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Description

Technical Field

[0001] Embodiments relate to an air conditioner.

Background Art

[0002] An air conditioner is a device for controlling the
temperature or humidity of air using a cycle of compres-
sion, condensation, expansion, and evaporation.
[0003] 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.
[0004] Oil separators can be respectively coupled to
outlets of the compressors for separating oil from refrig-
erant discharged from the compressors. The oil separat-
ed by the oil separators is supplied to inlets of the com-
pressors through oil collection pipes.
[0005] Oil collected from one compressor is supplied
to the same compressor and is not supplied to the other
compressors. Thus, the compressors can have unbal-
anced oil level, and components of a compressor having
insufficient oil can lead to mechanical abrasion.
EP0715133 discloses an apparatus comprising two com-
pressors each provided with a mechanism for discharg-
ing, when lubricating oil stored in its casing exceeds a
set amount, the lubricating oil. Another example of the
related art can be found in JPH06221695.

Disclosure of Invention

Technical Problem

[0006] 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 insufficient oil.

Technical Solution

[0007] The technical problem is solved by the invention
according to claim 1.
[0008] In one embodiment, an air conditioner includes:
a plurality of compressors; a plurality of oil separators
connected to outlets of the compressors for separating
refrigerant and/or oil discharged from the compressors;
a plurality of oil collection pipes respectively connected
to the oil separators for collecting oil separated by the oil
separators; a common inlet pipe for receiving oil sepa-
rated by the oil separators and allowing the oil to flow to
the compressors; and a plurality of branch inlet pipes
branching off from the common inlet pipe and respec-
tively connected to the compressors.
[0009] In another embodiment, an air conditioner in-

cludes: a plurality of compressors; a common inlet pipe
through which refrigerant flows to the compressors;
branch inlet pipes branching off from the common inlet
pipe and connected to the compressors; a plurality of oil
separators connected to outlets of the compressors for
separating oil from the refrigerant discharged from the
compressors; and an oil collection unit connected to the
common inlet pipe for allowing oil separated by the oil
separators to flow to the common inlet pipe.
[0010] In a further embodiment, an air conditioner in-
cludes: a plurality of compressors; a common inlet pipe
through which refrigerant flows to the compressors;
branch inlet pipes branching off from the common inlet
pipe and connected to the compressors; an accumulator
connected to the common inlet pipe for allowing a gas
portion of the refrigerant to move to the common inlet
pipe; a plurality of oil separators connected to outlets of
the compressors for separating oil from the refrigerant
discharged from the compressors; and an oil collection
unit through which oil separated by the oil separators
flows, the oil collection unit being connected to the com-
mon inlet pipe.

Advantageous Effects

[0011] According to the embodiments, streams of oil
separated by the oil separators are combined and then
are distributed to the respective compressors so that the
oil levels of the compressors may be properly maintained,
and oil insufficiency of the compressors may be prevent-
ed.
[0012] Furthermore, the combined streams of the sep-
arated oil may be introduced into the accumulator and
their temperature decreased by the low-temperature liq-
uid refrigerant accumulated in the accumulator. There-
fore, the low-temperature gas refrigerant being heated
by the oil may be prevented.

Brief Description of the Drawings

[0013]

Fig. 1 is a partial refrigerant cycle diagram of an air
conditioner according to a first embodiment.
Fig. 2 is a partial refrigerant cycle diagram of an air
conditioner according to a second embodiment.
Fig. 3 is a sectional diagram schematically illustrating
an accumulator of the air conditioner depicted in Fig.
2.
Fig. 4 is a partial refrigerant cycle diagram of an air
conditioner according to a third embodiment.

