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(54) OUTDOOR UNIT

(57)  This outdoor unit comprises a plurality of recei-
vers for storing a liquid refrigerant portion of a refrigerant,
a supply pipe which is connected to one of the plurality of
receivers to supply the refrigerant to said one receiver, a
communicating pipe providing communication between
said one receiver and the remaining receivers, and a

discharge pipe for discharging the liquid refrigerant from
the receivers, wherein the discharge pipe includes a
merging portion for causing the liquid refrigerant dis-
charged from each receiver to merge, and a plurality of
discharge-side connecting pipes connecting the merging
portion and each receiver.
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Description

Technical Field

[0001] The present disclosure relates to an outdoor
unit.
[0002] Priority is claimed on Japanese Patent Applica-

tion No. 2022-111116, filed July 11, 2022, the content of
which is incorporated herein by reference.

Background Art

[0003] PTL 1 discloses arefrigerating cycle including a
plurality of tanks or the like that function as receivers of a
refrigerant. Each of the receivers is connected in series in
order from an upstream side of the refrigerant.

Citation List
Patent Literature

[0004] [PTL 1] Japanese Unexamined Patent Applica-
tion Publication No. 2020-204454

Summary of Invention
Technical Problem

[0005] In a case where a high-pressure refrigerant
such as CO, refrigerant is used, for example, a med-
ium-pressure receiver in which a medium-pressure re-
frigerant is supplied from a condenser to an evaporator is
required to be designed to sufficiently withstand pres-
sure. In order to increase a size of such a receiver, there
may be a case where there are strict design constraints
from a viewpoint of manufacturing cost, handling, and the
like.

[0006] The present disclosure is made to solve the
above-described problems, and an object of the present
disclosure is to provide an outdoor unit where design
constraints can be reduced.

Solution to Problem

[0007] In order to solve the above problems, an out-
door unit according to the present disclosure includes a
plurality of receivers that store a liquid refrigerant of a
refrigerant, a supply pipe that is connected to one recei-
ver of the plurality of receivers and supplies the refriger-
ant to the one receiver, a communicating pipe through
which the one receiver and the remaining receivers com-
municate with each other, and a discharge pipe that
discharges the liquid refrigerant from each of the recei-
vers, in which the discharge pipe includes a merging
portion in which the liquid refrigerant discharged from
each of the receivers merges, and a plurality of dis-
charge-side connecting pipes that connect the merging
portion and each of the receivers.
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[0008] An outdoor unit according to the present dis-
closure includes a plurality of receivers that store a liquid
refrigerant of a refrigerant, a supply pipe that supplies the
refrigerant to each of the receivers, and a discharge pipe
that discharges the liquid refrigerant from each of the
receivers, in which the supply pipe includes a distribution
portion that distributes the refrigerant to each of the
receivers, and a plurality of supply-side connecting pipes
that connect the distribution portion and each of the
receivers, and the discharge pipe includes a merging
portion in which the liquid refrigerant discharged from
each of the receivers merges, and a plurality of dis-
charge-side connecting pipes that connect the merging
portion and each of the receivers.

Advantageous Effects of Invention

[0009] According to the outdoor unit of the present
disclosure, it is possible to reduce design constraints.

Brief Description of Drawings
[0010]

Fig. 1 is a diagram showing a refrigerant circuit
according to a first embodiment of the present dis-
closure.

Fig. 2 is a diagram showing a medium-pressure
circuit according to the first embodiment of the pre-
sent disclosure.

Fig. 3 is a diagram showing a medium-pressure
circuit according to a modification example of the
first embodiment of the present disclosure.

Fig. 4 is a diagram showing a medium-pressure
circuit according to a second embodiment of the
present disclosure.

Fig. 5 is a diagram showing a medium-pressure
circuit according to a first modification example of
the second embodiment of the present disclosure.

Fig. 6 is a diagram showing a medium-pressure
circuit according to a second modification example
of the second embodiment of the present disclosure.
Fig. 7 is a diagram showing a medium-pressure
circuitaccording to a third embodiment of the present
disclosure.

Fig. 8 is a diagram showing a medium-pressure
circuit according to a fourth embodiment of the pre-
sent disclosure.

Description of Embodiments

<First Embodiment>

(Refrigerating Apparatus)

[0011] Hereinafter, a refrigerating apparatus 100 in-

cluding an outdoor unit 1 according to a first embodiment
of the present disclosure will be described with reference
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to Figs. 1 and 2. The refrigerating apparatus 100 is used
in, for example, a cold storage.

[0012] As shown in Fig. 1, the refrigerating apparatus
100 includes the outdoor unit 1 and an indoor unit 2.
[0013] Theoutdoorunit1isacondensingunitincluding
afirstunit 3 and a second unit4. The first unit 3 includes a
compression portion 10, an intermediate heat exchanger
13, a medium-pressure circuit 20, a gas injection circuit
30, an accumulator 40, and a control device 6. The
second unit 4 includes a condenser 5. The indoor unit
2 includes an evaporator 7 that functions as a heat
exchanger on a use side.

[0014] The refrigerant circuit according to the present
embodiment includes the compression portion 10, the
intermediate heat exchanger 13, the medium-pressure
circuit 20, the accumulator 40, the condenser 5, and the
evaporator 7, pipes that connect these components, a
control valve 35, and the like.

[0015] The compression portion 10 compresses the
refrigerant and supplies the compressed high-tempera-
ture and high-pressure refrigerant to the refrigerant cir-
cuit. For example, CO, is used as the refrigerant. The
compression portion 10 is configured in a two-stage
compression type. The compression portion 10 includes
a first compressor 11 and a second compressor 12. The
first compressor 11 and the second compressor 12 are
connected in series. The first compressor 11 is a low-
stage compression element, and the second compressor
12 is a high-stage compression element.

[0016] Hereinafter, the circulation direction of the re-
frigerant is simply referred to as a "circulation direction".
In the circulation direction, the first compressor 11 is the
most upstream, an upstream in the circulation direction is
simply referred to as "upstream”, and a downstream in
the circulation direction is simply referred to as "down-
stream".

[0017] A first suction pipe 11a and a first ejection pipe
11b are connected to the first compressor 11. A second
suction pipe 12a and a second ejection pipe 12b are
connected to the second compressor 12. The first ejec-
tion pipe 11b and the second suction pipe 12a are con-
nected by an intermediate flow path 14.

[0018] Theintermediate heatexchanger13is provided
in the intermediate flow path 14. That is, the intermediate
heat exchanger 13 is provided between the first com-
pressor 11 and the second compressor 12 in the circula-
tion direction. The intermediate heat exchanger 13 func-
tions as a cooler that cools the refrigerant ejected from
the first compressor 11 and that supplies the cooled
refrigerant to the second compressor 12.

[0019] The refrigerant supplied to the second com-
pressor 12 is ejected through the second ejection pipe
12b. A gas pipe 15 is connected to the second ejection
pipe 12b. The high-temperature and high-pressure re-
frigerant ejected from the second compressor 12 flows
through the gas pipe 15.

[0020] The refrigerant flowing through the gas pipe 15
is supplied to the condenser 5in the second unit4 outside
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through a first connecting pipe 4a. The condenser 5
functions as a gas cooler that condenses the refrigerant.
The refrigerant supplied to the condenser 5 is condensed
by heat exchange with air sent by a fan (not shown). In a
case of the CO, refrigerant, the CO, refrigerant is cooled.
[0021] The refrigerant cooled or condensed by the
condenser 5 is returned to a gas-liquid two-phase pipe
16 in the first unit 3 through a second connecting pipe 4b.
As shown in Fig. 2, the refrigerant flowing through the
gas-liquid two-phase pipe 16 is expanded by a first ex-
pansion valve 17 provided in the gas-liquid two-phase
pipe 16. In a case of the CO, refrigerant, the pressure is
reduced to, for example, a medium pressure of about 6
MPa. The refrigerant in the gas-liquid two-phase state
that has passed through the first expansion valve 17 is
supplied to the medium-pressure circuit 20. The medium-
pressure circuit 20 includes a supply pipe 22, a receiver
21, and a discharge pipe 23.

