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Description

AIR CONDITIONER
Technical Field

Embodiments relate to an air conditioner.

Background Art

An air conditioner is a device for controlling the temperature or humidity of air using
a cycle of compression, condensation, expansion, and evaporation.

In some recent air conditioners, a plurality of indoor units is connected to one or
more outdoor units. In this case, the number of compressors included in the outdoor
units may vary according to the capacities of the indoor units. For instance, a plurality
of compressors can be included in one outdoor unit.

Oil separators can be coupled to outlets of the compressors, respectively. The oil
separators collect oil and supply the collected oil to inlets of the compressors through
oil collection pipes.

Oil collected from one compressor is supplied to the same compressor and is not
supplied to the other compressors. Thus, the compressors can have unbalanced oil
level, and components of a compressor having insufficient oil can lead to mechanical

abrasion.
Disclosure of Invention

Technical Problem

Embodiments provide an air conditioner in which surplus oil can be discharged from
a compressor.

Embodiments provide an air conditioner in which oil levels of compressors are
balanced so that the compressors can be prevented from being damaged due to in-
sufficient oil.

Technical Solution

In one embodiment, an air conditioner includes: at least one compressor; an outlet
pipe through which oil and/or refrigerant discharged from the at least one compressor
flows; an inlet pipe receiving the oil and/or refrigerant flown through the outlet pipe
and allowing the oil and/or refrigerant to flow to the at least one compressor; and at
least one bypass pipe connected to the at least one compressor and allowing bypass
flows of the oil and/or refrigerant from the at least one compressor to the outlet pipe.

In another embodiment, an air conditioner includes: a plurality of compressors; a
plurality of branch outlet pipes through which a fluid discharged from the compressors
flows; pressure reduction parts respectively disposed at the branch outlet pipes for

reducing a pressure of a fluid discharged from the compressors; and bypass pipes
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connected from the compressors to the pressure reduction parts for allowing bypass

flows of a fluid from the compressors to the branch outlet pipes.
In a further embodiment, an air conditioner includes: a plurality of compressors; a

plurality of branch outlet pipes connected to the compressors for receiving flows of the
fluid discharged from the compressors; at least one oil separator separating oil from a
fluid flowing through the branch outlet pipe units; and a plurality of bypass pipes
connected to the compressors for receiving bypass flows of the fluid discharged from
the compressors and connected to an inlet or outlet of the oil separator.
Advantageous Effects

According to the embodiments, when one of the compressors of the air conditioner
has excessive oil, some of the excessive oil is discharged from the compressor through
the bypass pipe connected to the compressor, and then the discharged oil is distributed
to all the compressors through the common inlet pipe. Therefore, the other com-
pressors having insufficient oil may be filled.

Furthermore, oil may be separated by the oil separators, and streams of the separated
oil may gather at the common oil collection pipe. Thereafter, the oil may be distributed
to the respective compressors through the branch inlet pipes. Thus, the oil levels of the
compressors may be properly maintained, and insufficient oil in the compressors may
be prevented.

Brief Description of the Drawings

Fig. 1 is a partial refrigerant cycle diagram of an air conditioner according to a first
embodiment.

Fig. 2 is an enlarged view of portion A of Fig. 1.

Fig. 3 is a partial refrigerant cycle diagram for illustrating an operation of the air con-
ditioner depicted in Fig. 1.

Fig. 4 is a partial refrigerant cycle diagram of an air conditioner according to a
second embodiment.

Fig. 5 is a partial refrigerant cycle diagram of an air conditioner according to a third
embodiment.

Fig. 6 is a partial refrigerant cycle diagram of an air conditioner according to a fourth

embodiment.

Mode for the Invention

Reference will now be made in detail to the embodiments of the present disclosure,
examples of which are illustrated in the accompanying drawings.

Fig. 1 is a partial refrigerant cycle diagram of an air conditioner according to a first
embodiment.

Referring to Fig. 1, the air conditioner of the current embodiment includes a plurality
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of compressors such as first, second, and third compressors 11, 12, and 13 that are
disposed in parallel. Although three compressors are shown in Fig. 1, the number of
COMPIessors can vary.

The capacities of the compressors 11, 12, and 13 can be different. Furthermore,
various types of compressors can be used for the compressors 11, 12, and 13. For
example, an inverter compressor having a variable rotation speed or a constant speed
compressor can be used.

