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(54) COMPRESSOR ASSEMBLY, AIR CONDITIONER OUTDOOR UNIT, AND AIR CONDITIONING

SYSTEM

(57) A compressor assembly, an air conditioner out-
door unit, and an air conditioning system. The compres-
sor assembly comprises a first compressor (1), a second
compressor (2), a first oil separator (3), a second oil sep-
arator (4), a first gas-liquid separator (5), a second
gas-liquid separator (6), a liquid balance pipe (7), and a
gas balance pipe (8). The first compressor (1) has a first
gas return port (101); the second compressor (2) has a
second gas return port (102); the first oil separator (3)

has a first oil outlet (302); the second oil separator (4)
has a second oil outlet (402); the first gas-liquid separator
(5) has a first separation chamber (5011), a first separa-
tion gas inlet (5031), a first oil return hole (5022), and a
first separation gas outlet (5021); the second gas-liquid
separator (6) has a second separation chamber (6011),
a second separation gas inlet (6031), a second oil return
hole (6022), and a second separation gas outlet (6021);
both the first separation gas outlet (5021) and the first oil
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return hole (5022) are connected to the first gas return
port (101); both the second separation gas outlet (6021)
and the second oil return hole (6022) are connected to
the second gas return port (102); and both the liquid bal-
ance pipe (7) and the gas balance pipe (8) are commu-
nicated with the first separation chamber (5011) and the

second separation chamber (6011).
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is based on and claims priority
to Chinese Patent Application No.202111284994.0, filed
on November 1, 2021, the entire content of which is in-
corporated herein by reference.

FIELD

[0002] This application relates to the field of air condi-
tioning equipment, and more particularly to a compressor
assembly, an air conditioner outdoor unit, and an air con-
ditioning system.

BACKGROUND

[0003] With social development and technological
progress, multi-unit heat pump air conditioning systems
have increasing capacity. However, with the increase in
the capacity, the multi-unit heat pump air conditioning
systems also face problems such as insufficient volume
for gas separation and difficulty in recovering refrigera-
tion oil, which limit the development of the multi-unit heat
pump air conditioning systems. In the related art, parallel
connection is adopted for gas separation to expand the
capacity of the air conditioning system, which solves the
problem of insufficient gas separation volume, but leads
to poor reliability of compressor operation.

SUMMARY

[0004] The presentinvention aims to solve atleastone
of the technical problems existing in the related art to a
certain extent.

[0005] Accordingly,embodiments ofthe presentinven-
tion propose a compressor assembly to improve opera-
tional reliability of a compressor.

[0006] Embodiments of the presentinvention also pro-
pose an air conditioner outdoor unit to improve opera-
tional reliability of the air conditioner outdoor unit.
[0007] Embodiments of the presentinvention also pro-
pose an air conditioning system to improve operational
reliability of the air conditioning system.

[0008] Thecompressorassemblyaccordingtoembod-
iments of the present invention comprises: a first com-
pressor comprising a first exhaust port and a first gas
return port; a second compressor comprising a second
exhaust port and a second gas return port; a first oil sep-
arator comprising a first oil outlet and a first oil separator
inlet, the first oil separator inlet being communicated to
the first exhaust port; a second oil separator comprising
a second oil outlet and a second oil separator inlet, the
second oil separator inlet being communicated to the
second exhaust port; a first gas-liquid separator compris-
ing a first separation chamber, a first gas separator inlet,
a first oil return hole and a first gas separator outlet,
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wherein the first gas separator inlet, the first oil return
hole and the first gas separator outlet are communicated
to the first separation chamber, and wherein the first oil
outlet is communicated to the first gas separator inlet,
and the first gas separator outlet and the first oil return
hole are each communicated to the first gas return port;
a second gas-liquid separator comprising a second sep-
aration chamber, a second gas separator inlet, a second
oilreturn hole and a second gas separator outlet, wherein
the second gas separator inlet, the second oil return hole
and the second gas separator outlet are communicated
to the second separation chamber, and wherein the sec-
ond oil outlet is communicated to the second gas sepa-
rator inlet, and the second gas separator outlet and the
second oil return hole are each communicated to the sec-
ond gas return port; and a liquid balance pipe and a gas
balance pipe above the liquid balance pipe. An end of
the liquid balance pipe and an end of the gas balance
pipe are both communicated to the first separation cham-
ber, while an other end of the liquid balance pipe and an
other end of the gas balance pipe are both communicated
to the second separation chamber.

[0009] Thecompressorassemblyaccordingtoembod-
iments of the present invention has advantages such as
high operational reliability.

[0010] In some embodiments, the first gas-liquid sep-
arator comprises: a first cylinder, the first separation
chamber being defined in the first cylinder; and a first gas
outlet pipe, a portion of the first gas outlet pipe extending
into the first separation chamber, the first oil return hole
being in the portion of the first gas outlet pipe, and the
first gas separator outlet being in an other portion of the
first gas outlet pipe. The second gas-liquid separator
comprises: a second cylinder, the second separation
chamber being defined in the second cylinder; and a sec-
ond gas outlet pipe, a portion of the second gas outlet
pipe extending into the second separation chamber, the
second oil return hole being in the portion of the second
gas outlet pipe, and the second gas separator outlet be-
ing in an other portion of the second gas outlet pipe. The
end of the liquid balance pipe is above the first oil return
hole or at a same height as the first oil return hole; and
the other end of the liquid balance pipe is above the sec-
ond oil return hole or at a same height as the second oil
return hole.

[0011] In some embodiments, the portion of the first
gas outlet pipe comprises a third oil return hole commu-
nicated to the first separation chamber, and the portion
of the second gas outlet pipe comprises a fourth oil return
hole communicated to the second separation chamber.
The third oil return hole is above the first oil return hole
or at a same height as the first oil return hole; and the
fourth oil return hole is above the second oil return hole
or at a same height as the second oil return hole.
[0012] Insome embodiments, the end of the liquid bal-
ance pipe is between the first oil return hole and the third
oil return hole in an up-down direction, and the other end
of the liquid balance pipe is between the second oil return
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hole and the fourth oil return hole in the up-down direc-
tion.

[0013] In some embodiments, the end of the gas bal-
ance pipe is above the third oil return hole or at a same
height as the third oil return hole, and the other end of
the gas balance pipe is above the fourth oil return hole
or at a same height as the fourth oil return hole.