(Supply Pipe)

[0022] The supply pipe 22 includes a distribution por-
tion 22a and a supply-side connecting pipe 22b. The
distribution portion 22a is a header pipe connected to
the downstream side of the first expansion valve 17 of the
gas-liquid two-phase pipe 16. Three discharge ports are
provided in the distribution portion 22a. The supply-side
connecting pipes 22b are connected to the three dis-
charge ports of the distribution portion 22a, respectively.
[0023] Three supply-side connecting pipes 22b are
provided. The three supply-side connecting pipes 22b
are all formed to have the same length. Specifically, the
difference between the length of the longest supply-side
connecting pipe 22b and the length of the shortest sup-
ply-side connecting pipe 22b is 0 mm or more and 800
mm or less. One receiver 21 is connected to each supply-
side connecting pipe 22b.

(Receiver)

[0024] Three receivers 21 are provided. Each of the
receivers 21 is formed to have the same shape and size.
The receiver 21 is a pressure vessel having a body
portion 21a and a mirror plate 21b. The body portion
21a is formed in a cylindrical shape in which an axial
direction coincides with an up-down direction. The mirror
plate 21b is provided at both end portions of the body
portion 21a in the axial direction. The mirror plate 21b is
formed in a dome shape that protrudes outward in the
axial direction of the body portion 21a as the mirror plate
21b is separated from the body portion 21a. In addition,
other devices such as the above-described intermediate
heat exchanger 13 are disposed above the receiver 21.
[0025] Therefrigerantinthe gas-liquid two-phase state
that is expanded by the first expansion valve 17 is dis-
tributed to each of the receivers 21 by the distribution
portion 22a and is supplied to each of the receivers 21
through each supply-side connecting pipe 22b. Each of
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the receivers 21 separates the refrigerant in the gas-
liquid two-phase state into a gas refrigerant that is a
gas-phase refrigerant and a liquid refrigerant that is a
liquid-phase refrigerant, and stores the liquid refrigerant.
Each of the receivers 21 is provided with a liquid level
detection portion 33 that detects aliquid level of the liquid
refrigerant stored inside the receiver 21.

(Gas Injection Circuit)

[0026] The liquid level detection portion 33 provided in
each of the receivers 21 constitutes the gas injection
circuit 30 that returns the gas refrigerant in the receiver
21tothe compression portion 10. The gas injection circuit
30 includes a gas injection pipe 32, the control valve 35,
and the liquid level detection portion 33.

(Gas Injection Pipe)

[0027] The gas injection pipe 32 discharges the gas
refrigerant from the receiver 21. The gas injection pipe 32
is provided in each of the receivers 21. That is, one gas
injection pipe 32 is provided in each of all the receivers 21.
The connecting portion between the gas injection pipe 32
and the receiver 21 is provided at an upper portion of the
receiver 21 and below the connecting portion between
the receiver 21 and the supply pipe 22. A strainer 34 is
provided in each gas injection pipe 32. The respective
gasinjection pipes 32 merge on the downstream side and
are connected to the medium-pressure portion of the
second compressor 12. The gas refrigerant flowing
through the gas injection pipe 32 is returned to the second
compressor 12 through the strainer 34.

(Control Valve)

[0028] The control valve 35 is provided in each gas
injection pipe 32. The control valve 35 is an electromag-
netic control valve 35 that regulates the flow rate of the
gas refrigerant in the gas injection pipe 32.

[0029] The liquid level detection portion 33 is provided
at an upper portion of the receiver 21 and below the
connection between the receiver 21 and the gas injection
pipe 32. The liquid level detection portion 33 is a level
switch that detects the liquid level of the liquid refrigerant
via contact. In a case where the level switch detects the
liquid level, the level switch transmits a signal indicating
the increase in the liquid level to the control device 6 (see
Fig. 1).

(Control Device)

[0030] The controldevice 6 adjusts the openingdegree
of the control valve 35, based on the detection result of
the liquid level detection portion 33. In the present em-
bodiment, the control device 6 switches the opening and
closing of the control valve 35 based on the signal from
the level switch.
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[0031] The control device 6 is connected not only to the
control valve 35 but also to each sensor (not shown), the
compression portion 10, and various valves. The control
device 6 acquires the measured value from each sensor,
adjusts the rotation speed of the compression portion 10
and the opening and closing of various valves, and
operates the outdoor unit 1.

(Discharge Pipe)

[0032] The discharge pipe 23 discharges the liquid
refrigerant from the receiver 21. The discharge pipe 23
is connected to alower portion of each of the receivers 21.
The discharge pipe 23 includes a discharge-side con-
necting pipe 23b and a merging portion 23a.

[0033] One supply-side connecting pipe 22b is pro-
vided at the lower portion of each of the receivers 21.
That is, three discharge-side connecting pipes 23b are
provided. The three discharge-side connecting pipes 23b
are all formed to have the same length. Specifically, the
difference between the length of the longest discharge-
side connecting pipe 23b and the length of the shortest
discharge-side connecting pipe 23b is 0 mm or more and
800 mm or less.

[0034] The merging portion 23a is a header pipe con-
nected to the three discharge-side connecting pipes 23b.
A liquid pipe 36 is connected to the merging portion 23a.
[0035] The liquid refrigerantin each of the receivers 21
is discharged to the liquid pipe 36 through the discharge
pipe 23. A supercooling heat exchanger (not shown) is
provided in the liquid pipe 36. The refrigerant that flows
through the liquid pipe 36 is cooled by the supercooling
heat exchanger and is supplied to the indoor unit 2
through a third connecting pipe 2a.

[0036] The indoor unit 2 is a unit cooler including a
second expansion valve 8 and the evaporator 7. The
refrigerant supplied to the indoor unit 2 is decompressed
by the second expansion valve 8, performs heat ex-
change in the evaporator 7, and cools the object. The
refrigerant after heat exchange returns to the outdoor unit
1 through a fourth connecting pipe 2b.

[0037] The fourth connecting pipe 2b is connected to a
return pipe 41 in the outdoor unit 1. The refrigerant
flowing through the fourth connecting pipe 2b is supplied
to the accumulator 40 through the return pipe 41. The
accumulator 40 is connected to the first compressor 11
through the first suction pipe 11a. The accumulator 40
performs gas-liquid separation of the refrigerant supplied
to the first compressor 11. The gas refrigerant from which
only the gas phase has been extracted by the accumu-
lator 40 is supplied to the suction side of the first com-
pressor 11.

(Operations and Effects)
[0038] In a case where other devices, such as the

intermediate heat exchanger 13, are disposed above
the receiver 21, in order to increase the size of the
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receiver 21, the size of the receiver 21 is required to be
increased in the radial direction. In a case where the
receiver 21 has a predetermined capacity or less, the
body portion 21a of the receiver 21 can be manufactured
by using a tube material formed in a tubular shape in
advance. However, in a case where the receiver 21 has a
predetermined capacity or more, it is necessary to man-
ufacture the body portion 21a by rolling and welding a
plurality of flat plates via press molding, or the like. In
addition, as the size of the receiver 21 is increased, the
thickness of the mirror plate 21b of the receiver 21 is
increased. Therefore, a large press machine is required
for processing the mirror plate 21b. Therefore, in a case
where the size of the receiver 21 is increased, the man-
ufacturing cost is increased.

[0039] Meanwhile, the outdoor unit 1 of the present
embodimentincludes, in the medium-pressure circuit 20,
a plurality of the receivers 21, the supply pipe 22 that
supplies the refrigerant to each of the receivers 21, and
the discharge pipe 23 that discharges the liquid refriger-
ant from each of the receivers 21. The supply pipe 22
includes the distribution portion 22a that distributes the
refrigerant to each of the receivers 21. As a result, the
liquid refrigerant can be distributed to the plurality of
receivers 21. As a result, it is possible to reduce the size
of each of the receivers 21 as compared with a case in
which only one receiver 21 is provided. Therefore, since
each of the receivers 21 can be manufactured by using a
ready-made tube material, the receiver 21 can be easily
manufactured. In addition, the size of the mirror plate 21b
can be reduced. Therefore, it is not necessary to use the
large press machine. Therefore, according to the present
embodiment, it is possible to reduce the manufacturing
cost.

