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(54) Compressor oil recovering apparatus and multi-unit air conditioner equipped with the same

(57) A compressor oil recovering apparatus is dis-
closed which is capable of smoothly re-supplying, to a
compressor, oil separated in an oil separator after emerg-
ing from the compressor, thereby achieving an enhance-
ment in the reliability of the compressor, and thus, an
enhancement in the performance of an air conditioner
using the compressor oil recovering apparatus. A multi-
unit air conditioner using the compressor oil recovering

apparatus is also disclosed. The compressor oil recov-
ering apparatus includes an oil separator adapted to sep-
arate oil from a refrigerant discharged from a compres-
sor, an oil recovering port provided at the compressor,
and an oil recovering tube having one end connected to
the oil separator, and the other end connected to the oil
recovering port.
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Description

[0001] This application claims the benefit of Korean
Patent Application No.P2004-94996, filed on November
19, 2004, which is hereby incorporated by reference as
if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to an air condi-
tioner, and more particularly, to a compressor oil recov-
ering apparatus and a multi-unit air conditioner equipped
with the same.

Discussion of the Related Art

[0003] Generally, air conditioners perform procedures
of compressing, condensing, expanding and evaporating
a refrigerant to cool and/or heat a confined space. Such
air conditioners are classified into a cooling type wherein
a refrigerant flows only in one direction through a refrig-
erant cycle, to supply cold air to a confined space, and
a cooling and heating type wherein a refrigerant flows
bidirectionally in a selective manner through a refrigerant
cycle, to selectively supply cold air or hot air to a confined
space.
[0004] Also, such air conditioners are classified into a
general type wherein one indoor unit is connected to one
outdoor unit, and a multi-unit type wherein a plurality of
indoor units are connected to one outdoor unit. For the
multi-unit type, an air conditioner may be implemented
which includes at least one outdoor unit.
[0005] Meanwhile, the outdoor unit of such a multi-unit
air conditioner includes at least one compressor corre-
sponding to the load of the indoor units, and an oil sep-
arator connected to a refrigerant discharge line of the
compressor, and adapted to separate oil from a refriger-
ant discharged from the compressor.
[0006] The compressor sucks low-temperature and
low-pressure refrigerant gas, compresses the sucked re-
frigerant gas into high-temperature and high-pressure re-
frigerant gas, and discharges the resulting refrigerant
gas. When such high-temperature and high-pressure re-
frigerant gas is discharged from the compressor, oil
present in the compressor is also discharged together
with the refrigerant. The oil contained in the discharged
refrigerant is again fed to the compressor after being sep-
arated from the refrigerant in the oil separator.
[0007] In the conventional multi-unit air conditioner,
however, problems occur when the oil separated by the
oil separator is returned to the compressor via a refrig-
erant suction line.
[0008] That is, the oil separated by the oil separator
may be re-discharged together with the refrigerant dis-
charged from the compressor via the refrigerant dis-
charge line, without being returned to the compressor via

the refrigerant suction line. This is because there is a
pressure difference between the refrigerant suction line
and the refrigerant discharge line due to the flow rate of
the refrigerant discharged through the refrigerant dis-
charge line. As a result, shortage of oil may occur in the
compressor.
[0009] Such oil shortage may cause abrasion and per-
formance degradation of the compressor. As a result, the
compressor exhibits a degradation in reliability.
[0010] The performance degradation of the compres-
sor results in a degradation in the efficiency of the multi-
unit air conditioner using the compressor, thereby caus-
ing a degradation in cooling/heating performance.