[0014] In some embodiments, the third oil return hole
is between the end of the gas balance pipe and the end
of the liquid balance pipe in an up-down direction; and
the fourth oil return hole is between the other end of the
gas balance pipe and the other end of the liquid balance
pipe in the up-down direction.

[0015] In some embodiments, the first oil return hole
andthe second oil return hole are at a same height; and/or
a bottom wall surface of the first separation chamber and
a bottom wall surface of the second separation chamber
are at a same height, the end of the liquid balance pipe
and the other end of the liquid balance pipe are ata same
height, and the end of the gas balance pipe and the other
end of the gas balance pipe are at a same height.
[0016] In some embodiments, the third oil return hole
and the fourth oil return hole are at a same height.
[0017] In some embodiments, the portion of the first
gas outlet pipe and the portion of the second gas outlet
pipe each comprise a U-shaped portion. The U-shaped
portion comprises: a first segment and a second seg-
ment, the first segment and the second segment extend-
ing in an up-down direction; and an intermediate seg-
ment, comprising an end connected to a lower end of the
first segment, and an other end connected to a lower end
of the second segment. The first oil return hole is in the
intermediate segment of the first gas outlet pipe; the third
oil return hole is in the first segment of the first gas outlet
pipe; the second oil return hole is in the intermediate seg-
ment of the second gas outlet pipe; and the fourth oil
return hole is in the first segment of the second gas outlet
pipe.

[0018] The air conditioner outdoor unit according to
embodiments of the present invention comprises: a four-
way valve, comprising a first interface, a second inter-
face, a third interface, and a fourth interface; an outdoor
heatexchanger, afirst port of the outdoor heat exchanger
being connected to the firstinterface; and the compressor
assembly according to any one of the above embodi-
ments. The first oil separator comprises a first oil sepa-
rator outlet, and the second oil separator comprises a
second oil separator outlet; the first oil separator outlet
and the second oil separator outlet are each connected
to the second interface; and the first gas separator inlet
and the second gas separator inlet are each connected
to the fourth interface.

[0019] The air conditioner outdoor unit according to
embodiments of the present invention has advantages
such as high operational reliability.

[0020] The air conditioning system according to em-
bodiments of the present invention comprises: the air
conditioner outdoor unit according to any one of the
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above embodiments; and an air conditioner indoor unit
comprising an indoor heat exchanger. A second port of
the outdoor heat exchanger is connected to a first port
of the indoor heat exchanger, and a second port of the
indoor heat exchanger is connected to the third interface.
[0021] The air conditioning system according to em-
bodiments of the present invention has advantages such
as high operational reliability.

BRIEF DESCRIPTION OF DRAWINGS
[0022]

FIG. 1 is a schematic view of an air conditioner out-
door unit according to an embodiment of the present
invention.

FIG. 2 is an enlarged view of part A in FIG. 1.

FIG. 3 is a schematic view of an air conditioner out-
door unit according to another embodiment of the
present invention.

FIG. 4 is a schematic view of a first gas inlet pipe
and a second gas inlet pipe according to an embod-
iment of the present invention.

FIG. 5 is a schematic view of a first gas inlet pipe
and a second gas inlet pipe according to an embod-
iment of the present invention.

FIG. 6 is a schematic view of a first gas inlet pipe
and a second gas inlet pipe according to an embod-
iment of the present invention.

Reference numerals:
[0023]

air conditioner outdoor unit 100;

first compressor 1; first exhaust port 101; first gas
return port 102;

second compressor 2; second exhaustport201; sec-
ond gas return port 202;

first oil separator 3; first oil separator inlet 301; first
oil outlet 302; first oil separator outlet 303;

second oil separator 4; second oil separator inlet
401; second oil outlet 402; second oil separator out-
let 403;

first gas-liquid separator 5; first cylinder 501; first
separation chamber 5011; first gas outlet pipe 502;
first gas separator outlet 5021; first oil return hole
5022; third oil return hole 5023; first gas inlet pipe
503; first gas separator inlet 5031;

second gas-liquid separator 6; second cylinder 601;
second separation chamber 6011; second gas outlet
pipe 602; second gas separator outlet 6021; second
oil return hole 6022; fourth oil return hole 6023; sec-
ond gas inlet pipe 603; second gas separator inlet
6031;

liquid balance pipe 7; firstend 701; second end 702;
first pipe segment 703; second pipe segment 704;
third pipe segment 705;
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gas balance pipe 8; third end 801; fourth end 802;
four-way valve 9; firstinterface 901; second interface
902; third interface 903; fourth interface 904;
outdoor heat exchanger 10; first port 1001; second
port 1002;

first pipe 11; second pipe 12; third pipe 13; fourth
pipe 14; fifth pipe 15; sixth pipe 16; seventh pipe 17;
eighth pipe 18; ninth pipe 19; tenth pipe 20; eleventh
pipe 21; twelfth pipe 22; thirteenth pipe 23.

DETAILED DESCRIPTION

[0024] Embodiments of the present invention will be
described in detail below, and examples of the embodi-
ments will be shown in the accompanying drawings. The
embodiments described below are exemplary and are
intended to explain the present invention rather than limit
the present invention.

[0025] A compressor assembly according to embodi-
ments of the present invention will be described below
with reference to the accompanying drawings.

[0026] As shown in FIGS. 1 to 3, the compressor as-
sembly according to embodiments of the present inven-
tion comprise a first compressor 1, a second compressor
2, a first oil separator 3, a second oil separator 4, a first
gas-liquid separator 5, a second gas-liquid separator 6,
a liquid balance pipe 7, and a gas balance pipe 8.
[0027] The first compressor 1 has a first exhaust port
101 and a first gas return port 102. The second compres-
sor 2 has a second exhaust port 201 and a second gas
return port 202. The first oil separator 3 has a first oil
outlet 302 and a first oil separator inlet 301 that is com-
municated to the first exhaust port 101. The second oil
separator 4 has a second oil outlet 402 and a second oil
separator inlet 401 that is communicated to the second
exhaust port 201.