[0040] In addition, since the size of the receiver 21 can
be reduced, it is easy to adjust the disposition of the
receiver 21 in the outdoor unit 1 in which various devices
and pipes are present, and the weight of each of the
receivers 21 is reduced. As a result, the receiver 21 is
easily handled. In addition, since the weight of each of the
receivers 21 is reduced, it is possible to easily secure the
strength required to support the weight of the receiver 21.
[0041] In addition, each of the receivers 21 is one unit
including the distribution portion 22a and the supply-side
connecting pipe 22b, and the merging portion 23a and the
discharge-side connecting pipe 23b. Accordingly, the
receiver 21 is further facilitated to handle.

[0042] Therefore, it is possible to reduce the design
constraints from the viewpoint of manufacturing cost,
handling, and the like.

[0043] Inthe outdoorunit 1 of the presentembodiment,
the gas injection pipe 32 is provided in each of the
receivers 21. As a result, the height of the liquid level
of the liquid refrigerant to be stored can be made uniform
in each of the receivers 21. Therefore, it is possible to
manage the gas-liquid separation of the refrigerant for
each of the receivers 21, and thus, it is possible to
improve controllability.
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[0044] In addition, the outdoor unit 1 includes the liquid
level detection portion 33 that detects the liquid level of
the liquid refrigerant stored in the receiver 21, the control
valve 35 that regulates the flow rate of the gas refrigerant
in the gas injection pipe 32, and the control device 6 that
controls the opening degree of the control valve 35 in the
gas injection pipe 32 based on the detection result of the
liquid level detection portion 33. Accordingly, the gas-
liquid separation of the refrigerant can be automated, and
thus the gas-liquid separation of the refrigerant can be
easily managed.

[0045] In addition, one liquid level detection portion 33
is provided in each of the receivers 21. Accordingly, it is
possible to easily manage the gas-liquid separation of the
refrigerant of each of the receivers 21.

[0046] Inthe outdoor unit 1 of the presentembodiment,
the difference between the length of the longest supply-
side connecting pipe 22b and the length of the shortest
supply-side connecting pipe 22b is 0 mm or more and 800
mm or less, and the difference between the length of the
longest discharge-side connecting pipe 23b and the
length of the shortest discharge-side connecting pipe
23b is 0 mm or more and 800 mm or less. Accordingly,
it is possible to suppress a difference in pressure loss
between the plurality of receivers 21 in a case of supply-
ing the refrigerant and in a case of discharging the liquid
refrigerant. Accordingly, the liquid levels of the liquid
refrigerants to be stored are likely to be made uniform
in the respective receivers 21, and thus it is possible to
easily manage the gas-liquid separation of the refrigerant
for each of the receivers 21. Therefore, controllability can
be improved.

<Modification Example of First Embodiment>

[0047] A modification example of the first embodiment
will be described with reference to Fig. 3. In the first
embodiment, three receivers 21 are provided. Mean-
while, in this modification example, two receivers 21
are provided.

<Second Embodiment>

[0048] Hereinafter, an outdoor unit 1A according to a
second embodiment of the present disclosure will be
described with reference to Fig. 4. In the second embodi-
ment, the same reference numerals will be assigned to
configuration elements which are the same as those
according to the first embodiment, and detailed descrip-
tion thereof will be appropriately omitted. The outdoor
unit 1A of the second embodiment further includes a
communicating pipe 31 through which each of the recei-
vers 21 communicates in a medium-pressure circuit 20A.
[0049] As shown in Fig. 4, the plurality of receivers 21
are provided in the medium-pressure circuit 20A. In the
present embodiment, the number of the receivers 21 in
the medium-pressure circuit 20A is two.

[0050] All the receivers 21 in the medium-pressure
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circuit 20A communicate with each other through the
communicating pipe 31. The inner diameter of the com-
municating pipe 31 is, for example, 22.22 mm. The liquid
level detection portion 33 is provided only in one receiver
21 of the plurality of receivers 21.

(Operations and Effects)

[0051] In the outdoor unit 1A of the present embodi-
ment, the liquid refrigerant can be made to be able to flow
between all the receivers 21 by the communicating pipe
31. As a result, the height of the liquid level of the liquid
refrigerant stored in each of the receivers 21 can be made
uniform. Therefore, it is possible to easily manage the
height of the liquid level of the liquid refrigerant, and thus,
it is possible to improve controllability.

[0052] In addition, since the plurality of receivers 21
communicate with each other through the communicat-
ing pipe 31, the gas refrigerant can be moved between
the plurality of receivers 21. As a result, the plurality of
receivers 21 are pressurized in a uniform manner.
[0053] Further, since the gas injection pipe 32 is pro-
vided in each of the receivers 21 and the communicating
pipe 31 through which all the receivers 21 communicate
with each other is provided, the probability that a differ-
enceinthe height of the liquid level of the liquid refrigerant
occurs in each of the receivers 21 can be extremely low.
Accordingly, the height of the liquid level of the liquid
refrigerant can be sufficiently managed by simply provid-
ing the liquid level detection portion 33 in one receiver 21
of the plurality of receivers 21. Therefore, it is possible to
simplify the outdoor unit 1 and reduce the manufacturing
cost as compared with a case in which the liquid level
detection portion 33 is provided in all the receivers 21.

<First Modification Example of Second Embodiment>

[0054] A first modification example of the second em-
bodiment will be described with reference to Fig. 5.

[0055] As shown in Fig. 5, in an outdoor unit 1B of the
present modification example, the number of the recei-
vers 21 in a medium-pressure circuit 20B is three. The
lengths of the receivers 21 in the up-down direction are
the same. Specifically, a difference between a length of
the receiver 21 in the up-down direction, which has a
longest length in the up-down direction, and a length of
the receiver 21 in the up-down direction, which has a
shortest length in the up-down direction, is 0 mm or more
and 800 mm or less. In addition, in the present embodi-
ment, each of the receivers 21 is formed to have the same
shape and size. The gas injection pipe 32 is provided only
in one receiver 21 among the three receivers 21, and the
liquid level detection portion 33 is provided only in the
receiver 21 in which the gas injection pipe 32 is provided.
[0056] The gas injection pipe 32 of the present mod-
ification example branches into two pipes in the inter-
mediate portion in the circulation direction. One strainer
34 and one control valve 35 are provided in each of the
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branching gas injection pipes 32.

[0057] A plurality of the communicating pipes 31 are
provided. Any two receivers 21 among the plurality of
receivers 21 communicate with each other through each
of the receivers 21 to form one set of the receivers 21. In
each setofthe receivers 21, two communicating pipes 31
are provided to be separated from each other in the up-
down direction. Of the two communicating pipes 31 se-
parated from each other in the up-down direction, the
upper communicating pipe 31 mainly functions to move
the gas refrigerant between the receivers 21, and the
lower communicating pipe 31 mainly functions to move
the liquid refrigerant between the receivers 21. The com-
municating pipes 31 belonging to different sets are pro-
vided at positions overlapping with each other in the up-
down direction. That is, the upper communicating pipes
31 belonging to different sets are provided at positions
overlapping with each other in the up-down direction, and
the lower communicating pipes 31 belonging to different
sets are provided at positions overlapping with each
other in the up-down direction.

(Operations and Effects)

[0058] In the present modification example, since the
communicating pipe 31 through which all the receivers 21
communicate with each other is provided, the probability
that a difference in the height of the liquid level of the liquid
refrigerant occurs in each of the receivers 21 can be low.
Accordingly, the height of the liquid level of the liquid
refrigerant can be sufficiently managed by simply provid-
ing the liquid level detection portion 33 only in the receiver
21 in which the gas injection pipe 32 is provided. There-
fore, itis possible to simplify the outdoor unit 1 and reduce
the manufacturing cost as compared with a case in which
the gas injection pipe 32 and the liquid level detection
portion 33 are provided in all the receivers 21.