Mode for the Invention

[0014] Reference will now be made in detail to the em-
bodiments of the present disclosure, examples of which
are illustrated in the accompanying drawings.
[0015] Fig. 1 is a partial refrigerant cycle diagram of an
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air conditioner according to a first embodiment.
[0016] Referring to Fig. 1, the air conditioner of this
embodiment includes a plurality 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 compressors can vary.
[0017] The capacities of the compressors 11, 12, and
13 can vary. Furthermore, various types of compressors
can be used for the compressors 11, 12, and 13. For
example, an inverter compressor having a variable rota-
tion speed or a constant speed compressor can be used.
[0018] An inlet pipe unit is connected to the compres-
sors 11, 12, and 13 to supply refrigerant from an evapo-
rator (not shown) to the compressors 11, 12, and 13
through an accumulator 50. The inlet pipe unit may in-
clude 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 compressors 11, 12, and 13, respec-
tively.
[0019] The evaporator discharges refrigerant which is
received by the common inlet pipe 30 and is distributed
to the branch inlet pipes 31, 32, and 33, and then supplied
to the compressors 11, 12, and 13.
[0020] Branch outlet pipes 34, 35, and 36 are respec-
tively connected to the compressors 11, 12, and 13 for
carrying refrigerant and/or oil discharged from the com-
pressors 11, 12, and 13. A common outlet pipe 37 is
commonly connected to the branch outlet pipes 34, 35,
and 36.
[0021] 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 refrigerant
moves to a condenser (not shown).
[0022] First to third oil separators 21, 22, and 23 are
disposed at the branch outlet pipes 34, 35, and 36 to
separate oil from refrigerant discharged from the com-
pressors 11, 12, and 13.
[0023] An oil collection unit is connected to the oil sep-
arators 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.
[0024] The oil collection unit may include branch oil
collection pipes 41, 42, and 43 and a common oil collec-
tion pipe 40. The branch oil collection pipes 41, 42, and
43 are connected to the respective oil separators 21, 22,
and 23. 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 gathering streams of
oil coming from the branch oil collection pipes 41, 42,
and 43 and supplying the gathered oil to the common
inlet pipe 30.
[0025] 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.

[0026] First to third capillaries 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.
[0027] The capillaries 44, 45, and 46 may have differ-
ent diameters according to the capacities of the compres-
sors 11, 12, and 13. For instance, a large-capacity com-
pressor may discharge large amounts of refrigerant and
oil, and thus an oil separator having a large separating
rate may be necessary.
[0028] In this case, the amount of oil separated by the
oil separator may be large. Accordingly, a capillary hav-
ing a large diameter may be necessary.
[0029] Therefore, for example, when the first compres-
sor 11 has a capacity larger than those of the second
compressor 12 and the third compressor 13, the diameter
of the first capillary 44 may be larger than those of the
second and third capillaries 45 and 46.
[0030] An exemplary operation of the air conditioner
will now be described. In the following description, it is
assumed that the first compressor 11 has the largest ca-
pacity, and the second compressor 12 has a capacity
larger than that of the third compressor 13.
[0031] When the compressors 11, 12, and 13 operate,
refrigerant is introduced into the compressors 11, 12, and
13. Then, the refrigerant is discharged from the compres-
sors 11, 12, and 13 to the branch outlet pipes 34, 35, and
36 together with oil. The discharged refrigerant and oil
are separated from each other by the oil separators 21,
22, and 23.
[0032] Here, the amounts of refrigerant and oil dis-
charged from the first compressor 11 may be largest, and
thus, the amount of oil separated by the first oil separator
21 may be largest.
[0033] The separated oil is discharged from the oil sep-
arators 21, 22, and 23 to the branch oil collection pipes
41, 42, and 43. However, some oil 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.
The oil and refrigerant flow from the common outlet pipe
37 to the accumulator 50 through a condenser (not
shown), an expansion unit (not shown), and an evapo-
rator (not shown).
[0034] While flowing along the branch oil collection
pipes 41, 42, and 43, the oil reduces in pressure and
temperature at the capillaries 44, 45, and 46. Then,
streams of the oil gather at the common oil collection pipe
40.
[0035] Thereafter, the gathered oil flows to the com-
mon inlet pipe 30 where the oil is distributed to the branch
inlet pipes 31, 32, and 33 together with the refrigerant.
[0036] 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 proportional to the capac-
ities of the compressors 11, 12, and 13. That is, the
branch inlet pipe 31 may receive the largest amount of
refrigerant and oil.
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[0037] According to the this embodiment, streams of
oil discharged from the respective oil separators 21, 22,
and 23 are combined at the common oil collection pipe
40, and then the oil is distributed to the compressors 11,
12, and 13. Therefore, the compressors 11, 12, and 13
may be prevented from malfunctioning caused by insuf-
ficient oil, and the oil levels of the compressors 11, 12,
and 13 may be properly maintained.
[0038] Although an oil separator for a compressor hav-
ing the lowest capacity may have a low oil separating
rate (for example, the third compressor 13), a sufficient
amount of oil may be supplied to the third compressor
13 from the common oil collection pipe 40. Therefore,
the oil level of the third compressor 13 may be properly
maintained.
[0039] For example, the compressors 11, 12, and 13
may be high-pressure compressors, and one of the com-
pressors 11, 12, and 13 may store an extremely large
amount of oil while the others may have insufficient oil.
However, even in this case, the oil may be discharged
from the compressor since a rotor of the compressor is
placed in the oil.
[0040] The discharged oil may be distributed to all the
compressors 11, 12, and 13 through the common oil col-
lection pipe 40. Therefore, the compressors having in-
sufficient oil may be supplied with the discharged oil and
oil insufficiency is prevented.
[0041] Fig. 2 is a partial refrigerant cycle diagram of an
air conditioner according to a second embodiment, and
Fig. 3 is a sectional diagram schematically illustrating an
accumulator of the air conditioner depicted in Fig. 2.
[0042] The air conditioner of the second embodiment
may have the same or similar structure as the air condi-
tioner of the first embodiment except for a connection
position of a common oil collection pipe. In the following
description of the second embodiment, only the differ-
ence will be explained, and the same or similar structure
will not be described.
[0043] In the embodiment of Fig. 2, a common oil con-
nection pipe 60 is connected to an accumulator 50.
Therefore, oil introduced into the accumulator 50 from
the common oil connection pipe 60 may flow to a common
inlet pipe 30 together with oil accumulated in the accu-
mulator 50.
[0044] The oil accumulated in the accumulator 50 may
be oil that was discharged from an evaporator to the ac-
cumulator 50. In other words, oil that was not separated
by the oil separators 21, 22, and 23 passes through a
condenser, an expansion unit, and a evaporator together
with refrigerant, and then is introduced into the accumu-
lator 50.
[0045] The accumulator 50 separates gas and liquid
portions of the refrigerant and usually allows only the gas
refrigerant to flow to the compressors 11, 12, and 13. In
detail, a U-shaped gas refrigerant pipe 51 is disposed in
the accumulator 50. The gas refrigerant pipe 51 commu-
nicates with the common inlet pipe 30.
[0046] A connection pipe 54 is connected to the accu-