[0028] The first gas-liquid separator 5 has a first sep-
aration chamber 5011 and comprises a first gas separa-
tor inlet 5031, a first oil return hole 5022 and a first gas
separator outlet 5021, all of which are communicated to
the first separation chamber 5011. The second gas-liquid
separator 6 has a second separation chamber 6011 and
comprises a second gas separator inlet 6031, a second
oil return hole 6022 and a second gas separator outlet
6021, all of which are communicated to the second sep-
aration chamber 6011. The first oil outlet 302 is commu-
nicated to the first gas separator inlet 5031, and the sec-
ond oil outlet 402 is communicated to the second gas
separator inlet 6031. The first gas separator outlet 5021
and the first oil return hole 5022 are each communicated
to the first gas return port 102. The second gas separator
outlet 6021 and the second oil return hole 6022 are each
communicated to the second gas return port 202.
[0029] The gas balance pipe 8 is above the liquid bal-
ance pipe 7. It can be understood by those skilled in the
art that the gas balance pipe 8 being above the liquid
balance pipe 7 means that when the first gas-liquid sep-
arator 5 and the second gas-liquid separator 6 are in use,
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the gas balance pipe 8 is above the liquid balance pipe 7.
[0030] One end of the liquid balance pipe 7 and one
end of the gas balance pipe 8 are both communicated to
the first separation chamber 5011, while the other end
of the liquid balance pipe 7 and the other end of the gas
balance pipe 8 are both communicated to the second
separation chamber 6011. For example, as shown in
FIGS. 1 to 3, the liquid balance pipe 7 has a first end 701
and a second end 702 opposite to each other in its length
direction; the gas balance pipe 8 has a third end 801 and
a fourth end 802 opposite to each other in its length di-
rection; the first end 701 and the third end 801 are each
communicated to the first separation chamber 5011; and
the second end 702 and the fourth end 802 are each
communicated to the second separation chamber 6011.
[0031] Consequently, the use of the liquid balance pipe
7 and the gas balance pipe 8 can achieve connection
between the first separation chamber 5011 and the sec-
ond separation chamber 6011, thereby achieving liquid
balance and gas balance between the first separation
chamber5011 and the second separation chamber6011.
[0032] During operation of the compressor assembly
according to embodiments of the present invention, re-
frigerant vapor containing refrigeration oil (first oil-con-
taining refrigerant vapor) flowing out of the first exhaust
port 101 of the first compressor 1 enters the first oil sep-
arator 3 through the first oil separator inlet 301, and the
first oil-containing refrigerant vapor is separated into first
refrigerant vapor and first refrigeration oil in the first oil
separator 3. The first refrigeration oil enters the first sep-
aration chamber 5011 of the first gas-liquid separator 5
through the first oil outlet 302 and the first gas separator
inlet 5031, and the first refrigerant vapor enters an indoor
heat exchanger for heat exchange. Meanwhile, refriger-
ant vapor containing refrigeration oil (second oil-contain-
ing refrigerant vapor) flowing out of the second exhaust
port 201 of the second compressor 2 enters the second
oil separator 4 through the second oil separatorinlet401,
and the second oil-containing refrigerant vapor is sepa-
rated into second refrigerant vapor and second refriger-
ation oil in the second oil separator 4. The second refrig-
eration oil enters the second separation chamber 6011
of the second gas-liquid separator 6 through the second
oil outlet 402 and the second gas separator inlet 6031,
and the second refrigerant vapor enters the indoor heat
exchanger for heat exchange.

[0033] In addition, a part of the refrigerant (a third re-
frigerant), which flows out of the indoor heat exchanger
and needs to return to the first compressor 1 and the
second compressor 2, enters the first separation cham-
ber 5011 of the first gas-liquid separator 5 through the
first gas separator inlet 5031; and another part of the
refrigerant (a fourth refrigerant), which flows out of the
indoor heat exchanger and needs to return to the first
compressor 1 and the second compressor 2, enters the
second separation chamber 6011 of the second gas-lig-
uid separator 6 through the second gas separator inlet
6031.
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[0034] Next, in a suction process of the first compres-
sor 1 (the third refrigerant and the fourth refrigerant), the
refrigeration oil in the first separation chamber 5011 can
return, along with the refrigerant vapor, to the first com-
pressor 1 through the first oil return hole 5022, the first
gas separator outlet 5021 and the first gas return port
102; in a suction process of the second compressor 2
(the third refrigerant and the fourth refrigerant), the re-
frigeration oil in the second separation chamber 6011
canreturn, along with the refrigerant vapor, to the second
compressor 2 through the second oil return hole 6022,
the second gas separator outlet 6021 and the second
gas return port 202. Thus, recovery of refrigeration oil in
the first compressor 1 and the second compressor 2 can
be realized.

[0035] For the compressor assembly that returns oil
through the gas-liquid separator, there is a relationship
between the return oil volume of the compressor and the
suction volume of the compressor - the return oil volume
of the compressor increases with an increase in the suc-
tion volume of the compressor, while the return oil volume
of the compressor decreases with a decrease in the suc-
tion volume of the compressor. Accordingly, when com-
pressors with different capacities are used in a common
system, if a deviation among suction volumes of com-
pressors with different capacities is too large (exceeding
a design deviation), a deviation in the amount of refrig-
eration oil returned to the compressor along with refrig-
erant vapor during the suction process of the compressor
will also be large, cause some compressors (usually
small-capacity compressors) to suffer from insufficient
return oil or inability to return oil.

[0036] Intherelated art, parallel connection is adopted
for gas separation to expand the capacity of the air con-
ditioning system, which solves the problem of insufficient
gas separation volume, but cannot solve the problem
concerning refrigeration oil recovery, and there is a sig-
nificant risk of delay or inability of oil return, resulting in
poor reliability of compressor operation.