[0059] In the present modification example, the plur-
ality of communicating pipes 31 are provided to be se-
parated from each other in the up-down direction. As a
result, the height of the liquid level stored in each of the
receivers 21 can be made uniform at an early stage of
refrigerant storage. Therefore, it is possible to further
easily manage the height of the liquid refrigerant, and
thus, it is possible to further improve controllability.
[0060] In the present modification example, the com-
municating pipes 31 belonging to different sets of the
receivers 21 are provided at positions overlapping with
each otherin the up-down direction. Accordingly, in all the
receivers 21, the height of the liquid level at which the
liquid refrigerant starts to flow to the other receivers 21
can be made uniform. Therefore, it is possible to further
easily manage the height of the liquid refrigerant regard-
less of the number of receivers 21, and thus, it is possible
to further improve controllability.

[0061] In the present modification example, the differ-
ence between the length of the receiver 21 in the up-down
direction, which has the longest length in the up-down
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direction, and the length of the receiver 21 in the up-down
direction, which has the shortest length in the up-down
direction, is 0 mm ormore and 800 mmorless. As aresult,
the acceptable height of the liquid refrigerant can be
made uniform between the plurality of receivers 21.
Therefore, it is possible to further easily manage the
height of the liquid level of the liquid refrigerant stored
in the receiver 21, and thus, it is possible to further
improve controllability.

[0062] The present modification example has de-
scribed a case where two communicating pipes 31 are
provided in each set of the receivers 21 communicating
with each other through the communicating pipe 31, but
the present disclosure is not limited to this, and three or
more communicating pipes 31 may be provided in each
set of the receivers 21.

[0063] In the present modification example, the case
where the gas injection pipe 32 is provided only in one
receiver 21 among the three receivers 21 has been
described, but the present disclosure is not limited to
this, and the gas injection pipe 32 may be provided in
each of some two or more receivers 21. In this case, one
liquid level detection portion 33 is provided in each of the
receivers 21 in which the gas injection pipe 32 is pro-
vided.

<Second Modification Example of Second Embodi-
ment>

[0064] A second modification example of the second
embodiment will be described with reference to Fig. 6.
[0065] AsshowninFig.6,inamedium-pressure circuit
20C of an outdoor unit 1C of the present modification
example, one receiver 21 in which the gas injection pipe
32 is provided among the three receivers 21 is disposed
above the other receivers 21 by, for example, 100 mm.
That s, an upper end of one receiver 21 in which the gas
injection pipe 32 is provided among the three receivers 21
is positioned above upper ends of the other receivers 21.
Accordingly, a space filled with the gas refrigerant can be
left above the receiver 21 in which the gas injection pipe
32 is provided. Therefore, all the capacities of the other
receivers 21 not provided with the gas injection pipe 32
can be utilized for storing the liquid refrigerant.

<Third Modification Example of Second Embodiment>

[0066] Here, as a third modification example of the
outdoor unit 1C of the second embodiment, the outdoor
unit 1C may be adopted in which one receiver 21 in which
the gas injection pipe 32 is provided in the second mod-
ification example described above is formed to be longer
than the other receivers 21 in the up-down direction.
Accordingly, the capacity of some receivers 21 in which
the gas injection pipe 32 is provided can be increased.
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<Third Embodiment>

[0067] Hereinafter, an outdoor unit 1D according to a
third embodiment of the present disclosure will be de-
scribed with reference to Fig. 7. In the third embodiment,
the same reference numerals will be assigned to config-
uration elements which are the same as those according
to each embodiment described above, and detailed de-
scription thereof will be appropriately omitted. In a med-
ium-pressure circuit 20D of the outdoor unit 1D of the third
embodiment, the distribution portion 22a performs gas-
liquid separation of the refrigerant.

[0068] Thedistribution portion 22ais a distribution pipe
22a1 that performs gas-liquid separation on the refriger-
ant into the liquid refrigerant and the gas refrigerant and
that stores the liquid refrigerant. The distribution pipe
22a1 is formed to extend in one direction. The distribution
pipe 22a1 is disposed to extend obliquely with respect to
the horizontal direction. The gas injection pipe 32 is
connected to the distribution pipe 22a1. The connecting
portion between the gas injection pipe 32 and the dis-
tribution pipe 22a1 is disposed above the connecting
portion between the supply-side connecting pipe 22b
and the distribution pipe 22a1. The liquid level detection
portion 33 is provided in the distribution pipe 22a1. The
liquid level detection portion 33 is provided above the
connecting portion between the supply-side connecting
pipe 22b and the distribution pipe 22a1 and below the
connecting portion between the gas injection pipe 32 and
the distribution pipe 22a1.

(Operations and Effects)

[0069] In the present embodiment, the refrigerant can
be subjected to gas-liquid separation by the distribution
portion 22a on the upstream side of the receiver 21.
Accordingly, since it is possible to utilize all the capacity
of the receiver 21 for storing the liquid refrigerant, itis not
necessary to provide a space filled with the gas refriger-
ant in each of the receivers 21. Therefore, since the size
of each of the receivers 21 can be further reduced, it is
possible to further reduce the design constraints.
[0070] In addition, the distribution portion 22a is the
distribution pipe 22a1 that extends in one direction. Ac-
cordingly, for example, even in a case where other de-
vices such as the intermediate heat exchanger 13 are
disposed above the receiver 21, a mechanism for gas-
liquid separation of the refrigerant can be provided in a
relatively narrow space between the receiver 21 and the
other devices. Therefore, it is possible to further reduce
the design constraints.

[0071] In addition, the distribution pipe 22a1 is dis-
posed obliquely with respect to the horizontal direction.
Accordingly, the time at which the liquid level detection
portion 33 detects the liquid level of the liquid refrigerant
can be delayed as compared with a case where the
distribution pipe 22a1 is disposed along the horizontal
direction. Therefore, the capacity of the distribution pipe
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22a1 can be further utilized.

[0072] Inthe presentembodiment, the distribution por-
tion 22a is the distribution pipe 22a1. However, the pre-
sent disclosure is not limited thereto, and the distribution
portion 22a may be an auxiliary tank for storage.

<Fourth Embodiment>

[0073] Hereinafter, an outdoor unit 1E according to a
fourth embodiment of the present disclosure will be de-
scribed with reference to Fig. 8. In the fourth embodiment,
the same reference numerals will be assigned to config-
uration elements which are the same as those according
to each embodiment described above, and detailed de-
scription thereof will be appropriately omitted. In a med-
ium-pressure circuit 20E of the outdoor unit 1E of the
fourth embodiment, the refrigerant is directly supplied to
onereceiver 21 among the plurality of receivers 21 by one
supply pipe 22.

[0074] As shown in Fig. 8, the outdoor unit 1E of the
present embodiment includes the medium-pressure cir-
cuit 20E, the gas injection circuit 30, and the control
device 6 (see Fig. 1). The medium-pressure circuit 20E
includes the receiver 21, the supply pipe 22, the com-
municating pipe 31, and the discharge pipe 23.

[0075] The plurality ofreceivers 21 (threeinthe present
embodiment) are provided. All the receivers 21 are
formed to have the same shape and size, and are dis-
posed at the same position in the up-down direction.
[0076] One supply pipe 22 is provided in one receiver
21 among the plurality of receivers 21. The supply pipe 22
connects the gas-liquid two-phase pipe 16 and the re-
ceiver 21.

[0077] The communicating pipe 31 is provided be-
tween the plurality of receivers 21. The plurality of com-
municating pipes 31 are provided to be separated from
each other in the up-down direction. The communicating
pipes 31 belonging to different sets of the receivers 21 of
sets of the receivers 21 communicating with each other
through the communicating pipe 31 are provided at posi-
tions overlapping with each other in the up-down direc-
tion.

[0078] In addition, the communicating pipe 31 con-
nects the adjacent receivers 21 to each other, and one
receiver 21 to which the supply pipe 22 is connected and
the remaining receivers 21 communicate with each other
through the communicating pipe 31. In the present em-
bodiment, for each set of the adjacent receivers 21, two
communicating pipes 31 are provided, one above and
one below. Of the two communicating pipes 31 disposed
above and below, the upper communicating pipe 31
mainly functions to move the gas refrigerant between
the receivers 21, and the lower communicating pipe 31
mainly functions to move the liquid refrigerant between
the receivers 21.

