring to Fig. 8, an integrated heat ex-
changer 262 differs from integrated heat exchanger 261
shown in Fig. 7 in that fins are not common to second
heat exchanger 2 and third heat exchanger 6. In integrat-
ed heat exchanger 262, second heat exchanger 2 and
third heat exchanger 6 are arranged horizontally, and
second heat exchanger 2 and third heat exchanger 6 are
connected by a coupling member 91.

[0046] In integrated heat exchanger 262, rotation of
fan 70 generates an air flow in the direction from third
heat exchanger 6 toward second heat exchanger 2. Con-
trary to integrated heat exchanger 261, integrated heat
exchanger 262 cannot achieve the heat transfer action
owing to common fins. However, second heat exchanger
2islocated onthe leeward side of the air flow with respect
to third heat exchanger 6, and accordingly, can easily
capture the heat discharged from third heat exchanger
6. Even at a low outside air temperature, thus, the func-
tion of second heat exchanger 2 as an evaporator in the
defrosting mode can be guaranteed, achieving the de-
frosting effect.

(Summary)

[0047] The present embodiment will be summarized
as follows.

[0048] The present disclosure relates to an outdoor
unit (101) for a refrigeration apparatus (100) having a
refrigeration mode and a defrosting mode. The outdoor
unit (101) includes: a first refrigeration cycle device (103)
configured to circulate a first refrigerant between the first
refrigeration cycle device (103) and an indoor unit (102)
in which a first expansion valve (3) and a first heat ex-
changer (4) are connected in series; a second refrigera-
tion cycle device (104) configured to circulate a second
refrigerant; and a cascade heat exchanger (11) config-
ured to exchange heat between the first refrigerant and
the second refrigerant. The first refrigeration cycle device
(103) has afirst compressor (1), a second heat exchang-
er(2), and a four-way valve (7) configured to interchange
a connection destination of a discharging port of the first
compressor (1) and a connection destination of a suction
port of the first compressor (1) so that in the refrigeration
mode, the first refrigerant flows in a positive direction in
which the first refrigerant flows toward the first expansion
valve (3) through the first compressor (1) and the second
heat exchanger (2), and in the defrosting mode, the first
refrigerant flows in a reverse direction in which the first
refrigerant flows from the first compressor (1) to the first
heat exchanger (4) and returns from the first expansion
valve (3) to the first compressor (1) through the second
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heat exchanger (2). The second refrigeration cycle de-
vice has a second compressor (9), a third expansion
valve (5), and a third heat exchanger (6). The second
refrigeration cycle device is configured to circulate the
second refrigerant in order of the second compressor (9),
the third heat exchanger (6), the third expansion valve
(5), and the cascade heat exchanger (11). The second
heat exchanger (2) has an arrangement configuration to
absorb exhaust heat of the third heat exchanger (6) (see
Figs. 4, 5,7, 8).

[0049] Preferably, the arrangement configuration is a
configuration in which a pipe (38) through which the first
refrigerant flows in the second heat exchanger (2) and a
pipe (39) through which the second refrigerant flows in
the third heat exchanger (6) are coupled to each other
by a plurality of common fins (80) (see Figs. 5, 7).
[0050] Preferably, the arrangement configuration is a
configuration in which the second heat exchanger (2) is
arranged above the third heat exchanger (6) (see Fig. 4).
[0051] The outdoor unit (101) further includes a fan
(70) configured to blow air to the second heat exchanger
(2) and the third heat exchanger (6). The arrangement
configuration is a configuration in which the second heat
exchanger (2) is arranged on a leeward side of an air
flow generated by the fan (70) with respect to the third
heat exchanger (6) (see Figs. 7, 8).

[0052] The outdoor unit (101) further includes a refrig-
erant amount adjustment mechanism (10) configured to
adjust a circulation amount of the first refrigerant in the
defrosting mode.

[0053] Preferably, the refrigerant amount adjustment
mechanism (10) has a liquid receiver (8) arranged be-
tween the second heat exchanger (2) and the first ex-
pansion valve (3), arefrigerant exhaust pipe (34, 35) con-
necting an outlet of the liquid receiver (8) to a suction
portofthefirstcompressor (1), and a flow regulating valve
(45) configured to regulate a flow rate of the first refrig-
erant that circulates through the refrigerant exhaust pipe
(34, 35). The outdoor unit (101) further includes a bypass
flow path (36, 37) configured to flow the first refrigerant
from the first expansion valve (3) toward the second heat
exchanger (2) without through the liquid receiver (8) in
the defrosting mode.

[0054] The outdoorunit(101)furtherincludes asecond
expansion valve (46) provided in the bypass flow path
(36, 37), and a check valve (43) provided in the bypass
flow path (36, 37) and configured to restrict a refrigerant
circulation direction to a direction in which refrigerant
flows from the second expansion valve (46) toward the
second heat exchanger (2).