[0037] Forthe compressor assembly according to em-
bodiments of the present invention, since the first sepa-
ration chamber 5011 of the first gas-liquid separator 5
and the second separation chamber 6011 of the second
gas-liquid separator 6 are connected through the liquid
balance pipe 7 and the gas balance pipe 8, it can be
ensured that the first separation chamber 5011 of the
first gas-liquid separator 5 and the second separation
chamber 6011 of the second gas-liquid separator 6 both
have refrigeration oil and refrigerant therein, which can
reduce or even avoid a large refrigerant distribution de-
viation (i.e., there is a large amount of refrigerant at the
gas separator inlet of the gas-liquid separator corre-
sponding to the large capacity compressor, while there
is very little refrigerant at the gas separator inlet of the
gas-liquid separator corresponding to the small capacity
compressor) at the first gas separator inlet 5031 of the
first gas-liquid separator 5 and the second gas separator
inlet 6031 of the second gas-liquid separator 6 caused
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by different capacities of the first compressor 1 and the
second compressor 2. Furthermore, the problem of in-
sufficient return oil or even inability to return oil for small
capacity compressors due to the different capacities of
the first compressor 1 and the second compressor 2 can
be relieved or even avoided, thereby preventing com-
pressor wear for lack of lubrication caused by untimely
oil return or inability to return oil, and greatly improving
the reliability of the compressor assembly.

[0038] Therefore,the compressorassembly according
to embodiments of the present invention has advantages
such as high reliability.

[0039] In addition, each compressor according to em-
bodiments of the present invention has its corresponding
oil separator and gas-liquid separator, allowing each
compressor to form arelatively independent refrigeration
oil circulation system.

[0040] In some embodiments of the present invention,
as shown in FIGS. 1 and 2, the compressor assembly
comprises a first pipe 11, a second pipe 12, a third pipe
13, a fourth pipe 14, a fifth pipe 15, and a sixth pipe 16.
The first exhaust port 101 is connected to the first oil
separator inlet 301 through the first pipe 11, and the sec-
ond exhaust port 201 is connected to the second oil sep-
arator inlet 401 through the second pipe 12. The first oil
outlet 302 is communicated to the first gas separator inlet
5031 through the fifth pipe 15, and the second oil outlet
402 is communicated to the second gas separator inlet
6031 through the sixth pipe 16. The first gas separator
outlet 5021 is connected to the first return gas outlet 102
through the third pipe 13, and the second gas separator
outlet 6021 is connected to the second return gas outlet
202 through the fourth pipe 14.

[0041] In some embodiments, as shown in FIGS. 1 to
3, thefirstgas-liquid separator 5 comprises a first cylinder
501 and a first gas outlet pipe 502. The first separation
chamber 5011 is defined in first cylinder 501, and a part
of the first gas outlet pipe 502 extends into the first sep-
aration chamber 5011. The first oil return hole 5022 is in
the part of the first gas outlet pipe 502, and the first gas
separator outlet 5021 is in another part of the first gas
outlet pipe 502.

[0042] For example, the first gas outlet pipe 502 com-
prises afirst portion and a second portion, the first portion
extends into the first separation chamber 5011, and the
second portion is outside the first separation chamber
5011. The first oil return hole 5022 is in the first portion
of the first gas outlet pipe 502, and the first gas separator
outlet 5021 is in the second portion of the first gas outlet
pipe 502.

[0043] The second gas-liquid separator 6 comprises a
second cylinder 601 and a second gas outlet pipe 602.
The second separation chamber 6011 is defined in the
second cylinder 601, and a part of the second gas outlet
pipe 602 extends into the second separation chamber
6011. The second oil return hole 6022 is in the part of
the second gas outlet pipe 602, and the second gas sep-
arator outlet 6021 is in another part of the second gas
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outlet pipe 602.

[0044] For example, the second gas outlet pipe 602
comprises a first portion and a second portion, the first
portion extends into the second separation chamber
6011, and the second portion is outside the second sep-
aration chamber 6011. The second oil return hole 6022
is in the first portion of the second gas outlet pipe 602,
and the second gas separator outlet 6021 is in the second
portion of the second gas outlet pipe 602.

[0045] One end of the liquid balance pipe 7 is above
the first oil return hole 5022 or at a same height as the
first oil return hole 5022; the other end of the liquid bal-
ance pipe 7 is above the second oil return hole 6022 or
at a same height as the second oil return hole 6022.
[0046] It can be understood by those skilled in the art
that when the first gas-liquid separator 5 and the second
gas-liquid separator 6 are in use, one end of the liquid
balance pipe 7 is above the first oil return hole 5022 or
at the same height as the first oil return hole 5022, and
the other end of the liquid balance pipe 7 is above the
second oil return hole 6022 or at the same height as the
second oil return hole 6022.

[0047] Forexample, as shown in FIGS. 1 and 2, a bot-
tom wall surface of the first separation chamber 5011
and a bottom wall surface of the second separation cham-
ber 6011 are at the same height. A distance between the
first end 701 (e) of the liquid balance pipe 7 and the bot-
tom wall surface of the first separation chamber 5011 is
denoted as L1; a distance between the first oil return hole
5022 (a) and the bottom wall surface of the first separa-
tion chamber 5011 is denoted as L2; a distance between
the second end 702 (f) of the liquid balance pipe 7 and
the bottom wall surface of the second separation cham-
ber 6011 is denoted as L3; and a distance between the
second oil return hole 6022 (c) and the bottom wall sur-
face of the second separation chamber 6011 is L4, in
which L1 > 12 and L3 > L4.

[0048] Therefore, the refrigeration oil in the first sepa-
ration chamber 5011 can enter the second separation
chamber 6011 through the liquid balance pipe 7 only
when a liquid level of the refrigeration oil in the first sep-
aration chamber 5011 is not lower than the first oil return
hole 5022; the refrigeration oil in the second separation
chamber 6011 can enter the first separation chamber
5011 through the liquid balance pipe 7 only when a liquid
level of the refrigeration oil in the second separation
chamber 6011 is not lower than the second oil return hole
6022. Hence, the refrigeration oil in the first separation
chamber 5011 first return to the first compressor 1, and
only on the premise that the first compressor 1 has re-
turned oil, the refrigeration oil in the first separation cham-
ber 5011 can enter the second separation chamber6011
to provide refrigeration oil for the second compressor 2;
and the refrigeration oil in the second separation cham-
ber 6011 first return to the second compressor 2, and
only on the premise that the second compressor 2 has
returned oil, the refrigeration oil in the second separation
chamber 6011 can enter the first separation chamber
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5011 to provide refrigeration oil for the first compressor
1. In such a way, the reliability of the compressor assem-
bly can be further enhanced.