[0079] The discharge pipe 23 discharges the liquid
refrigerant from each of the receivers 21. The discharge
pipe 23 includes the merging portion 23a and the dis-
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charge-side connecting pipe 23b. In the merging portion
23a, the liquid refrigerants discharged from the respec-
tive receivers 21 merge. One discharge-side connecting
pipe 23b is provided in each of the receivers 21. The
discharge-side connecting pipe 23b connects the mer-
ging portion 23a and each of the receivers 21.

[0080] The gas injection circuit 30 includes the gas
injection pipe 32, the control valve 35, and the liquid level
detection portion 33.

[0081] The gas injection pipe 32 is provided in one
receiver 21 to which the supply pipe 22 is connected.
The gas injection pipe 32 discharges the gas refrigerant
of the refrigerant from the receiver 21.

[0082] The liquid level detection portion 33 is provided
in one receiver 21 in which the gas injection pipe 32 is
provided. The liquid level detection portion 33 is provided
in the mirror plate 21b of the receiver 21 and is positioned
below the connecting portion between the supply pipe 22
and the receiver 21. The liquid level detection portion 33
detects the liquid level of the liquid refrigerant stored in
one receiver 21.

[0083] The control valve 35 is provided in the gas
injection pipe 32 and regulates the flow rate of the gas
refrigerant in the gas injection pipe 32.

[0084] The control device 6 controls the opening de-
gree of the control valve 35, based on the detection result
of the liquid level detection portion 33.

(Operations and Effects)

[0085] In the outdoor unit 1E of the present embodi-
ment, the refrigerant is directly supplied from the supply
pipe 22 to one receiver 21 in which the liquid level
detection portion 33 is provided among the plurality of
receivers 21. The gas refrigerant of the refrigerant sup-
plied into the receiver 21 is distributed to the other re-
ceivers 21 through the communicating pipe 31. As a
result, the plurality of receivers 21 are pressurized in a
uniform manner. The gas refrigerant is drawn out of the
receiver 21 through the gas injection pipe 32.

[0086] Further, the liquid refrigerant of the refrigerant
supplied into the receiver 21 is temporarily stored in the
receiver 21 and is transferred to the downstream side
through the discharge pipe 23. In a case where the liquid
refrigerant stored in the receiver 21 reaches the height of
the lower communicating pipe 31, the liquid refrigerant is
supplied into the other receivers 21 through the commu-
nicating pipe 31.

[0087] In this way, the refrigerant is distributed to the
plurality of receivers 21 in a well-balanced manner.
[0088] In the present embodiment, the outdoor unit 1E
includes the plurality of receivers 21 that store the liquid
refrigerant of the refrigerant, the supply pipe 22 that is
connected to one of the plurality of receivers 21 and
supplies the refrigerant to the one receiver 21, the com-
municating pipe 31 through which the one receiver 21
and the remaining receivers 21 communicate with each
other, and the discharge pipe 23 that discharges the liquid
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refrigerant from each of the receivers 21, in which the
discharge pipe 23 includes the merging portion 23a in
which the liquid refrigerant discharged from each of the
receivers 21 merges, and a plurality of the discharge-side
connecting pipes 23b that connect the merging portion
23a and each of the receivers.

[0089] Accordingly, it is possible to distribute the gas
refrigerant to the plurality of receivers 21 while the liquid
refrigerant is stored in one receiver 21. As a result, it is
possible to reduce the size of each of the receivers 21 as
compared with a case in which only one receiver 21 is
provided. Therefore, according to the present embodi-
ment, it is possible to reduce the manufacturing cost of
the entire device and to facilitate the handling of the
receiver 21. Therefore, it is possible to reduce the design
constraints from the viewpoint of manufacturing cost,
handling, and the like.

[0090] Inthe presentembodiment, the plurality of com-
municating pipes 31 are provided to be separated from
each other in the up-down direction.

[0091] Asaresult, the height of the liquid level stored in
each of the receivers 21 can be made uniform at an early
stage of refrigerant storage mainly by the lower commu-
nicating pipe 31. Therefore, it is possible to easily man-
age the height of the liquid refrigerant, and thus, it is
possible to improve controllability. As a result, the gas
refrigerant can be moved between the receivers 21
mainly by the upper communicating pipe 31.

[0092] In the present embodiment, three receivers 21
are provided. Further, the communicating pipes 31 be-
longing to different sets of the receivers 21 of sets of the
receivers 21 communicating with each other through the
communicating pipe 31 are provided at positions over-
lapping with each other in the up-down direction.
[0093] Accordingly, in all the receivers 21, the height of
the liquid level at which the liquid refrigerant starts to flow
tothe otherreceivers 21 can be made uniform. Therefore,
it is possible to further easily manage the height of the
liquid refrigerant regardless of the number of receivers
21, and thus, it is possible to further improve controll-
ability.

[0094] Inthe present embodiment, the outdoor unit 1E
includes the gas injection pipe 32 that is provided in the
one receiver 21 to which the supply pipe 22 is connected
and that discharges the gas refrigerant of the refrigerant
from the receiver 21, the liquid level detection portion 33
that is provided in the one receiver 21 in which the gas
injection pipe 32 is provided and that detects the liquid
level of the liquid refrigerant stored in the one receiver 21,
the control valve 35 that is provided in the gas injection
pipe 32 and regulates the flow rate of the gas refrigerantin
the gas injection pipe 32, and the control device 6 that
controls the opening degree of the control valve 35 based
on the detection result of the liquid level detection portion
33.

[0095] Therefore, it is possible to simplify the outdoor
unit 1E and reduce the manufacturing cost as compared
with a case in which the gas injection pipe 32 and the
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liquid level detection portion 33 are provided in all the
receivers 21.

[0096] In the present embodiment, for each set of the
adjacent receivers 21, two communicating pipes 31 are
provided, one above and one below. However, the pre-
sent disclosure is not limited to this. Only one commu-
nicating pipe 31 may be provided for each set of the
adjacent receivers 21, and for example, the lower com-
municating pipe 31 of the two communicating pipes 31
need not be provided.

[0097] Inthe present embodiment, all the receivers 21
are formed to have the same shape and size, and are
disposed at the same position in the up-down direction,
but the present disclosure is not limited to this. For ex-
ample, the shapes of the plurality of receivers 21 may be
different from each other. In addition, the receiver 21 in
which the gas injection pipe 32 is provided among the
plurality of receivers 21 may be longer than the other
receivers 21 in the up-down direction. In addition, the
plurality of receivers 21 may be disposed such that the
upper end of the receiver 21 in which the gas injection
pipe 32 is provided among the plurality of receivers 21 is
positioned above the upper ends of the other receivers
21.

[0098] In addition, the number of the receivers 21 can
be changed as appropriate.

(Other Embodiments)

[0099] The embodiments of the present disclosure
have been described in detail with reference to the draw-
ings hereinbefore. However, the specific configuration is
not limited to the embodiments, and includes design
changes and the like within a scope not departing from
the gist of the present disclosure. Each embodiment and
each modification example which are described above
may be appropriately combined.

[0100] Inthe above-described embodiment, the refrig-
erating apparatus 100 is used for the cold storage or the
like. However, the present disclosure is not limited there-
to, and the refrigerating apparatus 100 may be used for
air conditioning of an office building, a commercial facility,
a factory, or the like.

[0101] Inthe above-described embodiment, for exam-
ple, CO, is used as the refrigerant, but the present dis-
closure is not limited thereto. For example, propane gas,
butane, propylene, or the like may be used as the refrig-
erant.