SUMMARY OF THE INVENTION

[0011] Accordingly, the present invention is directed
to a compressor oil recovering apparatus and a multi-unit
air conditioner equipped with the same that substantially
obviate one or more problems due to limitations and dis-
advantages of the related art.
[0012] An object of the present invention is to provide
a compressor oil recovering apparatus which is capable
of smoothly re-supplying, to a compressor, oil separated
in an oil separator after emerging from the compressor,
thereby achieving an enhancement in the reliability of the
compressor, and thus, an enhancement in the perform-
ance of an air conditioner using the compressor oil re-
covering apparatus, and to provide a multi-unit air con-
ditioner using the compressor oil recovering apparatus.
[0013] Additional advantages, objects, and features of
the invention will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention.
The objectives and other advantages of the invention
may be realized and attained by the structure particularly
pointed out in the written description and claims hereof
as well as the appended drawings.
[0014] To achieve these objects and other advantages
and in accordance with the purpose of the invention, as
embodied and broadly described herein, a compressor
oil recovering apparatus comprises: an oil separator
adapted to separate oil from a refrigerant discharged
from a compressor; an oil recovering port provided at the
compressor; and an oil recovering tube having one end
connected to the oil separator, and the other end con-
nected to the oil recovering port.
[0015] The providing of the oil recovering port may be
achieved at positions where oil recovered through the oil
recovering tube does not interfere with refrigerant flows
respectively sucked along a refrigerant suction tube of
the compressor and discharged along a refrigerant dis-
charge line of the compressor.
[0016] The oil recovering port may be arranged at a
position of the compressor corresponding to a level of oil
initially sealed in the compressor.
[0017] The compressor oil recovering apparatus may
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further comprise an adjuster adapted to adjust an amount
of oil recovered from the oil separator to the compressor
in accordance with an oil storage state of the compressor.
The adjuster may comprise an oil sensor adapted to
sense an amount of oil stored in the compressor, and a
solenoid valve adapted to control supply or cut-off of the
oil supplied to the compressor, and an amount of the
supplied oil, based on the sensed oil amount. The oil
sensor may be arranged in the compressor. The solenoid
valve may be arranged at the oil recovering tube. The
adjuster may comprise a float adapted to sense a level
of oil stored in the compressor, and a float valve adapted
to control supply or cut-off of the oil supplied to the com-
pressor, and an amount of the supplied oil, based on the
sensed oil level. The float valve may be arranged at the
oil recovering tube.
[0018] The compressor oil recovering apparatus may
further comprise a strainer arranged at the oil recovering
tube, and adapted to filter the oil recovered to the com-
pressor through the oil recovering tube to remove foreign
matter contained in the oil.
In another aspect of the present invention, a multi-unit
air conditioner comprises: an outdoor unit comprising a
plurality of compressors, and an outdoor heat exchanger;
a plurality of indoor units connected to the outdoor unit,
each of the indoor units comprising an indoor heat ex-
changer; a plurality of oil separators each adapted to sep-
arate oil from a refrigerant discharged from an associated
one of the compressors; a plurality of oil recovering port
provided at the plurality of compressors, respectively;
and a plurality of oil recovering tubes each having one
end connected to an associated one of the oil separators,
and the other end connected to the associated oil recov-
ering port corresponding to the associated oil separator.
[0019] The providing of each of the oil recovering ports
may be achieved at positions where oil recovered
through the oil recovering tube does not interfere with
refrigerant flows respectively sucked along a refrigerant
suction tube of the associated compressor and dis-
charged along a refrigerant discharge line of the associ-
ated compressor. The oil recovering port may be ar-
ranged at a position of the compressor corresponding to
a level of oil initially sealed in the compressor.
[0020] The multi-unit air conditioner may further com-
prise an adjuster adapted to adjust an amount of oil re-
covered from each of the oil separators to the compressor
associated with the oil separator in accordance with an
oil storage state of the associated compressor. The ad-
juster may comprise oil sensors each adapted to sense
an amount of oil stored in an associated one of the com-
pressors, and solenoid valves each adapted to control
supply or cut-off of the oil supplied to an associated one
of the compressors, and the amount of the supplied oil
in accordance with the oil amount sensed by the oil sen-
sor corresponding to the associated compressor.
[0021] The oil sensors may be arranged in the asso-
ciated compressors, respectively. The solenoid valves
may be arranged at the oil recovering tubes, respectively.