[0049] In some embodiments of the present invention,
the first gas-liquid separator 5 comprises a first gas inlet
pipe 503, and a part of the first gas inlet pipe 503 extends
into the first separation chamber 5011, the first gas sep-
aratorinlet 5031 being in the part of the first gas inlet pipe
503. The second gas-liquid separator 6 comprises a sec-
ond gas inlet pipe 603 that extends into the second sep-
aration chamber 6011. A part of the second gas inlet pipe
603 extends into the second separation chamber 6011,
and the second gas separator inlet 6031 is in the part of
the second gas inlet pipe 603.

[0050] Thefirst gasinlet pipe 503 and the first oil outlet
302 are connected through the fifth pipe 15, and the sec-
ond gas inlet pipe 603 and the second oil outlet 402 are
connected through the sixth pipe 16.

[0051] In some embodiments of the present invention,
one end of the liquid balance pipe 7 extends into an in-
terior of the first cylinder 501, so that one end of the liquid
balance pipe 7 is communicated to the first separation
chamber 5011; the other end of the liquid balance pipe
7 extends into an interior of the second cylinder 601, so
that the other end of the liquid balance pipe 7 is commu-
nicated to the second separation chamber 6011.
[0052] For example, as shownin FIGS. 1 to 3, the first
end 701 of the liquid balance pipe 7 extends into the
interior of the first cylinder 501, and the second end 702
of the liquid balance pipe 7 extends into the interior of
the second cylinder 601.

[0053] In some embodiments, the first oil return hole
5022 and the second oil return hole 6022 are at the same
height.

[0054] For example, when the bottom wall surface of

the first separation chamber 5011 and the bottom wall
surface of the second separation chamber 6011 are at
the same height, L2=L4.

[0055] Consequently, the problem of large refrigerant
distribution deviation caused by the different capacities
of the first compressor 1 and the second compressor 2
can be relieved or even avoided, which is conducive to
furtherimproving the reliability of the compressor assem-
bly.

[0056] In some embodiments of the present invention,
each of the liquid balance pipe 7 and the gas balance
pipe 8 is a straight pipe.

[0057] For example, as shown in FIGS. 1 and 2, the
liquid balance pipe 7 is a straight pipe, a connection port
between the liquid balance pipe 7 and the first gas-liquid
separator 5 is denoted as e, and a connection port be-
tween the liquid balance pipe 7 and the second gas-liquid
separator 6 is denoted as f, in which e and f are at the
same height. The first end 701 of the liquid balance pipe
7 and the second end 702 of the liquid balance pipe 7
are both at the same height as the connection port e (the
connection port f).

[0058] In some embodiments of the present invention,
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at least one of the liquid balance pipe 7 and the gas bal-
ance pipe 8 is a bent pipe.

[0059] Forexample, as shown in FIG. 3, the liquid bal-
ance pipe 7 comprises afirst pipe segment 703, a second
pipe segment 704, and a third pipe segment 705. The
second pipe segment 704 is horizontally arranged, and
the first and third pipe segments 703 and 705 are both
obliquely arranged. One end of the second pipe segment
704 is connected to a lower end of the first pipe segment
703, and the other end of the second pipe segment 704
is connected to alower end of the third pipe segment 705.
[0060] The two ends of the second pipe segment 704
are connected to the first gas-liquid separator 5 and the
second gas-liquid separator 6, respectively. A connec-
tion port between the second pipe segment 704 and the
first gas-liquid separator 5 is denoted as e2; and a con-
nection port between the second pipe segment 704 and
the second gas-liquid separator 6 is denoted as f2. The
first pipe segment 703 extends into the first separation
chamber 5011, and the third pipe segment 705 extends
into the second separation chamber 6011. An end e1 of
the first pipe segment 703 away from the second pipe
segment 704 is the first end 701 of the liquid balance
pipe 7, and an end f1 of the third pipe segment 705 away
from the second pipe segment 704 is the second end
702 of the liquid balance pipe 7. In such a case, the con-
nection port e2 and the end e1 are at different heights,
and the connection port f2 and the end f1 are at different
heights.

[0061] In some embodiments, a part of the first gas
outlet pipe 502 has a third oil return hole 5023 commu-
nicated to the first separation chamber 5011, and a part
of the second gas outlet pipe 602 has a fourth oil return
hole 6023 communicated to the second separation
chamber 6011. The third oil return hole 5023 is above
the first oil return hole 5022, or the third oil return hole
5023 and the first oil return hole 5022 are at a same
height. The fourth oil return hole 6023 is above the sec-
ond oil return hole 6022, or the fourth oil return hole 6023
and the second oil return hole 6022 are at a same height.
[0062] For example, as shown in FIGS. 1 to 3, when
the bottom wall surface of the first separation chamber
5011 and the bottom wall surface of the second separa-
tion chamber 6011 are at the same height, a distance
between the third oil return hole 5023 (b) and the bottom
wall surface of the first separation chamber 5011 is L5,
and a distance between the fourth oil return hole 6023
(d) and the bottom wall surface of the second separation
chamber 6011 is L6, in which L5 > L2 and L6 > L4.
[0063] As aresult, when the first compressor 1 fails to
return oil in time through the first oil return hole 5022 or
when oil cannot return through the first oil return hole
5022 for somereason, the first compressor 1 can achieve
oil return through the third oil return hole 5023; and when
the second compressor 2 fails to return oil in time through
the second oil return hole 6022 or when oil cannot return
through the second oil return hole 6022 for some reason,
the second compressor 2 can achieve oil return through
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the fourth oil return hole 6023. It is possible to further
prevent the compressor from being worn out for lack of
lubrication due to untimely oil return or inability to return
oil, thereby further improving the reliability of the com-
pressor assembly.

[0064] Insome embodiments, one end of the liquid bal-
ance pipe 7 is between the first oil return hole 5022 and
the third oil return hole 5023 in an up-down direction, and
the other end of the liquid balance pipe 7 is between the
second oil return hole 6022 and the fourth oil return hole
6023 in the up-down direction.

[0065] For example, as shown in FIGS. 1 to 3, when
the bottom wall surface of the first separation chamber
5011 and the bottom wall surface of the second separa-
tion chamber 6011 are at the same height, L5 >L1> L2,
and L6 >L3 >L4.

[0066] Hence, it is beneficial to further improving the
reliability of the compressor assembly.