[0102] In the above-described embodiment, the num-
ber of the receivers 21 in the medium-pressure circuits
20, 20A, 20B, 20C, 20D, and 20E is two or three. How-
ever, the present disclosure is not limited thereto, and the
number of the receivers 21 may be four or more.
[0103] In the outdoor units 1A and 1D, the plurality of
the communicating pipes 31 may be provided to be
separated from each other in the up-down direction. In
addition, in the outdoor units 1A and 1D, three or more
receivers 21 may be provided, and the communicating
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pipes 31 belonging to different sets of sets of the recei-
vers 21 communicating with each other through the
communicating pipe 31 may be provided at positions
overlapping with each other in the up-down direction.

<Additional Notes>

[0104] The outdoor units 1, 1A, 1B, 1C, 1D, and 1E
described in the embodiments are understood as follows,
for example.

[0105]

(1) An outdoor unit 1E according to a first aspect
includes a plurality of receivers 21 that store a liquid
refrigerant of a refrigerant, a supply pipe 22 that is
connected to one of the plurality of receivers 21 and
supplies the refrigerant to the one receiver 21, a
communicating pipe 31 through which the one re-
ceiver 21 and the remaining receivers 21 commu-
nicate with each other, and a discharge pipe 23 that
discharges the liquid refrigerant from each of the
receivers 21, in which the discharge pipe 23 includes
a merging portion 23a in which the liquid refrigerant
discharged from each of the receivers 21 merges,
and a plurality of discharge-side connecting pipes
23bthat connectthe merging portion 23a and each of
the receivers 21.

[0106] Accordingly, it is possible to distribute the gas
refrigerant to the plurality of receivers 21 while the liquid
refrigerant is stored in one receiver 21. As a result, it is
possible to reduce the size of each of the receivers 21 as
compared with a case in which only one receiver 21 is
provided. Therefore, it is possible to reduce the design
constraints.

[0107] (2) Anoutdoor unit 1E of a second aspect is the
outdoor unit 1E of the first aspect, in which a plurality of
the communicating pipes 31 may be provided to be
separated from each other in an up-down direction.
[0108] Asaresult, the height of the liquid level stored in
each of the receivers 21 can be made uniform at an early
stage of refrigerant storage mainly by the lower commu-
nicating pipe 31. Therefore, it is possible to easily man-
age the height of the liquid refrigerant. As aresult, the gas
refrigerant can be moved between the receivers 21
mainly by the upper communicating pipe 31.

[0109] (3) An outdoor unit 1E of a third aspect is the
outdoor unit 1E of the first or second aspect, in which
three or more receivers 21 may be provided, and the
communicating pipes 31 belonging to different sets of
sets of the receivers 21 communicating with each other
through the communicating pipe 31 may be provided at
positions overlapping with each other in an up-down
direction.

[0110] Accordingly, in all the receivers 21, the height of
the liquid level at which the liquid refrigerant starts to flow
tothe otherreceivers 21 can be made uniform. Therefore,
it is possible to further easily manage the height of the
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liquid refrigerant regardless of the number of receivers
21.

[0111] (4) An outdoor unit 1E of a fourth aspect is the
outdoor unit 1E of any one of the first to third aspects, and
may include a gas injection pipe 32 that is provided in the
one receiver 21 to which the supply pipe 22 is connected
and that discharges a gas refrigerant of the refrigerant
from the receiver 21, a liquid level detection portion 33
that is provided in the one receiver 21 in which the gas
injection pipe 32 is provided and that detects a liquid level
of the liquid refrigerant stored in the one receiver 21, a
control valve 35 that is provided in the gas injection pipe
32 and regulates a flow rate of the gas refrigerant in the
gas injection pipe 32, and a control device 6 that controls
an opening degree of the control valve 35 based on a
detection result of the liquid level detection portion 33.
[0112] Therefore, it is possible to simplify the outdoor
unit 1E and reduce the manufacturing cost as compared
with a case in which the gas injection pipe 32 and the
liquid level detection portion 33 are provided in all the
receivers 21.

[0113] (5) Anoutdoor unit 1, 1A, 1B, 1C, 1D according
to a fifth aspect includes a plurality of receivers 21 that
store a liquid refrigerant of a refrigerant, a supply pipe 22
that supplies the refrigerant to each of the receivers 21,
and a discharge pipe 23 that discharges the liquid re-
frigerant from each of the receivers 21, in which the
supply pipe 22 includes a distribution portion 22a that
distributes the refrigerant to each of the receivers 21, and
a plurality of supply-side connecting pipes 22b that con-
nect the distribution portion 22a and each of the receivers
21, and the discharge pipe 23 includes a merging portion
23a in which the liquid refrigerant discharged from each
of the receivers 21 merges, and a plurality of discharge-
side connecting pipes 23b that connect the merging
portion 23a and each of the receivers 21.

[0114] As a result, the liquid refrigerant can be distrib-
uted to the plurality of receivers 21. As a result, it is
possible to reduce the size of each of the receivers 21
as compared with a case in which only one receiver 21 is
provided. Therefore, it is possible to reduce the design
constraints.

[0115] (6) An outdoor unit 1, 1A of a sixth aspect is the
outdoor unit 1, 1A of the fifth aspect, and may include a
plurality of gas injection pipes 32 that are provided in each
of the receivers 21 and discharge a gas refrigerant of the
refrigerant from the receiver 21, a liquid level detection
portion 33 that detects a liquid level of the liquid refrig-
erant stored in the receiver 21, a control valve 35 that is
provided in the gas injection pipe 32 and regulates a flow
rate of the gas refrigerant in the gas injection pipe 32, and
a control device 6 that controls an opening degree of the
control valve 35 based on a detection result of the liquid
level detection portion 33.

[0116] Therefore, it is possible to manage the gas-
liquid separation of the refrigerant for each of the recei-
vers 21, and thus, it is possible to improve controllability.
[0117] (7)Anoutdoorunit 1D of a seventh aspectis the
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outdoor unit 1D of the fifth aspect, in which the distribution
portion 22a may be a distribution pipe 22a1 that is dis-
posed to extend obliquely with respect to a horizontal
direction and that performs gas-liquid separation on the
refrigerant into the liquid refrigerant and a gas refrigerant
and stores the liquid refrigerant, and the outdoor unit 1D
may include a gas injection pipe 32 that is provided in the
distribution pipe 22a1 and discharges the gas refrigerant,
and a liquid level detection portion 33 that is provided in
the distribution pipe 22a1 and detects a liquid level of the
stored liquid refrigerant.

[0118] Accordingly, the refrigerant can be subjected to
gas-liquid separation by the distribution portion 22a, and
thus, the entire capacity of the receiver 21 can be utilized
for storing the liquid refrigerant.

[0119] (8) Anoutdoor unit 1A, 1D of an eighth aspect is
the outdoor unit 1A, 1D of any one of the fifth to seventh
aspects, and may include a communicating pipe 31
through which all of the plurality of receivers 21 commu-
nicate with each other.

[0120] Accordingly, the liquid refrigerant can be made
to be able to flow between all the receivers 21. As aresult,
the height of the liquid level of the liquid refrigerant stored
in each of the receivers 21 can be made uniform. There-
fore, itis possible to easily manage the height of the liquid
level of the liquid refrigerant.

[0121] (9)Anoutdoorunit1A, 1D ofa ninth aspectis the
outdoor unit 1A, 1D of the eighth aspect, in which a
plurality of the communicating pipes 31 may be provided
to be separated from each other in an up-down direction.
[0122] Asaresult, the height of the liquid level stored in
each of the receivers 21 can be made uniform at an early
stage of refrigerant storage. Therefore, it is possible to
further easily manage the height of the liquid refrigerant.
[0123] (10) An outdoor unit 1A, 1D of a tenth aspect is
the outdoor unit 1A, 1D of the eighth or ninth aspect, in
which three or more receivers 21 may be provided, and
the communicating pipes 31 belonging to different sets of
sets of the receivers 21 communicating with each other
through the communicating pipe 31 may be provided at
positions overlapping with each other in an up-down
direction.

[0124] Accordingly, in all the receivers 21, the height of
the liquid level at which the liquid refrigerant starts to flow
tothe otherreceivers 21 can be made uniform. Therefore,
it is possible to further easily manage the height of the
liquid refrigerant regardless of the number of receivers
21.