The adjuster may comprise floats each adapted to sense
a level of oil stored in an associated one of the compres-
sors, and float valves each adapted to control supply or
cut-off of the oil supplied to an associated one of the
compressors, and an amount of the supplied oil, based
on the oil level sensed by the float corresponding to the
associated compressor. The float valves may be ar-
ranged at the oil recovering tubes, respectively.
[0022] The multi-unit air conditioner may further com-
prise strainers each arranged at an associated one of
the oil recovering tubes, and adapted to filter the oil re-
covered to the compressor corresponding to the associ-
ated oil recovering tube through the associated oil recov-
ering tube to remove foreign matter contained in the oil.
In another aspect of the present invention, a multi-unit
air conditioner comprises: an outdoor unit comprising a
plurality of compressors, and an outdoor heat exchanger;
a plurality of indoor units connected to the outdoor unit,
each of the indoor units comprising an indoor heat ex-
changer; a plurality of oil separators each adapted to sep-
arate oil from a refrigerant discharged from an associated
one of the compressors; a plurality of oil recovering port
provided at the plurality of compressors, respectively; a
plurality of oil recovering tubes each having one end con-
nected to an associated one of the oil separators, and
the other end connected to the associated oil recovering
port corresponding to the associated oil separator; a plu-
rality of temperature sensors each arranged in an asso-
ciated one of the compressors, and adapted to sense an
internal temperature of the associated compressor; and
a uniform distribution tube which communicates with the
compressors, and uniformly distributes oil to the com-
pressors, based on the temperatures respectively
sensed by the temperature sensors.
[0023] The multi-unit air conditioner may further com-
prise a strainer arranged at the uniform distribution tube,
and adapted to filter oil flowing through the uniform dis-
tribution tube to remove foreign matter contained in the
oil.
[0024] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:
[0026] FIG. 1 is a schematic view illustrating a first em-
bodiment of a compressor oil recovering apparatus ac-
cording to the present invention;
[0027] FIG. 2 is a schematic view illustrating a second
embodiment of a compressor oil recovering apparatus
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according to the present invention;
[0028] FIG. 3 is a partially-broken perspective view il-
lustrating a first embodiment of a multi-unit air conditioner
according to the present invention;
[0029] FIG. 4 is a schematic view illustrating a refrig-
erant cycle established during a cooling operation of the
multi-unit air conditioner shown in FIG. 3;
[0030] FIG. 5 is a schematic view illustrating a com-
pressor oil recovering structure included in an outdoor
unit shown in FIG. 3;
[0031] FIG. 6 is a schematic view illustrating another
compressor oil recovering structure included in the out-
door unit shown in FIG. 3;
[0032] FIG. 7 is a partially-broken perspective view il-
lustrating a second embodiment of a multi-unit air con-
ditioner according to the present invention;
[0033] FIG. 8 is a schematic view illustrating a refrig-
erant cycle established during a cooling operation of the
multi-unit air conditioner shown in FIG. 7;
[0034] FIG. 9 is a schematic view illustrating a com-
pressor oil recovering structure included in an outdoor
unit shown in FIG. 7; and
[0035] FIG. 10 is a schematic view illustrating another
compressor oil recovering structure included in the out-
door unit shown in FIG. 7.

DETAILED DESCRIPTION OF THE INVENTION

[0036] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.
[0037] First, a first embodiment of a compressor oil
recovering apparatus according to the present invention
will be described with reference to FIG. 1.
[0038] As shown in FIG. 1, the compressor oil recov-
ering apparatus according to the first embodiment of the
present invention includes a compressor 83, which is in-
cluded in an air conditioner, an oil separator 85 for sep-
arating oil from a refrigerant discharged from the com-
pressor 83, and an oil recovering port 830 provided at
the compressor 83.
[0039] The compressor oil recovering apparatus also
includes an oil recovering tube 163 having one end con-
nected to the oil separator 85, and the other end con-
nected to the oil recovering port 830.
[0040] The connection of the oil recovering port 830 is
achieved at positions where oil recovered through the oil
recovering tube 163 does not interfere with refrigerant
flows respectively sucked along a refrigerant suction tube
83b of the compressor 83 and discharged along a refrig-
erant discharge line 83a of the compressor 83. That is,
the oil recovering port 830 communicates with a lower
portion of the compressor 83 at a position lower than the
refrigerant suction line 83b. In accordance with this ar-
rangement, it is possible to prevent oil, which is re-intro-