[0067] In some embodiments, the third oil return hole
5023 and the fourth oil return hole 6023 are at the same
height.

[0068] For example, when the bottom wall surface of

the first separation chamber 5011 and the bottom wall
surface of the second separation chamber 6011 are at
the same height, L5=L6.

[0069] Hence, it is possible to further relieve or even
avoid the problem of the large refrigerant distribution de-
viation caused by the different capacities of the first com-
pressor 1 and the second compressor 2, which is con-
ducive to further improving the reliability of the compres-
sor assembly.

[0070] In some embodiments, one end of the gas bal-
ance pipe 8 is above the third oil return hole 5023 or at
the same height as the third oil return hole 5023, while
the other end of the gas balance pipe 8 is above the fourth
oil return hole 6023 or at the same height as the fourth
oil return hole 6023.

[0071] For example, as shown in FIGS. 1 to 3, when
the bottom wall surface of the first separation chamber
5011 and the bottom wall surface of the second separa-
tion chamber 6011 are at the same height, a distance
between one end (g) of the gas balance pipe 8 and the
bottom wall surface of the first separation chamber 5011
is L7, in which L7 > L5, and a distance between the other
end (h) of the gas balance pipe 8 and the bottom wall
surface of the second separation chamber 6011 is L8, in
which L8 > L6.

[0072] Therefore,the compressorassembly according
to embodiments of the present invention can better utilize
the gas balance pipe 8 to achieve gas balance in the first
separation chamber 5011 and the second separation
chamber 6011 and utilize the liquid balance pipe 7 to
achieve liquid balance in the first separation chamber
5011 and the second separation chamber 6011, which
will be conducive to further improving the reliability of the
compressor assembly.

[0073] In some embodiments, the third oil return hole
5023 is between one end of the gas balance pipe 8 and
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one end of the liquid balance pipe 7 in the up-down di-
rection, while the fourth oil return hole 6023 is between
the other end of the gas balance pipe 8 and the other
end of the liquid balance pipe 7 in the up-down direction.
[0074] For example, when the bottom wall surface of
the first separation chamber 5011 and the bottom wall
surface of the second separation chamber 6011 are at
the same height, L7>L5>L1 and L8>L6>L3.

[0075] Thus, the reliability ofthe compressorassembly
can be further enhanced.

[0076] In some embodiments, the bottom wall surface
of the first separation chamber 5011 and the bottom wall
surface of the second separation chamber 6011 are at
the same height. One end of the liquid balance pipe 7 is
at the same height as the other end of the liquid balance
pipe 7, that is, the liquid balance pipe 7 is arranged hor-
izontally. One end of the gas balance pipe 8 is at the
same height as the other end of the gas balance pipe 8,
that is, the gas balance pipe 8 is arranged horizontally.
[0077] Therefore, when the compressor assembly is
mounted, it is only necessary to position the bottom wall
surface of the first separation chamber 5011 and the bot-
tom wall surface of the second separation chamber 6011
at the same installation height, which facilitates the in-
stallation of the compressor assembly.

[0078] In some embodiments, a part of the first gas
outlet pipe 502 and a part of the second gas outlet pipe
602 each comprise a U-shaped portion.

[0079] The U-shaped portion comprises a first seg-
ment, a second segment and an intermediate segment.
The first segment and the second segment both extend
in the up-down direction. One end of the intermediate
segment is connected to a lower end of the first segment,
and the other end of the intermediate segment is con-
nected to a lower end of the second segment.

[0080] The first oil return hole 5022 is in the interme-
diate segment of the first gas outlet pipe 502; the third
oil return hole 5023 is in the first segment of the first gas
outlet pipe 502; the second oil return hole 6022 is in the
intermediate segment of the second gas outlet pipe 602;
and the fourth oil return hole 6023 is in the first segment
of the second gas outlet pipe 602.

[0081] Inthe presentinvention, the first segment of the
U-shaped portion of the first gas outlet pipe 502 may be
located between the intermediate segment of the U-
shaped portion of the first gas outlet pipe 502 and the
first gas separator outlet 5021, and the second segment
of the U-shaped portion of the first gas outlet pipe 502 is
opposite to the first segment of the U-shaped portion of
the first gas outlet pipe 502, and vice versa. Similarly,
the first segment of the U-shaped portion of the second
gas outlet pipe 602 may be located between the inter-
mediate segment of the U-shaped portion of the second
gas outlet pipe 602 and the first gas separator outlet
6021, and the second segment of the U-shaped portion
of the second gas outlet pipe 602 is opposite to the first
segment of the U-shaped portion of the second gas outlet
pipe 602, and vice versa.
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[0082] For ease of description, the following situation
will serve as an example. The first segment of the U-
shaped portion of the first gas outlet pipe 502 is between
the intermediate segment of the U-shaped portion of the
firstgas outlet pipe and thefirst gas separator outlet 5021,
and the second segment of the U-shaped portion of the
first gas outlet pipe 502 is opposite to the first segment
of the U-shaped portion of the first gas outlet pipe 502.
The first segment of the U-shaped portion of the second
gas outlet pipe 602 is between the intermediate segment
of the U-shaped portion of the second gas outlet pipe
and the second gas separator outlet 6021, and the sec-
ond segment of the U-shaped portion of the second gas
outlet pipe 602 is opposite to the first segment of the U-
shaped portion of the second gas outlet pipe 602.
[0083] In some embodiments, the third oil return hole
5023 is on the first segment of the first gas outlet pipe
502, and the fourth oil return hole 6023 is on the first
segment of the second gas outlet pipe 602, as shown in
FIG. 4.

[0084] In some embodiments, the third oil return hole
5023 is on the second segment of the first gas outlet pipe
502, and the fourth oil return hole 6023 is on the second
segment of the second gas outlet pipe 602, as shown in
FIG. 2.

[0085] In some embodiments, the third oil return hole
5023 is on the first segment of the first gas outlet pipe
502, and the fourth oil return hole 6023 is on the second
segment of the second gas outlet pipe 602, as shown in
FIG. 5;

[0086] In some embodiments, the third oil return hole
5023 is on the second segment of the first gas outlet pipe
502, and the fourth oil return hole 6023 is on the first
segment of the second gas outlet pipe 602, as shown in
FIG. 6.