[0125] (11) An outdoor unit 1B, 1C of an eleventh
aspect is the outdoor unit 1B, 1C of the fifth aspect,
and may include a communicating pipe 31 through which
all of the plurality of receivers 21 communicate with each
other, a gas injection pipe 32 that is provided in each of
some receivers 21 among the plurality of receivers 21
and discharges a gas refrigerant of the refrigerant from
the receiver 21, a liquid level detection portion 33 that is
provided in each of some receivers 21 in which the gas
injection pipe 32 is provided and that detects a liquid level
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of the liquid refrigerant stored in the receiver 21, a control
valve 35 that is provided in the gas injection pipe 32 and
regulates a flow rate of the gas refrigerant in the gas
injection pipe 32, and a control device 6 that controls an
opening degree of the control valve 35 based on a
detection result of the liquid level detection portion 33.
[0126] Therefore, it is possible to simplify the outdoor
units 1B and 1C and reduce the manufacturing cost as
compared with a case in which the gas injection pipe 32
and the liquid level detection portion 33 are providedin all
the receivers 21.

[0127] (12) Anoutdoor unit 1C of a twelfth aspect is the
outdoor unit 1C of the eleventh aspect, in which upper
ends of some receivers 21 in which the gas injection pipe
32is provided among the plurality of receivers 21 may be
positioned above upper ends of the other receivers 21.
[0128] Accordingly, a space filled with the gas refrig-
erant can be left above the receiver 21 in which the gas
injection pipe 32 is provided. Therefore, all the capacities
of the other receivers 21 not provided with the gas injec-
tion pipe 32 can be utilized for storing the liquid refriger-
ant.

[0129] (13) An outdoor unit 1C of a thirteenth aspect is
the outdoor unit 1C of the twelfth aspect, in which some
receivers 21 in which the gas injection pipe 32 is provided
among the plurality of receivers 21 may be longer than
the other receivers 21 in an up-down direction.

[0130] Accordingly, the capacity of some receivers 21
in which the gas injection pipe 32 is provided can be
increased.

[0131] (14) An outdoor unit 1B, 1C of a fourteenth
aspectis the outdoor unit 1B, 1C of the eleventh or twelfth
aspect, in which a difference between a length of the
receiver 21 in an up-down direction, which has a longest
length in the up-down direction, and a length of the
receiver 21 in the up-down direction, which has a shortest
length in the up-down direction, may be 0 mm or more and
800 mm or less.

[0132] As a result, the acceptable height of the liquid
refrigerant can be made uniform between the plurality of
receivers 21. As a result, the height of the liquid level of
the liquid refrigerant stored in the receiver 21 can be
further easily managed.

[0133] (15) Anoutdoorunit 1B, 1C of a fifteenth aspect
is the outdoor unit 1B, 1C of any one of the eleventh to
fourteenth aspects, in which a plurality of the commu-
nicating pipes 31 may be provided to be separated from
each other in an up-down direction.

[0134] (16)Anoutdoorunit 1B, 1C of a sixteenth aspect
is the outdoor unit 1B, 1C of any one of the eleventh to
fifteenth aspects, in which three or more receivers 21 may
be provided, and the communicating pipes 31 belonging
todifferent sets of sets of the receivers 21 communicating
with each other through the communicating pipe 31 may
be provided at positions overlapping with each otherinan
up-down direction.

[0135] (17) An outdoor unit 1, 1A, 1B, 1C, 1D of a
seventeenth aspect is the outdoor unit 1, 1A, 1B, 1C,
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1D of any one of the fifth to sixteenth aspects, in which a
difference between a length of a longest supply-side
connecting pipe 22b and a length of a shortest supply-
side connecting pipe 22b may be 0 mm or more and 800
mm or less, and a difference between a length of a
longest discharge-side connecting pipe 23b and a length
of a shortest discharge-side connecting pipe 23b may be
0 mm or more and 800 mm or less.

[0136] Accordingly, it is possible to suppress a differ-
ence in pressure loss between the plurality of receivers
21 in a case of supplying the refrigerant and in a case of
discharging the liquid refrigerant.

Industrial Applicability

[0137] According to the outdoor unit of the present
disclosure, it is possible to reduce design constraints.

Reference Signs List
[0138]

1, 1A, 1B, 1C, 1D, 1E: outdoor unit
2: indoor unit

2a: third connecting pipe

2b: fourth connecting pipe

3: first unit

4: second unit

4a: first connecting pipe

4b: second connecting pipe

5: condenser

6: control device

7: evaporator

8: second expansion valve

10: compression portion

11: first compressor

11a: first suction pipe

11b: first ejection pipe

12: second compressor

12a: second suction pipe

12b: second ejection pipe

13: intermediate heat exchanger
14: intermediate flow path

15: gas pipe

16: gas-liquid two-phase pipe
17: first expansion valve

20, 20A, 20B, 20C, 20D, 20E: medium-pressure
circuit

21: receiver

22: supply pipe

22a: distribution portion

22a1: distribution pipe

22b: supply-side connecting pipe
23: discharge pipe

23a: merging portion

23b: discharge-side connecting pipe
30: gas injection circuit

31: communicating pipe
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32: gas injection pipe

33: liquid level detection portion
34: strainer

35: control valve

36: liquid pipe

40: accumulator

41: return pipe

100: refrigerating apparatus

Claims
1. An outdoor unit comprising:

a plurality of receivers that store a liquid refrig-
erant of a refrigerant;

asupply pipe thatis connected to one receiver of
the plurality of receivers and supplies the refrig-
erant to the one receiver;

a communicating pipe through which the one
receiver and the remaining receivers commu-
nicate with each other; and

a discharge pipe that discharges the liquid re-
frigerant from each of the receivers,

wherein the discharge pipe includes

a merging portion in which the liquid refrig-
erant discharged from each of the receivers
merges, and

a plurality of discharge-side connecting
pipes that connect the merging portion
and each of the receivers.

2. The outdoor unit according to Claim 1,
wherein a plurality of the communicating pipes are
provided to be separated from each other in an up-
down direction.

3. The outdoor unit according to Claim 1 or 2,

wherein three or more receivers are provided,
and

the communicating pipes belonging to different
sets of sets of the receivers communicating with
each other through the communicating pipe are
provided at positions overlapping with each
other in an up-down direction.

4. The outdoor unit according to Claim 1 or 2, further
comprising:

a gas injection pipe that is provided in the one
receiver to which the supply pipe is connected
and that discharges a gas refrigerant of the
refrigerant from the receiver;

a liquid level detection portion that is provided in
the one receiverin which the gas injection pipe is
provided and that detects a liquid level of the
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liquid refrigerant stored in the one receiver;

a control valve that is provided in the gas injec-
tion pipe and regulates a flow rate of the gas
refrigerant in the gas injection pipe; and

a control device that controls an opening degree
ofthe control valve based on a detection result of
the liquid level detection portion.

5. An outdoor unit comprising:

a plurality of receivers that store a liquid refrig-
erant of a refrigerant;

a supply pipe that supplies the refrigerant to
each of the receivers; and

a discharge pipe that discharges the liquid re-
frigerant from each of the receivers,

wherein the supply pipe includes

a distribution portion that distributes the re-
frigerant to each of the receivers, and

a plurality of supply-side connecting pipes
that connect the distribution portion and
each of the receivers, and

the discharge pipe includes

a merging portion in which the liquid refrig-
erantdischarged from each of the receivers
merges, and

a plurality of discharge-side connecting
pipes that connect the merging portion
and each of the receivers.

6. The outdoor unit according to Claim 5, further com-

prising:

aplurality of gas injection pipes that are provided
in each of the receivers and discharge a gas
refrigerant of the refrigerant from the receiver;
a liquid level detection portion that detects a
liquid level of the liquid refrigerant stored in
the receiver;

a control valve that is provided in the gas injec-
tion pipe and regulates a flow rate of the gas
refrigerant in the gas injection pipe; and

a control device that controls an opening degree
ofthe control valve based on a detection result of
the liquid level detection portion.