duced into the compressor 83 through the oil recovering
tube 163, from being discharged from the compressor
83, together with the refrigerant flowing in the compressor
83, before the oil is stored in the compressor 83. The
compressor oil recovering apparatus further includes a
strainer 163a arranged at the oil recovering tube 163,
and adapted to filter the oil recovered to the compressor
to remove foreign matter contained in the oil.
[0041] It is preferred that the oil recovering port 830 be
formed at a position of the compressor 83 corresponding
to the level of the surface of oil initially sealed in the com-
pressor 83.
[0042] The compressor oil recovering apparatus fur-
ther includes an adjuster for adjusting the amount of oil
supplied from the oil separator 85 to the compressor 83
in accordance with the oil storage state of the compressor
83.
[0043] The adjuster includes an oil sensor 173a adapt-
ed to sense the amount of oil stored in the compressor
83, and a solenoid valve 173b adapted to control the
supply or cut-off of the oil supplied to the compressor 83,
and the amount of the supplied oil in accordance with the
oil amount sensed by the oil sensor 173a. The oil sensor
173a is arranged in the compressor 83, and the solenoid
valve 173b is arranged at the oil recovering tube 163.
[0044] Hereinafter, operation of the compressor oil re-
covering apparatus having the above-described config-
uration according to the first embodiment of the present
invention will be described.
[0045] When the compressor 83 operates, low-tem-
perature and low-pressure refrigerant gas is sucked into
the compressor 83 through the refrigerant suction line
83b. The sucked refrigerant is compressed to a high-
temperature and high-pressure state while passing
through the compressor 83, and is then discharged from
the compressor 83 through the refrigerant discharge line
83a.
[0046] When the high-temperature and high-pressure
refrigerant is discharged from the compressor 83, oil
present in the compressor 83 is also discharged together
with the refrigerant. The refrigerant is then introduced
into the oil separator 85 which, in turn, separates oil from
the refrigerant. The oil separated by the oil separator 85
is stored in the oil separator 85. The stored oil is subse-
quently supplied to the compressor 83 via the oil recov-
ering tube 163 connected to the oil recovering port 830.
[0047] Since the oil recovering tube 163 communi-
cates with the lower portion of the compressor 83 at a
position lower than the refrigerant suction tube 83b, as
described above, the oil in the oil separator 85 can be
supplied to the compressor 83 through the oil recovering
tube 163 without any interference with the refrigerant
which flows in the compressor 83. Accordingly, the oil
supplied to the compressor 83 is smoothly received in
the lower portion of the compressor 83.
[0048] Meanwhile, the oil, which is re-introduced into
the compressor through the oil recovering tube 163, as
described above, can be selectively supplied to the com-
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pressor 83 only when the supply of the oil is required,
using the adjuster. That is, the oil sensor 173a senses
the oil storage state of the compressor 83 during the op-
eration of the compressor 83. Based on the sensed oil
storage state, the opening degree of the solenoid valve
173b can be adjusted to adjust the amount of oil supplied
to the compressor 83. Thus, it is possible to not only
supply the oil stored in the oil separator 85 at the point
of time when shortage of oil occurs in the compressor
83, but also to smoothly store the supplied oil in the lower
portion of the compressor 83.
[0049] Next, a second embodiment of a compressor
oil recovering apparatus according to the present inven-
tion will be described with reference to FIG. 2.
[0050] As shown in FIG. 2, the compressor oil recov-
ering apparatus according to the second embodiment of
the present invention includes a compressor 83, an oil
separator 85, an oil recovering port 830, an oil recovering
tube 163, a strainer 163a, and an adjuster, identically to
the above-described first embodiment.
[0051] Contrary to the first embodiment, however, the
adjuster of the second embodiment includes a float 183a
adapted to sense the level of oil stored in the compressor
83, and a float valve 183b for controlling the supply or
cut-off of the oil supplied to the compressor 83, and the
amount of the supplied oil in accordance with the oil level
sensed by the float 183a. The float valve 183b is arranged
at the oil recovering tube 163.
[0052] Similarly to the first embodiment, in accordance
with the second embodiment, it is possible to not only
supply the oil stored in the oil separator 85 immediately
at the point of time when shortage of oil occurs in the
compressor 83, but also to smoothly store the supplied
oil in the lower portion of the compressor 83.
[0053] Next, a first embodiment of a multi-unit air con-
ditioner according to the present invention will be de-
scribed with reference to FIGs. 3 to 6.
As shown in FIGs. 3 and 4, the multi-unit air conditioner
according to the first embodiment of the present invention
includes an outdoor unit 80, which includes a plurality of
compressors 83 and 84, and an outdoor heat exchanger
82, and a plurality of indoor units 51, 52, 53, and 54 con-
nected to the outdoor unit 80. Each of the indoor units
51, 52, 53, and 54 includes an indoor heat exchanger
74. The multi-unit air conditioner also includes a plurality
of oil separators 85 and 86 each adapted to separate oil
from a refrigerant discharged from an associated one of
the compressors 83 and 84, a plurality of oil recovering
port 830 and 840 each provided to an associated one of
the compressors 83 and 84, and a plurality of oil recov-
ering tubes 163 and 164 each having one end connected
to an associated one of the oil separators 85 and 86, and
the other end connected to an associated one of the oil
recovering port 830 and 840 corresponding to the asso-
ciated oil separator 85 or 86.
[0054] As shown in FIG. 5, the providing of each of the
oil recovering port 830 and 840 is achieved at positions
where oil recovered through the oil recovering tube 163