[0087] An air conditioner outdoor unit 100 according
toembodiments of the presentinvention will be described
below with reference to the accompanying drawings.
[0088] As shown in FIGS. 1 to 3, the air conditioner
outdoor unit 100 according to embodiments of the
present invention comprises a four-way valve 9, an out-
door heat exchanger 10, and a compressor assembly.
[0089] The four-way valve 9 comprises a first interface
901, a second interface 902, a third interface 903, and a
fourth interface 904. A first port 1001 of the outdoor heat
exchanger 10 is connected to the first interface 901.
[0090] The compressor assembly is the compressor
assembly described in any of the above embodiments.
The first oil separator 3 has a first oil separator outlet
303, and the second oil separator 4 has a second oil
separator outlet 403. The first oil separator outlet 303
and the second oil separator outlet 403 are each con-
nected to the second interface 902. The first gas sepa-
rator inlet 5031 and the second gas separator inlet 6031
are each connected to the fourth interface 904.

[0091] Therefore, the air conditioner outdoor unit 100
according to embodiments of the present invention has
advantages such as high operational reliability.
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[0092] In some embodiments of the present invention,
the air conditioner outdoor unit 100 comprises a seventh
pipe 17, an eighth pipe 18, a ninth pipe 19, a tenth pipe
20, and an eleventh pipe 21. The first gas inlet pipe 503
and the second gas inlet pipe 603 are each connected
to the fourth interface 904 through the seventh pipe 17.
One end of the eighth pipe 18 is connected to the first oil
separator outlet 303; one end of the ninth pipe 19 is con-
nected to the second oil separator outlet 403; and the
other end of the eighth pipe 18 and the other end of the
ninth pipe 19 are each connected to the second interface
902 through the tenth pipe 20. The first port 1001 of the
outdoor heat exchanger 10 is connected to the first port
901 through the eleventh pipe 21.

[0093] Anair conditioning system according to embod-
iments of the present invention will be described below
with reference to the accompanying drawings.

[0094] The air conditioning system according to em-
bodiments of the present invention comprises an air con-
ditioner outdoor unit and an air conditioner indoor unit.
The air conditioner outdoor unit is the air conditioner out-
door unit 100 described in any of the above embodi-
ments. The air conditioner indoor unit comprises an in-
door heat exchanger. A second port 1002 of the outdoor
heatexchanger 10is connected to afirst port of the indoor
heat exchanger, and a second port of the indoor heat
exchanger is connected to the third interface 903.
[0095] Therefore, the air conditioning system accord-
ing to embodiments of the present invention has advan-
tages such as high operational reliability.

[0096] In some embodiments of the present invention,
the air conditioning system comprises a twelfth pipe 22
and a thirteenth pipe 23. The second port 1002 of the
outdoor heat exchanger 10 is connected to the first port
of the indoor heat exchanger through the twelfth pipe 22,
and the second port of the indoor heat exchanger is con-
nected to the third interface 903 through the thirteenth
pipe 23.

[0097] In the description of the present invention, it is
to be understood that terms such as "central," "longitu-
dinal," "transverse," "length," "width," "thickness," "up-
per," "lower," "front," "rear," "left," "right," "vertical," "hor-
izontal," "top," "bottom," "inner," "outer," "clockwise,"
"counterclockwise," "axial," "radial" and "circumferential"
should be construed to refer to the orientation as then
described or as shown in the drawings under discussion.
These relative terms are for convenience and simplicity
of description and do notindicate orimply that the devices
or elements referred to have a particular orientation and
be constructed or operated in a particular orientation.
Thus, these terms shall not be construed as limitation on
the present invention.

[0098] In addition, terms such as "first" and "second"
are used herein for purposes of description and are not
intended to indicate or imply relative importance or sig-
nificance or to imply the number of indicated technical
features. Thus, the feature defined with "first" and "sec-
ond" may comprise one or more of this feature. In the
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description of the present invention, the term "a plurality
of" means atleast two, such as two or three, unless spec-
ified otherwise.

[0099] Inthe presentinvention, unless specified or lim-
ited otherwise, the terms "mounted," "connected," "cou-
pled," "fixed" and the like are used broadly, and may be,
for example, fixed connections, detachable connections,
or integral connections; may also be mechanical or elec-
trical connections; may also be direct connections or in-
direct connections via intervening structures; may also
be inner connection or interaction of two elements, which
can be understood by those skilled in the art according
to specific situations.

[0100] Inthe presentinvention, unless specified or lim-
ited otherwise, a structure in which a first feature is "on"
or "below" a second feature may comprise an embodi-
ment in which the first feature is in direct contact with the
second feature, and may also comprise an embodiment
in which the first feature and the second feature are not
in direct contact with each other, but are contacted via
an additional feature formed therebetween. Further, a
first feature "on," "above," or "on top of" a second feature
may comprise an embodiment in which the first feature
isrightor obliquely "on," "above," or "on top of" the second
feature, or just means that the first feature is at a height
higher than that of the second feature; while afirstfeature
"below," "under," or "on bottom of" a second feature may
comprise an embodimentin which the first feature is right
or obliquely "below," "under," or "on bottom of" the sec-
ond feature, or just means that the first feature is at a
height lower than that of the second feature.

[0101] Reference throughout this specification to "an
embodiment," "some embodiments," "an example," "a
specific example," or "some examples," means that a
particular feature, structure, material, or characteristic
described connected to the embodiment or example is
comprised in at least one embodiment or example of the
presentinvention. Thus, the above terms throughout this
specification are not necessarily referring to the same
embodiment or example of the present invention. Fur-
ther, the particular features, structures, materials, or
characteristics may be combined in any suitable manner
in one or more embodiments or examples. Moreover,
those skilled in the art can integrate and combine the
different embodiments or examples and the features of
the different embodiments or examples described in this
specification without contradicting each other.

[0102] Although embodiments of the presentinvention
have been shown and described, it can be appreciated
by those skilled in the art that the above embodiments
are merely exemplary and are not intended to limit the
present invention, and various changes, modifications,
alternatives and variations may be made to the embod-
iments within the scope of the present invention.
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Claims

1.