An inlet pipe unit is connected to the compressors 11, 12, and 13 to supply re-
frigerant from an evaporator (not shown) to the compressors 11, 12, and 13. The inlet
pipe unit may include a common inlet pipe 30 and a plurality of branch inlet pipes 31,
32, and 33. The branch inlet pipes 31, 32, and 33 branch off from the common inlet
pipe 30 and are connected to the respective compressors 11, 12, and 13.

Refrigerant discharged from the evaporator is introduced into the common inlet pipe
30, is distributed to the branch inlet pipes 31, 32, and 33, and is then supplied to the
compressors 11, 12, and 13.

An outlet pipe unit is connected to the compressors 11, 12, and 13 for carrying the re-
frigerant discharged from the compressors 11, 12, and 13. The outlet pipe unit may
include a plurality of branch outlet pipes 34, 35, and 36, and a common outlet pipe 37.
The branch outlet pipes 34, 35, and 36 are connected to the respective compressors 11,
12, and 13. The branch outlet pipes 34, 35, and 36 are all connected to the common
outlet pipe 37 where streams of refrigerant from the compressors 11, 12, and 13
combine.

Therefore, streams of refrigerant discharged from the compressors 11, 12, and 13
flow along the branch outlet pipes 34, 35, and 36, and then gather at the common outlet
pipe 37. Thereafter, the gathered refrigerant flows to a condenser (not shown).

Oil separators 21, 22, and 23 are disposed at the branch outlet pipes 34, 35, and 36 to
separate oil from streams of refrigerant discharged from the compressors 11, 12, and
13.

The branch outlet pipes 34, 35, and 36 include first pipes 34a, 35a, and 36a
connected between the compressors 11, 12, and 13 and the Oil separators 21, 22, and
23. The branch outlet pipes 34, 35, and 36 further include second pipes 34b, 35b, and
36b connected between the common outlet pipe 37 and the oil separators 21, 22, and
23.

An oil collection unit is connected to the oil separators 21, 22, and 23 to supply the
oil separated by the oil separators 21, 22, and 23 back to the compressors 11, 12, and
13.

The oil collection unit may include branch oil collection pipes 41, 42, and 43 and a

common oil collection pipe 40. The branch oil collection pipes 41, 42, and 43 are
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connected to the oil separators 21, 22, and 23, respectively. The common oil collection
pipe 40 is connected between the common inlet pipe 30 and the branch oil collection
pipes 41, 42, and 43 for combining streams of oil coming from the branch oil
collection pipes 41, 42, and 43 and supplying the combined oil to the common inlet
pipe 30.

Therefore, oil separated by the oil separators 21, 22, and 23 flows through the branch
oil collection pipes 41, 42, and 43, and streams of the oil gather at the common oil
collection pipe 40. Then, the gathered oil is supplied to the common inlet pipe 30. Ca-
pillaries 44, 45, and 46 may be disposed at the respective branch oil collection pipes
41, 42, and 43 for reducing the pressure of oil flowing through the branch oil collection
pipes 41, 42, and 43.

Ends of first to third bypass pipes 51, 52, and 53 are connected to the compressors
11, 12, and 13 for discharging oil from the compressors 11, 12, and 13 when the com-
pressors 11, 12, and 13 contain excessive oil. The other ends of the first to third bypass
pipes 51, 52, and 53 are connected to the first pipes 34a, 35a, and 36a.

The bypass pipes 51, 52, and 53 are usually connected to the compressors 11, 12, and
13 at heights higher than normal oil levels of the compressors 11, 12, and 13. The
normal oil levels of the compressors 11, 12, and 13 may vary according to the ca-
pacities of the compressors 11, 12, and 13. Therefore, the bypass pipes 51, 52, and 53
may be connected to the compressors 11, 12, and 13 at different heights.

Compressors can be low-pressure compressors or high-pressure compressors. In this
embodiment, using high-pressure compressors for the compressors 11, 12, and 13 are
desirable. Oil can be discharged from the compressors 11, 12, and 13 through the
bypass pipes 51, 52, and 53 to outlets of the compressors 11, 12, and 13.

When the compressors 11, 12, and 13 are high-pressure type compressors, the
pressure of oil stored in the compressors 11, 12, and 13 can be high. Thus, the oil may
be discharged from the compressors 11, 12, and 13 through the bypass pipes 51, 52,
and 53.