does not interfere with refrigerant flows respectively
sucked along a refrigerant suction tube 83b or 84b of the
associated compressor 83 or 84 and discharged along
a refrigerant discharge line 83a 84a of the associated
compressor 83 or 84. That is, each of the oil recovering
port 830 and 840 communicates with a lower portion of
the associated compressor 83 or 84 at a position lower
than the associated refrigerant suction line 83b or 84b.
In accordance with this arrangement, it is possible to pre-
vent oil, which is re-introduced into the compressors 83
and 84 through the oil recovering tubes 163 and 164,
from being discharged from the compressors 83 and 84,
together with the refrigerant flowing in the compressors
83 and 84, before the oil is stored in the compressors 83
and 84. The multi-unit air conditioner further includes
strainers 163a and 164a respectively arranged at the oil
recovering tubes 163 and 164, and adapted to filter the
oil recovered to the compressors 83 and 84 through the
oil recovering tubes 163 and 164 to remove foreign matter
contained in the oil.
[0055] It is preferred that the oil recovering port 830
and 840 be formed at a position of the associated com-
pressor 83 or 84 corresponding to the level of the surface
of oil initially sealed in the associated compressor 83 or
84.
[0056] The multi-unit air conditioner further includes
an adjuster for adjusting the amount of oil supplied from
each of the oil separators 85 and 86 to the associated
compressor 83 or 84 in accordance with the oil storage
state of the associated compressor 83 or 84.
[0057] The adjuster includes oil sensors 173a and
174a each adapted to sense the amount of oil stored in
an associated one of the compressors 83 and 84, and
solenoid valves 173b and 174b each adapted to control
the supply or cut-off of the oil supplied to an associated
one of the compressors 83 and 84, and the amount of
the supplied oil in accordance with the oil amount sensed
by the oil sensor 173a or 174b corresponding to the as-
sociated compressor 83 or 84. The oil sensors 173a and
174a are arranged in the compressors 83 and 84, re-
spectively, and the solenoid valves 173b and 174b are
arranged at the oil recovering tubes 163 and 164, respec-
tively.
[0058] Meanwhile, FIG. 6 is a schematic view illustrat-
ing another compressor oil recovering structure in the
outdoor unit of FIG. 3. This compressor oil recovering
structure includes an adjuster having a configuration dif-
ferent from that of the above-described adjuster. As
shown in FIG. 6, the adjuster includes floats 183a and
184a, and float valves 183b and 184b, contrary to the
above-described oil sensors 173a and 174a, and sole-
noid valves 173b and 174b. Each of the floats 183a and
184a senses the level of oil stored in an associated one
of the compressors 83 and 84. Each of the float valves
183b and 184b controls the supply or cut-off of the oil
supplied to an associated one of the compressors 83 and
84, and the amount of the supplied oil in accordance with
the oil level sensed by the float 183a or 184b correspond-
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ing to the associated compressor 83 or 84. The float
valves 183b and 184b are arranged at the oil recovering
tubes 163 and 164, respectively.
[0059] Hereinafter, operation of the multi-unit air con-
ditioner having the above-described configuration ac-
cording to the first embodiment of the present invention
will be described.
[0060] When the multi-unit air conditioner operates,
the compressors 83 and 84 suck low-temperature and
low-pressure refrigerant gas through the refrigerant suc-
tion lines 83b and 84b, respectively. The sucked refrig-
erant is compressed to a high-temperature and high-
pressure state while passing through the compressors
83 and 84, and is then discharged from the compressors
83 and 84 through the refrigerant discharge lines 83a
and 84a, respectively.
[0061] When the high-temperature and high-pressure
refrigerant is discharged from the compressors 83 and
84, oil present in the compressors 83 and 84 is also dis-
charged together with the refrigerant. The refrigerant is
then introduced into the oil separators 85 and 86 which,
in turn, separate oil from the refrigerant. The oil separated
by each oil separator 85 or 86 is stored in the oil separator
85 or 86. The oil stored in each of the oil separators 85
and 86 is subsequently supplied to an associated one of
the compressors 83 and 84 via an associated one of the
oil recovering tubes 163 and 164 connected to an asso-
ciated one of the oil recovering ports 830 and 840.
[0062] Since each of the oil recovering tubes 163 and
164 communicates with the lower portion of the associ-
ated compressor 83 or 84 at a position lower than the
associated refrigerant suction tube 83b or 84b, as de-
scribed above, the oil can be supplied to the associated
compressor 83 or 84 through the oil recovering tube 163
or 164 without any interference with the refrigerant which
flows in the associated compressor 83 or 84. Accordingly,
the oil supplied to each compressor 83 or 84 is smoothly
received in the lower portion of the compressor 83 or 84.
[0063] Meanwhile, the oil, which is re-introduced into
the compressor through each of the oil recovering tubes
163 and 164, as described above, can be selectively sup-
plied to the associated compressor 83 or 84 when the
supply of the oil is required, using the adjuster. That is,
each of the oil sensors 173a and 174a, which are ar-
ranged in respective compressors 83 and 84, senses the
oil storage state of the associated compressor 83 or 84
during the operation of the associated compressor 83 or
84. Based on the sensed oil storage state, the opening
degree of the associated solenoid valve 173b or 174b
can be adjusted to adjust the amount of oil supplied to
the associated compressor 83 or 84. Thus, it is possible
to not only supply the oil stored in each oil separator 85
or 86 at the point of time when shortage of oil occurs in
the associated compressor 83 or 84, but also to smoothly
store the supplied oil in the lower portion of the associated
compressor 83 or 84.
[0064] Meanwhile, the refrigerant, from which oil has
been separated in the oil separators 85 and 86, is intro-