A compressor assembly, comprising:

afirstcompressor comprising afirst exhaust port
and a first gas return port;

a second compressor comprising a second ex-
haust port and a second gas return port;

a first oil separator comprising a first oil outlet
and afirst oil separatorinlet, the first oil separator
inlet being communicated to the first exhaust
port;

a second oil separator comprising a second oil
outlet and a second oil separator inlet, the sec-
ond oil separator inlet being communicated to
the second exhaust port;

afirstgas-liquid separator comprising a first sep-
aration chamber, a first gas separator inlet, a
first oil return hole and a first gas separator out-
let, wherein the first gas separator inlet, the first
oil return hole and the first gas separator outlet
are communicated to the first separation cham-
ber, and wherein the first oil outlet is communi-
cated to the first gas separator inlet, and the first
gas separator outlet and the first oil return hole
are each communicated to the first gas return
port;

a second gas-liquid separator comprising a sec-
ond separation chamber, a second gas separa-
tor inlet, a second oil return hole and a second
gas separator outlet, wherein the second gas
separator inlet, the second oil return hole and
the second gas separator outlet are communi-
cated to the second separation chamber, and
wherein the second oil outlet is communicated
to the second gas separator inlet, and the sec-
ond gas separator outlet and the second oil re-
turn hole are each communicated to the second
gas return port; and

a liquid balance pipe and a gas balance pipe
located above the liquid balance pipe,

wherein an end of the liquid balance pipe and
an end of the gas balance pipe are both com-
municated to the first separation chamber, while
an other end of the liquid balance pipe and an
other end of the gas balance pipe are both com-
municated to the second separation chamber.

2. The compressor assembly according to claim 1,

wherein:
the first gas-liquid separator comprises:

a first cylinder, the first separation chamber
being defined in the first cylinder; and

a first gas outlet pipe, a portion of the first
gas outlet pipe extending into the first sep-
aration chamber, the first oil return hole be-
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ing in the portion of the first gas outlet pipe,
and the first gas separator outlet being in
an other portion of the first gas outlet pipe,

the second gas-liquid separator comprises:

a second cylinder, the second separation
chamber being defined in the second cylin-
der; and

a second gas outlet pipe, a portion of the
second gas outlet pipe extending into the
second separation chamber, the second oil
return hole beingin the portion of the second
gas outlet pipe, and the second gas sepa-
rator outlet being in an other portion of the
second gas outlet pipe.

wherein the end of the liquid balance pipe is
above the first oil return hole or at a same height
as the first oil return hole; and the other end of
the liquid balance pipe is above the second oil
return hole or at a same height as the second
oil return hole.

The compressor assembly according to claim 2,
wherein the portion of the first gas outlet pipe com-
prises a third oil return hole communicated to the
first separation chamber, and the portion of the sec-
ond gas outlet pipe comprises a fourth oil return hole
communicated to the second separation chamber,
wherein the third oil return hole is above the first oil
return hole or at the same height as the first oil return
hole; and the fourth oil return hole is above the sec-
ond oil return hole or at the same height as the sec-
ond oil return hole.

The compressor assembly according to claim 3,
wherein the end of the liquid balance pipe is between
the first oil return hole and the third oil return hole in
an up-down direction, and the other end of the liquid
balance pipe is between the second oil return hole
and the fourth oil return hole in the up-down direction.

The compressor assembly according to claim 3 or
4, wherein the end of the gas balance pipe is above
the third oil return hole or at a same height as the
third oil return hole, and the other end of the gas
balance pipe is above the fourth oil return hole or at
a same height as the fourth oil return hole.

The compressor assembly according to any one of
claims 3 to 5, wherein the third oil return hole is be-
tween the end of the gas balance pipe and the end
of the liquid balance pipe in the up-down direction;
and the fourth oil return hole is between the other
end of the gas balance pipe and the other end of the
liquid balance pipe in the up-down direction.
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The compressor assembly according to any one of
claims 1 to 6, wherein the first oil return hole and the
second oil return hole are at a same height; and/or
a bottom wall surface of the first separation chamber
and a bottom wall surface of the second separation
chamber are at a same height, the end of the liquid
balance pipe and the other end of the liquid balance
pipe are at a same height, and the end of the gas
balance pipe and the other end of the gas balance
pipe are at a same height.

The compressor assembly according to any one of
claims 3 to 7, wherein the third oil return hole and
the fourth oil return hole are at a same height.

The compressor assembly according to any one of
claims 3 to 7, wherein the portion of the first gas
outlet pipe and the portion of the second gas outlet
pipe each comprise a U-shaped portion, wherein the
U-shaped portion comprises:

a first segment and a second segment, the first
segment and the second segment extending in
the up-down direction; and

an intermediate segment, comprising an end
connected to a lower end of the first segment,
and an other end connected to a lower end of
the second segment,

wherein the first oil return hole is in the interme-
diate segment of the first gas outlet pipe; the
third oil return hole is in the first segment of the
first gas outlet pipe; the second oil return hole
is in the intermediate segment of the second gas
outlet pipe; and the fourth oil return hole is in the
first segment of the second gas outlet pipe.

10. The compressor assembly according to claim 9,

wherein the first segment of the U-shaped portion of
the first gas outlet pipe is between the intermediate
segment of the U-shaped portion of the first gas out-
let pipe and the first gas separator outlet; and

the first segment of the U-shaped portion of the sec-
ond gas outlet pipe is between the intermediate seg-
ment of the U-shaped portion of the second gas out-
let pipe and the second gas separator outlet.

11. An air conditioner outdoor unit, comprising:

a four-way valve, comprising a first interface, a
second interface, a third interface, and a fourth
interface;

an outdoor heat exchanger, a first port of the
outdoor heat exchanger being connected to the
first interface; and

a compressor assembly according to any one
of claims 1 to 10,

wherein a first oil separator comprises a first oil
separator outlet, and a second oil separator
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comprises a second oil separator outlet; the first
oil separator outlet and the second oil separator
outlet are each connected to the second inter-
face; and afirst gas separator inlet and a second
gas separator inlet are each connected to the
fourth interface.

12. An air conditioning system, comprising:

an air conditioner outdoor unitaccording to claim
11; and

an air conditioner indoor unit comprising an in-
door heat exchanger,

wherein a second port of an outdoor heat ex-
changer is connected to a first port of the indoor
heat exchanger, and a second port of the indoor
heat exchanger is connected to a third interface.
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