mulator 50 to supply the refrigerant discharged from the
evaporator to the accumulator 50. Therefore, when the
refrigerant is introduced into the accumulator 50, the gas
portion of the refrigerant flows to the gas refrigerant pipe
51 through an inlet 51a of the gas refrigerant pipe 51.
The liquid portion of the refrigerant flows to a lower portion
of the accumulator 50 to be accumulated there.
[0047] An oil hole 52 may be formed at a lower portion
of the gas refrigerant pipe 51 such that oil accumulated
in the accumulator 50 may flow into the gas refrigerant
pipe 51.
[0048] As shown in Fig.3, in the accumulator 50, the
liquid refrigerant accumulates on top of the oil because
the liquid refrigerant is lighter than oil.
[0049] The temperature of the Oil introduced into the
accumulator 50 from the common oil connection pipe 60
is usually higher than that of the liquid refrigerant and the
oil accumulated in the accumulator 50, and thus the oil
from the common oil connection pipe 60 is cooled.
[0050] High-temperature oil collected from the com-
pressors 11, 12, and 13 may be first cooled by capillaries
44, 45, and 46 and secondly cooled in the accumulator
50. In this case, the gas refrigerant may be prevented
from being heated by the separated oil in the accumulator
50.
[0051] Therefore, the compressors 11, 12, and 13 may
have higher efficiencies since the gas refrigerant to be
supplied to the compressors 11, 12, and 13 is not heated
by the separated oil in the accumulator 50.
[0052] In this embodiment, the accumulator 50 is used
to separate liquid and gas portions of a refrigerant. In
addition, the accumulator 50 may decrease the temper-
ature of oil collected from the compressors 11, 12, and
13 by allowing heat exchange between the collected oil
and oil and/or refrigerant accumulated in the accumulator
50.
[0053] In this embodiment, the oil hole 52 is formed at
the gas refrigerant pipe 51 to allow oil to flow from the
accumulator 50 to the compressors 11, 12, and 13
through the gas refrigerant pipe 51.
[0054] Instead of forming the oil hole 52, an oil pipe
may be connected from a lower portion of the accumu-
lator 50 to the common inlet pipe 30 to allow oil to flow
from the accumulator 50 to the compressors 11, 12, and
13 through the oil pipe and the common inlet pipe 30. In
this case, a valve may be disposed at the oil pipe to con-
trol the flow rate of the oil.
[0055] In this embodiment, the common oil connection
pipe 60 is connected to the accumulator 50. However,
the common oil connection pipe 60 may be connected
directly to the connection pipe 54 where refrigerant dis-
charged from the evaporator flows.
[0056] Fig. 4 is a partial refrigerant cycle diagram of an
air conditioner according to a third embodiment.
[0057] The air conditioner of the third embodiment may
have the same or similar structure as the air conditioner
of the first embodiment except for the structure of branch
oil collection pipes. In the following description of the third
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embodiment, only the difference will be explained, and
the same or similar structure will not be described.
[0058] Referring to Fig. 4, ends of first to third branch
oil collection pipes 71, 72, and 73 are connected to oil
separators 21, 22, and 23, and the other ends of the first
to third branch oil collection pipes 71, 72, and 73 are
connected to a common inlet pipe 30. Therefore, streams
of oil from the branch oil collection pipes 71, 72, and 73
may gather at the common inlet pipe 30. According to
this embodiment, a common oil collection pipe is not
used.
[0059] In this embodiment, the branch oil collection
pipes 71, 72, and 73 are directly connected to the com-
mon inlet pipe 30. However, the branch oil collection
pipes 71, 72, and 73 may be connected to an accumulator
50 or a connection pipe 54.
[0060] According to the embodiments, streams of oil
separated by the oil separators are combined and then
are distributed to the respective compressors so that the
oil levels of the compressors may be properly maintained,
and oil insufficiency of the compressors may be prevent-
ed.
[0061] Furthermore, the combined streams of the sep-
arated oil may be introduced into the accumulator and
their temperature decreased by the low-temperature liq-
uid refrigerant accumulated in the accumulator. There-
fore, the low-temperature gas refrigerant being heated
by the oil may be prevented.
[0062] According to the embodiments, the oil levels of
the plurality of compressors of the air conditioner may be
uniformly maintained, and insufficient oil in the compres-
sor may be prevented. Therefore, the air conditioner may
be applied to various industrial fields.
[0063] Any reference in this specification to "one em-
bodiment," "an embodiment," "exemplary embodiment,"
etc., means that a particular feature, structure, or char-
acteristic described in connection with the embodiment
is included in at least one embodiment 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 embodiment, it is submitted that it is within the pur-
view of one skilled in the art to effect such feature, struc-
ture, or characteristic in connection with others of the
embodiments.
[0064] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications 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, vari-
ous variations and modifications are possible in the com-
ponent parts and/or arrangements of the subject combi-
nation 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 ap-