Fig. 2 is an enlarged view of portion A of Fig. 1.

Referring to Fig. 2, pressure reduction parts 34c, 35¢, and 36c are formed at the first
pipes 34a, 35a, and 36a for reducing the pressure of the first pipes 34a, 35a, and 36a.
The bypass pipes 51, 52, and 53 are connected to the pressure reduction parts 34c, 35c,
and 36c.

In detail, the pressure at the outlets of the compressors 11, 12, and 13 is ap-
proximately the same as the pressure inside the bypass pipes 51, 52, and 53. Therefore,
the pressure reduction parts 34c, 35¢c, and 36¢ are formed at the first pipes 34a, 35a,
and 36a to allow oil to smoothly flow from the bypass pipes 51, 52, and 53 to the first
pipes 34a, 35a, and 36a.
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The pressure reduction parts 34c, 35¢, and 36¢ may be formed by partially reducing
the cross sectional areas of the first pipes 34a, 35a, and 36a. That is, the cross sectional
areas of the pressure reduction parts 34c, 35¢, and 36¢ are smaller than those of the
first pipes 34a, 35a, and 36a.

In this case, streams of the refrigerant increases in velocity at the pressure reduction
parts 34c, 35¢, and 36c¢ but reduces in pressure at the pressure reduction parts 34c, 35c,
and 36c. Thus, the pressures of the streams of the refrigerant become lower than the
pressures of streams of oil of the bypass pipes 51, 52, and 53 so that the oil can
smoothly flow from the bypass pipes 51, 52, and 53 to the first pipes 34a, 35a, and
36a.

In this embodiment, the pressure reduction parts 34c, 35¢, and 36c¢ are formed by
partially reducing the cross sectional areas of the first pipes 34a, 35a, and 36a.
However, other structures may be used for forming the pressure reduction parts 34c,
35¢, and 36¢.

An exemplary operation of the air conditioner will now be described.

Fig. 3 is a partial refrigerant cycle diagram for illustrating an operation of the air con-
ditioner depicted in Fig. 1.

For example, referring to Fig. 3, the oil level of the first compressor 11 is normal, the
oil level of the second compressor 12 is low, and the oil level of the third compressor
13 is high.

When the compressors 11, 12, and 13 operate, refrigerant is introduced into the com-
pressors 11, 12, and 13 for compression. Then, the refrigerant is discharged from the
compressors 11, 12, and 13 to the branch outlet pipes 34, 35, and 36, and may include
oil.

For instance, since the oil level of the first compressor 11 is approximately the same
height at which the first bypass pipe 51 is connected to the first compressor 11, the re-
frigerant is discharged from the first compressor 11 to the first bypass pipe 51 together
with oil.

Since the oil level of the second compressor 12 is lower than a height at which the
second bypass pipe 52 is connected to the second compressor 12, only refrigerant is
discharged from the second compressor 12 to the second bypass pipe 52 (refer to a
dashed line in Fig. 3).

Since the oil level of the third compressor 13 is higher than a height at which the
third bypass pipe 53 is connected to the third compressor 13, only oil is discharged
from the third compressor 13 to the third bypass pipe 53 (refer to a solid line in Fig. 3).

Then, the refrigerant and/or oil flow from the bypass pipes 51, 52, and 53 to the first
pipes 34a, 35a, and 36a where they combine with the refrigerant and/or oil directly

discharged from the compressors 11, 12, and 13 to the first pipes 34a, 35a, and 36a.
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Thereafter, the refrigerant and/or oil flow to the oil separators 21, 22, and 23.

Here, since the oil filled in the third compressor 13 is discharged from the third
compressor 13 to the third bypass pipe 53, the oil level of the third compressor 13
decreases, and after the oil level of the third compressor 13 decreases to a level below
the height at which the third bypass pipe 53 is connected to the third compressor 13, no
more oil is discharged from the third compressor 13 to the third bypass pipe 53. In this
case, only the compressed refrigerant is discharged from the third compressor 13 to the
third bypass pipe 53.

The oil separators 21, 22, and 23 separate the oil from the refrigerant. The separated
oil is discharged from the oil separators 21, 22, and 23 to the branch oil collection
pipes 41, 42, and 43. However, some o0il not separated from the refrigerant at the oil
separators 21, 22, and 23 may be discharged from the oil separators 21, 22, and 23 to
the common outlet pipe 37 together with the refrigerant.