[0055] Itisto be understood thatthe embodiments dis-
closed herein are presented for the purpose of illustration
and non-restrictive in every respect. Itis therefore intend-
ed that the scope of the present disclosure is defined by
claims, not only by the embodiments described above,
and encompasses all modifications and variations equiv-
alent in meaning and scope to the claims.



11 EP 4 184 080 A1 12

REFERENCE SIGNS LIST

[0056] 1 first compressor; 2 second heat exchanger; 3
first expansion valve; 4 first heat exchanger; 5 third ex-
pansion valve; 6 third heat exchanger; 9 second com-
pressor; 7 four-way valve; 8 liquid receiver; 10 refrigerant
amount adjustment mechanism; 11 cascade heat ex-
changer; 21 to 33, 38, 39, 47 to 49 pipe; 34, 35 refrigerant
exhaust pipe; 36, 37 bypass flow path; 41 to 43 check
valve; 45 flow regulating valve; 46 second expansion
valve; 50 controller; 51 processor; 52 memory; 61 tem-
perature sensor; 62 pressure sensor; 70, 70a, 70b fan;
80, 80a, 80b fin; 100 refrigeration apparatus; 101 outdoor
unit; 102 indoor unit; 103 first refrigeration cycle device;
104 second refrigeration cycle device; 260 to 262 inte-
grated heat exchanger.

Claims

1. An outdoor unit for a refrigeration apparatus having
a refrigeration mode and a defrosting mode, the out-
door unit comprising:

a first refrigeration cycle device configured to
circulate a first refrigerant between the first re-
frigeration cycle device and an indoor unit in
which a first expansion valve and a first heat
exchanger are connected in series;

a second refrigeration cycle device configured
to circulate a second refrigerant; and

a cascade heat exchanger configured to ex-
change heat between the first refrigerant and
the second refrigerant,

the first refrigeration cycle device having

a first compressor,

a second heat exchanger, and

a four-way valve configured to interchange
a connection destination of a discharging
port of the first compressor and a connec-
tion destination of a suction port of the first
compressor so that

in the refrigeration mode, the first refrig-
erant flows in a positive direction in
which the first refrigerant flows toward
the first expansion valve through the
first compressor and the second heat
exchanger, and

in the defrosting mode, the first refrig-
erant flows in a reverse direction in
which the first refrigerant flows from the
first compressor to the first heat ex-
changer and returns from the first ex-
pansion valve to the first compressor
through the second heat exchanger,
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the second refrigeration cycle device having

a second compressor,
a third expansion valve, and
a third heat exchanger, wherein

the second refrigeration cycle device is config-
ured to circulate the second refrigerant in order
of the second compressor, the third heat ex-
changer, the third expansion valve, and the cas-
cade heat exchanger, and

the second heat exchanger has an arrangement
configuration to absorb exhaust heat of the third
heat exchanger.

The outdoor unit according to claim 1, wherein the
arrangement configuration is a configuration in
which a pipe through which the first refrigerant flows
in the second heat exchanger and a pipe through
which the second refrigerant flows in the third heat
exchanger are coupled to each other by a plurality
of common fins.

The outdoor unit according to claim 1 or 2, wherein
the arrangement configuration is a configuration in
which the second heat exchanger is arranged above
the third heat exchanger.

The outdoor unit according to claim 1 or 2, further
comprising a fan configured to blow air to the second
heat exchanger and the third heat exchanger,

wherein the arrangement configuration is a configu-
ration in which the second heat exchanger is ar-
ranged on a leeward side of an air flow generated
by the fan with respect to the third heat exchanger.

The outdoor unit according to any one of claims 1 to
4, further comprising a refrigerant amount adjust-
ment mechanism configured to adjust a circulation
amount of the first refrigerantin the defrosting mode.

The outdoor unit according to claim 5, wherein

the refrigerant amount adjustment mechanism
has

a liquid receiver arranged between the sec-
ond heat exchanger and the first expansion
valve,

a refrigerant exhaust pipe connecting an
outlet of the liquid receiver to a suction port
of the first compressor, and

a flow regulating valve configured to regu-
late a flow rate of the first refrigerant that
circulates through the refrigerant exhaust
pipe, and

the outdoor unit further comprises a bypass flow
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path configured to flow the first refrigerant from
the first expansion valve toward the second heat
exchanger without through the liquid receiver in

the defrosting mode.

7. The outdoor unit according to claim 6, further com-
prising:
a second expansion valve provided in the by-
pass flow path, and 10
a check valve provided in the bypass flow path
and configured to restrict a refrigerant circulation
direction to a direction in which refrigerant flows
from the second expansion valve toward the
second heat exchanger. 15
8. Arrefrigeration apparatus comprising:
the outdoor unit according to any one of claims

1to 7; and 20
the indoor unit.
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FIG.6
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