parent to those skilled in the art.

Claims

1. An air conditioner comprising:

a plurality of compressors (11, 12, 13);
a plurality of oil separators (21, 22, 23) connect-
ed to respective outlets of the compressors (11,
12, 13) to separate refrigerant and/or oil dis-
charged from the compressors (11, 12, 13);
an oil collection unit connected to receive oil sep-
arated by the oil separators (21, 22, 23) and to
allow the oil to flow to the compressors (11, 12,
13);
a common inlet pipe (30) to receive oil separated
by the oil separators (21, 22, 23) and the refrig-
erant, and to allow the oil and the refrigerant to
flow to the compressors (11, 12, 13); and
a plurality of branch inlet pipes (31, 32, 33)
branching off from the common inlet pipe (30)
and respectively connected to the compressors
(11, 12, 13) and
an accumulator (50) connected to the common
inlet pipe (30) to separate liquid and gas portions
of the refrigerant, characterized in that,
the oil collection unit comprises a plurality of oil
collection pipes (41, 42, 43) respectively con-
nected to the oil separators to collect oil sepa-
rated by the oil separators (21, 22, 23), and
a common oil collection pipe (60) at which
streams of oil of the oil collection pipes (41, 42,
43) gather,
in that a connection pipe (54) is connected to
the accumulator (50) to supply the refrigerant
discharged from an evaporator to the accumu-
lator (50),
in that the common oil collection pipe (60) being
connected to the accumulator (50),
in that the oil collection pipes (41, 42, 43) com-
prise capillaries (44, 45, 46), respectively, to re-
duce pressure of oil.

2. The air conditioner according to claim 1, wherein the
capillaries (44, 45, 46) have diameters in proportion
to capacities of the compressors such that the diam-
eter of a capillary corresponding to a high-capacity
compressor is larger than that of a capillary corre-
sponding to a low-capacity compressor.