While flowing along the branch oil collection pipes 41, 42, and 43, the streams of oil
reduce in pressure and temperature at the capillaries 44, 45, and 46. Then, the streams
of the oil gather at the common oil collection pipe 40. Thereafter, the oil flows to the
common inlet pipe 30 where the oil is distributed to the branch inlet pipes 31, 32, and
33 together with refrigerant.

Here, the amounts of the refrigerant and the oil distributed from the common inlet
pipe 30 to the branch inlet pipes 31, 32, and 33 are usually proportional to the ca-
pacities of the respective compressors 11, 12, and 13.

According to the embodiment of Fig. 3, when one of the compressors 11, 12, and 13
is filled with surplus oil (for example, the third compressor 13), oil is discharged from
the third compressor 13 and eventually flow to the common inlet pipe 30 through the
third bypass pipe 53. Then, the oil is distributed from the common inlet pipe 30 to the
respective compressors 11, 12, and 13 so the oil levels of the compressors 11, 12, and
13 can be or will eventually be balanced.

After oil is separated from the refrigerant at the respective oil separators 21, 22, and
23, the streams of oil flow along the branch oil collection pipes 41, 42, and 43, and are
combined at the common oil collection pipe 40. Thereafter, the oil is distributed to the
respective compressors 11, 12, and 13. Therefore, when one of the compressors 11, 12,
and 13 is filled with insufficient oil (for example, the second compressor 12), the
second compressor 12 may be supplied with oil from the other compressors. In this
way, the oil levels of the compressors 11, 12, and 13 may be balanced.

When one of the compressors 11, 12, and 13 has a lower capacity than the others (for
example, the second compressor 12), the oil separating rate of the oil separator 22 may
be low compared with those of the other oil separators 21 and 23. However, even in

this case, oil separated by the other oil separators 21 and 23 may be supplied to the
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second compressor 12 from the common oil collection pipe 40 through the common
inlet pipe 30 so that the oil level of the second compressor 12 may be properly
maintained.

Fig. 4 is a partial refrigerant cycle diagram of an air conditioner according to a
second embodiment.

The air conditioner of the second embodiment may have the same or similar structure
as the air conditioner of the first embodiment except for oil and/or refrigerant dis-
charging locations of the bypass pipes. In the following description of the second em-
bodiment, only the difference will be explained, and the same or similar structure will
not be described.

In the embodiment of Fig. 4, ends of first to third bypass pipes 61, 62, and 63 are
connected to compressors 11, 12, and 13, and the other ends of the first to third bypass
pipes 61, 62, and 63 are connected to second pipes 34b, 35b, and 36b that are
connected between oil separators 21, 22, and 23 and a common outlet pipe 37. Pressure
reduction parts are formed at the second pipes 34b, 35b, and 36b.

In this case, oil discharged from the compressors 11, 12, and 13, and to the second
pipes 34b, 35b, and 36b through the bypass pipes 61, 62, and 63 joins refrigerant
discharged from the compressors 11, 12, and 13, and then the oil and/or refrigerant
flows back to a common inlet pipe 30 through an condenser (not shown), an evaporator
(not shown), and an expansion unit (not shown). Thereafter, the oil and/or refrigerant
are distributed from the common inlet pipe 30 to the respective compressors 11, 12,
and 13.

In this embodiment, the bypass pipes 61, 62, and 63 are connected to the second
pipes 34b, 35b, and 36b. However, the bypass pipes 61, 62, and 63 can be connected to
the common outlet pipe 37. In this case, as many pressure reduction parts as the
number of the bypass pipes 61, 62, and 63 may be formed at the common outlet pipe
37, or only one pressure reduction part may be formed at the common outlet pipe 37
and connected to the respective bypass pipes 61, 62, and 63.

Fig. 5 is a partial refrigerant cycle diagram of an air conditioner according to a third
embodiment.

The air conditioner of the third embodiment may have the same or similar structure
as the air conditioner of the second embodiment except for the structure of branch oil
collection pipes. In the following description of the third embodiment, only the
difference will be explained, and the same or similar structure will not be described.