duced into the indoor heat exchangers 74 of the indoor
units 51, 52, 534, and 54, which operate in cooling mode,
after passing through a 4-way valve (designated by "87b"
in FIG. 4), the outdoor heat exchanger 82, and an ex-
pansion device 88a, in this order. The refrigerant, which
passes through the indoor heat exchangers 74, is evap-
orated while cooling air present around the indoor heat
exchangers 74, thereby causing the indoor unit 51, 52,
53, and 54 to function as coolers. The refrigerant is then
returned to the compressors 83 and 84 after passing
through the 4-way valve 87b and an accumulator (des-
ignated by "87a" in FIG. 4). For reference, when it is de-
sired to operate the indoor units 51, 52, 53, and 54 as
heaters, this can be achieved by changing the flow of the
refrigerant via the 4-way valve 87b such that the refrig-
erant flows in a direction reverse to that of the cooling
mode.
[0065] Next, a second embodiment of a multi-unit air
conditioner according to the present invention will be de-
scribed with reference to FIGs. 7 to 10.
[0066] As shown in FIGs. 7 and 8, the multi-unit air
conditioner according to the second embodiment of the
present invention includes an outdoor unit 80, a plurality
of indoor units 51, 52, 53, and 54, a plurality of oil sepa-
rators 85 and 86, a plurality of oil recovering ports 830
and 840, a plurality of oil recovering tubes 163 and 164,
strainers 163a and 164a, and an adjuster, identically to
those of the multi-unit air conditioner according to the
first embodiment.
[0067] Since these elements have the same configu-
rations and functions as those of the first embodiment,
no detailed description thereof will be given.
[0068] Accordingly, similarly to the first embodiment,
the multi-unit air conditioner according to the second em-
bodiment can not only supply the oil stored in each oil
separator 85 or 86 immediately at the point of time when
shortage of oil occurs in the associated compressor 83
or 84, but also can smoothly store the supplied oil in the
lower portion of the associated compressor 83 or 84.
[0069] As shown in FIG. 9, the multi-unit air conditioner
according to the second embodiment also includes a plu-
rality of temperature sensors 153 and 154 each arranged
in an associated one of the compressors 83 and 84, and
adapted to sense an internal temperature of the associ-
ated compressor 83 or 84. The multi-unit air conditioner
further includes a uniform distribution tube 150 which
communicates with the compressors 83 and 84, and uni-
formly distributes oil to the compressors 83 and 84, based
on the temperatures respectively sensed by the temper-
ature sensors 153 and 154.
[0070] Each of the temperature sensors 153 and 154
is arranged in an associated one of the compressors 83
and 84 while being adjacent to an end of the uniform
distribution tube 150 corresponding to the associated
compressor 83 or 84.
[0071] It is preferred that each end of the uniform dis-
tribution tube 150 be arranged at a level not lower than
a lower limit of the oil level of the associated compressor
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83 or 84. For example, each end of the uniform distribu-
tion tube 150 is arranged at a level lower than the position
where an end of the associated oil recovering tube 163
or 164 communicating with the associated oil recovering
port 830 or 840.
[0072] In the multi-unit air conditioner of the second
embodiment, accordingly, it is possible to prevent oil from
being non-uniformly distributed in the compressors 83
and 84 due to a difference between the amounts of oil
stored in the compressors 83 and 84 caused by a varia-
tion in operation load occurring during the operation of
the multi-unit air conditioner.
[0073] That is, the suction pressures of the compres-
sors 83 and 84 may be different from each other due to
a variation in operation load occurring during the opera-
tion of the multi-unit air conditioner. As a result, oil may
be non-uniformly distributed to the compressors 83 and
84. Such non-uniform oil distribution can be prevented
by the temperature sensors 153 and 154 arranged in
respective compressors 83 and 84, and the uniform dis-
tribution tube 150 communicating with the compressors
83 and 84 in common. In detail, the temperature sensors
153 and 154 arranged in respective compressors 83 and
84 sense respective internal temperatures of the com-
pressors 83 and 84. When the temperature sensed by
each of the temperature sensors 153 and 154 is not high-
er than a critical temperature of the associated compres-
sor 83 or 84, the compressors 83 and 84 are alternately
operated for a predetermined time. As a result, oil flows
from one of the compressors 83 and 84, in which a larger
amount of oil is stored, to another one of the compressors
83 and 84, in which a smaller amount of oil is stored,
through the uniform distribution tube 150 connected be-
tween the compressors 83 and 84. Accordingly, oil is
uniformly distributed in the compressors 83 and 84. Here,
the critical temperature of the compressors 83 and 84
corresponds to the internal temperature of the compres-
sors 83 and 84 exhibited during the operation of the com-
pressors 83 and 84 when a minimal amount of oil required
in each of the compressors 83 and 84 is stored.
[0074] Meanwhile, FIG. 10 is a schematic view illus-
trating another compressor oil recovering structure in the
outdoor unit of FIG. 7. This compressor oil recovering
structure includes an adjuster having a configuration dif-
ferent from that of the above-described adjuster. As
shown in FIG. 10, the adjuster includes floats 183a and
184a, and float valves 183b and 184b, contrary to the
above-described oil sensors 173a and 174a, and sole-
noid valves 173b and 174b. Each of the floats 183a and
184a senses the level of oil stored in an associated one
of the compressors 83 and 84. Each of the float valves
183b and 184b controls the supply or cut-off of the oil
supplied to an associated one of the compressors 83 and
84, and the amount of the supplied oil in accordance with
the oil level sensed by the float 183a or 184b correspond-
ing to the associated compressor 83 or 84. The float
valves 183b and 184b are arranged at the oil recovering
tubes 163 and 164, respectively. Using this adjuster, it