7. The outdoor unit according to Claim 5,

wherein the distribution portion is a distribution
pipe that is disposed to extend obliquely with
respect to a horizontal direction and that per-
forms gas-liquid separation on the refrigerant
into the liquid refrigerant and a gas refrigerant
and stores the liquid refrigerant, and

the outdoor unit further comprises
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a gas injection pipe that is provided in the
distribution pipe and discharges the gas
refrigerant, and

a liquid level detection portion that is pro-
vided in the distribution pipe and detects a
liquid level of the stored liquid refrigerant.

The outdoor unit according to any one of Claims 5 to
7, further comprising:

a communicating pipe through which all of the plur-
ality of receivers communicate with each other.

The outdoor unit according to Claim 8,

wherein a plurality of the communicating pipes are
provided to be separated from each other in an up-
down direction.

The outdoor unit according to Claim 8,

wherein three or more receivers are provided,
and

the communicating pipes belonging to different
sets of sets of the receivers communicating with
each other through the communicating pipe are
provided at positions overlapping with each
other in an up-down direction.

The outdoor unit according to Claim 5, further com-
prising:

a communicating pipe through which all of the
plurality of receivers communicate with each
other;

a gas injection pipe that is provided in each of
some receivers among the plurality of receivers
and discharges a gas refrigerant of the refriger-
ant from the receiver;

a liquid level detection portion that is provided in
each of some receivers in which the gas injec-
tion pipe is provided and that detects a liquid
level of the liquid refrigerant stored in the recei-
ver;

a control valve that is provided in the gas injec-
tion pipe and regulates a flow rate of the gas
refrigerant in the gas injection pipe; and

a control device that controls an opening degree
of the control valve based on a detection result of
the liquid level detection portion.

The outdoor unit according to Claim 11,

wherein upper ends of some receivers in which the
gas injection pipe is provided among the plurality of
receivers are positioned above upper ends of the
other receivers.

The outdoor unit according to Claim 12,
wherein some receivers in which the gas injection
pipe is provided among the plurality of receivers are



14.

15.

16.

17.

25 EP 4 553 420 A1

longer than the other receivers in an up-down direc-
tion.

The outdoor unit according to Claim 11 or 12,
wherein a difference between a length of the receiver
in an up-down direction, which has alongestlengthin
the up-down direction, and a length of the receiver in
the up-down direction, which has a shortest length in
the up-down direction, is 0 mm or more and 800 mm
or less.

The outdoor unitaccording to any one of Claims 11 to
13,

wherein a plurality of the communicating pipes are
provided to be separated from each other in an up-
down direction.

The outdoor unitaccording to any one of Claims 11 to
13,

wherein three or more receivers are provided,
and

the communicating pipes belonging to different
sets of sets of the receivers communicating with
each other through the communicating pipe are
provided at positions overlapping with each
other in an up-down direction.

The outdoor unit according to any one of Claims 5 to
7,

wherein a difference between a length of a long-
est supply-side connecting pipe and alength ofa
shortest supply-side connecting pipe is 0 mm or
more and 800 mm or less, and

a difference between a length of a longest dis-
charge-side connecting pipe and a length of a
shortest discharge-side connecting pipe is 0 mm
or more and 800 mm or less.

10

15

20

25

30

35

40

45

50

55

14

26



EP 4 553 420 A1

01) 21 RN 1) L1 17
Pl ! o1 )
me— pl—
(08)
91~ 4 —q)1 mm
£¢ 12 9€ 7
Gl — | AN
e[ T 7 m
03— 7
v i N R
R E— B ENPAN T g
m]fH B
y p
S

| “OH

15



EP 4 553 420 A1

FIG. 2

'/l
17
2o 2 Ha I8
N !
Y ]
21b 0 g\ A
+——30
=32
21a 33 33 33
21 21 21 34
35
% 23 J
21b 1
23b
5 o |
36 23a
23
FIG. 3
'/1
22 e 17 16
AR S i
J U 2
21b A ¥
32 |32
30
21a 33 33 2
21 21

16



EP 4 553 420 A1

FIG. 4
'/M
;EEZ;\\\ & “~— 20n
21b T ~
31 32 |32
30
21 21 33
21a *
35
21b -
| ﬁ
36 23a
23
FIG. 5
,/1_8
99 22b —
- ™ - - IJ/ZOB
31 31 -~
N\ e >
34
21a 31 31
;% 23 \___/
21b i e SRNPY T
| ﬁ
36 23a

17



EP 4 553 420 A1

FIG. 6

'/E
22a {5%17 6
99 22b [
2 N - L,
31 /fJZEZ 31
21 AN 21 2
21a
31 31
| 35
%; 23 \____/
5 g |
36 23a

18



EP 4 553 420 A1

FIG. 8

~1E
17 16
22 & !
21b \/‘i ) - 20E
31 31 el
TN 30
21 21 21 33
34
21a 3 31
! : 25
% 23 \____/
21b T sy
b g |
36 23a

19



10

15

20

25

30

35

40

45

50

55

EP 4 553 420 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2023/025145

A.

CLASSIFICATION OF SUBJECT MATTER

F25B 43/00(2006.01)i;: F25B 1/00(2006.01)i; F25B 1/16(2006.01)i

FI: F25B43/00 R; F25B1/00 311B; F25B1/10 E

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

B.

FIELDS SEARCHED

F25B43/00; F25B1/00; F25B1/10

Minimum documentation searched (classification system followed by classification symbols)

Published examined utility model applications of Japan 1922-1996

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

Published unexamined utility model applications of Japan 1971-2023

Registered utility model specifications of Japan 1996-2023

Published registered utility model applications of Japan 1994-2023

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.

Y JP 2018-71908 A (MITSUBISHI HEAVY IND THERMAL SYSTEMS LTD) 10 May 2018

(2018-05-10)
paragraphs [0026], [0035]-[0037], fig. 1-2

1-6, 8-11, 14-17

7,12-13

JP 6-18126 A (NIPPONDENSO CO LTD) 25 January 1994 (1994-01-25)
paragraphs [0003]-[0005], [0011], [0021]-[0022], fig. 1

1-6, 8-11, 14-17

Y US 5720178 A (CALMAC MANUFACTURING CORPORATION) 24 February 1998

(1998-02-24)
column 2, lines 44-46, drawings

1-6, 8-11, 14-17

Y JP 11-94401 A (HITACHI LTD) 09 April 1999 (1999-04-09)

paragraph [0033], fig. 4, 9

1-6,8-11, 14-17

Y JP 11-142001 A (DAIKIN IND LTD) 28 May 1999 (1999-05-28)

paragraphs [0026]-[0030], [0059], fig. 1

4,6,8-11, 14-17

Further documents are listed in the continuation of Box C.

See patent family annex.

S

the priority date claimed

later document published after the international filing date or priority

Special categories of cited documents: “T
document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
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 step
document which may throw doubts on priority claim(s) or which is 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 @5 specitied) . o considered to involve an inventive step when the document is
document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

P document published prior to the international filing date but later than . &> document member of the same patent family

Date of the actual completion of the international search

23 August 2023

Date of mailing of the international search report

05 September 2023

Name and mailing address of the ISA/JP

Authorized officer

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Telephone No.

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

20




10

15

20

25

30

35

40

45

50

55

EP 4 553 420 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2023/025145

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 5-118713 A (SANYO ELECTRIC CO LTD) 14 May 1993 (1993-05-14) 14
paragraph [0006], fig. 2
A 12-13

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

21




10

15

20

25

30

35

40

45

50

55

EP 4 553 420 A1

INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/JP2023/025145

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
JP 2018-71908 A 10 May 2018 EP 3492836 Al
paragraphs [0027], [0036]-
[0038], fig. 1-2
WO 2018/079226 Al
JP 6-18126 A 25 January 1994 (Family: none)
us 5720178 A 24 February 1998 (Family: none)
JP 11-94401 A 09 April 1999 (Family: none)
JP 11-142001 A 28 May 1999 (Family: none)
JP 5-118713 A 14 May 1993 (Family: none)

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

22




EP 4 553 420 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

e JP 2022111116 A [0002] e JP 2020204454 A [0004]

23



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