Referring to Fig. 5, ends of first to third branch oil collection pipes 71, 72, and 73 are
connected to compressors 11, 12, and 13, and the other ends of the first to third branch
oil collection pipes 71, 72, and 73 are connected to branch inlet pipes 31, 32, and 33.
Therefore, oil separated at oil separators 21, 22, and 23 may be directed back to the
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original compressors 11, 12, and 13.

Surplus oil discharged from the compressors 11, 12, and 13 flow through bypass
pipes 61, 62, and 63. The discharged oil flows back to a common inlet pipe 30 through
a condenser (not shown), an expansion unit (not shown), and an evaporator (not
shown). Thereafter, the oil is distributed from the common inlet pipe 30 to the re-
spective compressors 11, 12, and 13.

Fig. 6 is a partial refrigerant cycle diagram of an air conditioner according to a fourth
embodiment.

The air conditioner of the fourth embodiment may have the same or similar structure
as the air conditioner of the first embodiment except for the structure of an oil
separator. In the following description of the fourth embodiment, only the difference
will be explained, and the same or similar structure will not be described.

Referring to Fig. 6, only one oil separator 80 is disposed at a common outlet pipe 37
at which streams of refrigerant from branch outlet pipes 34, 35, and 36 are gathered.
Ends of bypass pipes 91, 92, and 93 are connected to compressors 11, 12, and 13, and
the other ends of the bypass pipes 91, 92, and 93 are connected to the branch outlet
pipes 34, 35, and 36, respectively.

An oil collection pipe 82 is connected between the oil separator 80 and a common
inlet pipe 30 for allowing oil separated at the oil separator 80 to flow to the common
inlet pipe 30.

Therefore, oil may be discharged from the compressors 11, 12, and 13 to the branch
outlet pipes 34, 35, and 36 through the bypass pipes 91, 92, and 93, and streams of the
oil may flow from the branch outlet pipes 34, 35, and 36 to the oil separator 80 through
the common outlet pipe 37.

Then, the oil introduced into the oil separator 80 flows through the oil collection pipe
82 and is directed to the common inlet pipe 30. Thereafter, the oil is distributed back to
the compressors 11, 12, and 13 from the common inlet pipe 30.

According to the embodiments, when one of the compressors of the air conditioner
has excessive oil, some of the excessive oil is discharged from the compressor through
the bypass pipe connected to the compressor, and then the discharged oil is distributed
to all the compressors through the common inlet pipe. Therefore, the other com-
pressors having insufficient oil may be filled.

Furthermore, oil may be separated by the oil separators, and streams of the separated
oil may gather at the common oil collection pipe. Thereafter, the oil may be distributed
to the respective compressors through the branch inlet pipes. Thus, the oil levels of the
compressors may be properly maintained, and insufficient oil in the compressors may
be prevented.

According to the embodiments, the oil levels of the plurality of compressors of the
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air conditioner may be uniformly maintained, and thus the compressor having in-
sufficient oil maybe prevented. Therefore, the air conditioner may be applied to
various industrial fields.

2% <6

[75] Any reference in this specification to “one embodiment,” “an embodiment,”
“exemplary embodiment,” etc., means that a particular feature, structure, or charac-
teristic described in connection with the embodiment is included in at least one em-
bodiment of the invention. The appearances of such phrases in various places in the
specification are not necessarily all referring to the same embodiment. Further, when a
particular feature, structure, or characteristic is described in connection with any em-
bodiment, it is submitted that it is within the purview of one skilled in the art to effect
such feature, structure, or characteristic in connection with others of the embodiments.

[76] Although embodiments have been described with reference to a number of il-
lustrative embodiments thereof, it should be understood that numerous other modi-
fications and embodiments can be devised by those skilled in the art that will fall
within the spirit and scope of the principles of the invention. More particularly,
various variations and modifications are possible in the component parts and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to variations and modifications in
the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.

[77]
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Claims

An air conditioner comprising:

at least one compressor;

an outlet pipe through which oil and/or refrigerant discharged from the at least
one compressor flows;

an inlet pipe receiving the oil and/or refrigerant flown through the outlet pipe and
allowing the oil and/or refrigerant to flow to the at least one compressor; and

at least one bypass pipe connected to the at least one compressor and allowing
bypass flows of the oil and/or refrigerant from the at least one compressor to the
outlet pipe.