is possible to not only supply the oil stored in each oil
separator 85 or 86 immediately at the point of time when
shortage of oil occurs in the associated compressor 83
or 84, but also to smoothly store the supplied oil in the
lower portion of the associated compressor 83 or 84, sim-
ilarly to the case using the above-described adjuster.
[0075] The multi-unit air conditioner according to the
present invention, which has been described, has various
effects.
[0076] First, in accordance with the present invention,
the oil, which is separated from the refrigerant in the oil
separators, is smoothly supplied to the oil storing section
of each compressor without any interference. According-
ly, there are advantages of preventing abrasion and noise
from being generated in the compressors, increasing the
life of the compressors, and enhancing the system effi-
ciency of the air conditioner.
[0077] Second, in accordance with the present inven-
tion, the oil discharged from each compressor together
with the refrigerant is directly recovered to the compres-
sor via a single oil path defined by the oil separator, oil
recovering port, and oil recovering tube associated with
the compressor. Accordingly, there is an advantage in
that it is possible to efficiently recover compressor oil.
[0078] Third, in accordance with the present invention,
it is possible to continuously supply an appropriate
amount of oil, based on the oil storage state of each com-
pressor. Accordingly, it is possible to prevent oil shortage
in the compressors, and non-uniform oil distribution be-
tween the compressors, and thus, to achieve an en-
hancement in the performance of the compressors.
[0079] Fourth, in accordance with the present inven-
tion, oil can be uniformly distributed to the compressors
immediately at the point of time when shortage of oil oc-
curs in one of the compressors. Accordingly, there are
advantages of preventing abrasion and noise from being
generated in the compressors, and increasing the life of
the compressors.
[0080] Fifth, in accordance with the present invention,
it is possible to execute the operation for uniformly dis-
tributing oil to the compressors, only when non-uniform
distribution of oil in the compressors occurs. Accordingly,
it is possible to minimize the consumption of electric pow-
er, and thus, to effectively reduce the consumption of
energy.
[0081] Sixth, since the performance of the compres-
sors is enhanced in accordance with the present inven-
tion, the performance and efficiency of the multi-unit air
conditioner using the compressors are enhanced. Ac-
cordingly, there is an advantage of an enhancement in
cooling/heating performance.
[0082] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that the
present invention covers the modifications and variations
of this invention provided they come within the scope of
the appended claims and their equivalents.
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Claims