Patentansprüche

1. Klimaanlage, die aufweist:

mehrere Kompressoren (11, 12, 13)
mehrere Ölabscheider (21, 22, 23), die mit je-
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weiligen Auslässen der Kompressoren (11, 12,
13) verbunden sind, um Kältemittel und/oder Öl,
das/die von den Kompressoren (11, 12, 13) ab-
gegeben wird/werden, abzuscheiden;
eine Ölsammeleinheit, die angeschlossen ist,
um Öl, das von den Ölabscheidem (21, 22, 23)
abgeschieden wird, zu empfangen und zuzulas-
sen, dass das Öl zu den Kompressoren (11, 12,
13) strömt;
eine gemeinsame Einlassleitung (30) zum Emp-
fangen von Öl, das von den Ölabscheidem (21,
22, 23) abgeschieden wird, und dem Kältemittel
und um zuzulassen, dass das Öl und das Käl-
temittel zu den Kompressoren (11, 12, 13) strö-
men; und
mehrere Zweigeinlassleitungen (31, 32, 33), die
von der gemeinsamen Einlassleitung (30) ver-
zweigen und jeweils mit den Kompressoren (11,
12, 13) verbunden sind, und
einen Akkumulator (50), der mit der gemeinsa-
men Einlassleitung (30) verbunden ist, um flüs-
sige und gasförmige Abschnitte des Kältemittels
abzuscheiden, dadurch gekennzeichnet,
dass
die Ölsammeleinheit mehrere Ölsammelleitun-
gen (41, 42,43) umfasst, die jeweils mit den Öl-
abscheidern verbunden sind, um Öl zu sam-
meln, das von den Ölabscheidem (21, 22, 23)
abgeschieden wird, und
eine gemeinsame Ölsammelleitung (60), bei der
Ölströme der Ölsammelleitungen (41, 42, 43)
sich sammeln;
eine Verbindungsleitung (54) mit dem Akkumu-
lator (50) verbunden ist, um das von einem Ver-
dampfer abgegebene Kältemittel an den Akku-
mulator (50) zu liefern,
die gemeinsame Ölsammelleitung (60) mit dem
Akkumulator (50) verbunden ist,
die Ölsammelleitungen (41, 42, 43) jeweils Ka-
pillaren (44, 45, 46) aufweisen, um den Druck
von Öl zu verringern.

2. Klimaanlage nach Anspruch 1, wobei die Kapillaren
(44, 45, 46) Durchmesser haben, die im Verhältnis
zu Kapazitäten der Kompressoren stehen, so dass
der Durchmesser einer Kapillare, die einem Hoch-
kapazitätskompressor entspricht, größer als der ei-
ner Kapillare ist, die einem Niederkapazitätskomp-
ressor entspricht.

Revendications

1. Climatiseur comprenant :

une pluralité de compresseurs (11, 12, 13) ;
une pluralité de séparateurs d’huile (21, 22, 23)
reliés à des sorties respectives des compres-

seurs (11, 12, 13) pour séparer du réfrigérant
et/ou de l’huile évacuée des compresseurs (11,
12, 13) ;
une unité de collecte d’huile reliée pour recevoir
de l’huile séparée par les séparateurs d’huile
(21, 22, 23) et pour permettre à l’huile de s’écou-
ler vers les compresseurs (11, 12 ,13) ;
un tuyau d’entrée commun (30) pour recevoir
de l’huile séparée par les séparateurs d’huile
(21, 22, 23) et le réfrigérant, et pour permettre
à l’huile et au réfrigérant de s’écouler vers les
compresseurs (11, 12, 13) ; et
une pluralité de tuyaux d’entrée de dérivation
(31, 32, 33) dérivant du tuyau d’entrée commun
(30) et reliés respectivement aux compresseurs
(11, 12, 13) et
un accumulateur (50) relié au tuyau d’entrée
commun (30) pour séparer des parties de liquide
et de gaz du réfrigérant, caractérisé en ce que
l’unité de collecte d’huile comprend une pluralité
de tuyaux de collecte d’huile (41, 42, 43) reliés
respectivement aux séparateurs d’huile pour
collecter de l’huile séparée par les séparateurs
d’huile (21, 22, 23) et
un tuyau de collecte d’huile commun (60), sur
lequel des courants d’huile des tuyaux de col-
lecte d’huile (41, 42, 43) se rassemblent,
en ce qu’un tuyau de connexion (54) est relié à
l’accumulateur (50) pour fournir le réfrigérant
évacué d’un évaporateur à l’accumulateur (50),
en ce que le tuyau de collecte d’huile commun
(60) est relié à l’accumulateur (50),
en ce que les tuyaux de collecte d’huile (41, 42,
43) comprennent respectivement des capillai-
res (44, 45, 46) pour réduire la pression d’huile.

2. Climatiseur selon la revendication 1, dans lequel les
capillaires (44, 45, 46) ont des diamètres proportion-
nels aux capacités des compresseurs de sorte que
le diamètre d’un capillaire correspondant à un com-
presseur haute capacité soit plus grand que celui
d’un capillaire correspondant à un compresseur fai-
ble capacité.
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