The air conditioner according to claim 1, further comprising:

at least one oil separator separating oil from the oil and/or the refrigerant flowing
through the outlet pipe; and

an oil collector collecting the oil separated by the oil separator; wherein the inlet
pipe receives the oil separated by the oil separator.

The air conditioner according to claim 2, wherein the outlet pipe comprises:

at least one branch outlet pipe connected to the at least one compressor; and

a common outlet pipe receiving flows of oil and/or refrigerant from the at least
one branch outlet pipe,

wherein a pressure reduction part is disposed at the common outlet pipe or the at
least one branch outlet pipe for reducing a pressure of oil and/or refrigerant
discharged from the at least one compressor, and the bypass flows of the oil and/
or refrigerant of the bypass pipes flow to the pressure reduction part.

The air conditioner according to claim 3, wherein the pressure reduction part is
formed by narrowing a portion of the common outlet pipe or the at least one
branch outlet pipe.

The air conditioner according to claim 3, wherein the pressure reduction part is
disposed at the at least one branch outlet pipe, and the at least one bypass pipe is
connected to the pressure reduction part, respectively.

The air conditioner according to claim 3, wherein the common outlet pipe
comprises as many pressure reduction parts as the number of the bypass pipes,
and the bypass pipes are connected to the pressure reduction parts, respectively.
The air conditioner according to claim 3, wherein the common outlet pipe
comprises a single pressure reduction part, and bypass pipes are commonly
connected to the single pressure reduction part.

The air conditioner according to claim 3, wherein the air conditioner comprises a

plurality of oil separators, and the oil separators are disposed at respective branch

10
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outlet pipes.

The air conditioner according to claim 8, wherein the air conditioner comprises a
plurality of bypass pipes, and each bypass pipe is connected to an inlet or an
outlet of the respective oil separator.

The air conditioner according to claim 3, wherein the oil separator is disposed at
the common outlet pipe.

The air conditioner according to claim 1, wherein the inlet pipe comprises:

a common inlet pipe through which the refrigerant discharged from an
evaporator flows; and

branch inlet pipes branching off from the common inlet pipe and respective
connected to the compressors.

The air conditioner according to claim 11, wherein the oil collector is connected
to the common inlet pipe.

The air conditioner according to claim 12, wherein the air conditioner comprises
as many oil separators as the number of the compressors,

and the oil collector comprises branch oil collection pipes respectively connected
to the oil separators, and a common oil collection pipe receiving flows of oil
from the branch oil collection pipes and connected to the common inlet pipe.

The air conditioner according to claim 11, wherein the air conditioner comprises
as many oil separators as the number of the compressors and as many oil
collectors as the number of the compressors, and the oil collectors are connected
from the oil separators to the branch inlet pipes.

The air conditioner according to claim 2, wherein oil collector includes at least
one capillary to reduce oil pressure while flowing through the oil collector.

An air conditioner comprising:

a plurality of compressors;

a plurality of branch outlet pipes through which a fluid discharged from the com-
pressors flows;

pressure reduction parts respectively disposed at the branch outlet pipes to reduce
a pressure of a fluid discharged from the compressors; and

bypass pipes connected from the compressors to the pressure reduction parts to
allow bypass flows of a fluid from the compressors to the branch outlet pipes.
The air conditioner according to claim 16, further comprising:

oil separators respectively disposed at the branch outlet pipes to separate oil from
a fluid discharged from the compressors; and

an oil collection unit allowing oil separated by the oil separators to flow to inlets
of the compressors.

The air conditioner according to claim 17, wherein the bypass pipes are

11
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connected to inlet pipes or outlet pipes of the oil separators.

The air conditioner according to claim 17, further comprising:

a common inlet pipe through which a refrigerant discharged from an evaporator
flows; and

branch inlet pipes branching off from the common inlet pipe and respectively
connected to the compressors,

wherein oil flows from the oil collection unit to the common inlet pipe.

The air conditioner according to claim 16, wherein the pressure reduction parts
have a diameter smaller than that of the branch outlet pipes.

An air conditioner comprising:

a plurality of compressors;

a plurality of branch outlet pipes connected to the compressors to receive flows
of a fluid discharged from the compressors;

at least one oil separator separating oil from the fluid flowing through the branch
outlet pipe units; and

a plurality of bypass pipes connected to the compressors to receive bypass flows
of the fluid discharged from the compressors and communicated with an inlet or

outlet of the oil separator.
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