1. A compressor oil recovering apparatus comprising:

an oil separator adapted to separate oil from a
refrigerant discharged from a compressor;
an oil recovering port provided at the compres-
sor; and
an oil recovering tube having one end connected
to the oil separator, and the other end connected
to the compressor.

2. A multi-unit air conditioner comprising:

an outdoor unit comprising a plurality of com-
pressors, and an outdoor heat exchanger;
a plurality of indoor units connected to the out-
door unit, each of the indoor units comprising an
indoor heat exchanger;
a plurality of oil separators each adapted to sep-
arate oil from a refrigerant discharged from an
associated one of the compressors;
a plurality of oil recovering port provided at the
plurality of compressors, respectively; and
a plurality of oil recovering tubes each having
one end connected to an associated one of the
oil separators, and the other end connected to
the associated oil recovering port to the associ-
ated oil separator.

3. The compressor oil recovering apparatus according
to claim 1 or claim 2, wherein the connection of the
oil recovering tube is achieved at positions where oil
recovered through the oil recovering tube does not
interfere with refrigerant flows respectively sucked
along a refrigerant suction tube of the compressor
and discharged along a refrigerant discharge line of
the compressor.

4. The compressor oil recovering apparatus according
to claim 1 or claim 2, wherein the oil recovering port
is arranged at a position of the compressor corre-
sponding to a level of oil initially sealed in the com-
pressor.

5. The compressor oil recovering apparatus according
to claim 1 or claim 2, further comprising:

an adjuster adapted to adjust an amount of oil
recovered from the oil separator to the compres-
sor in accordance with an oil storage state of the
compressor.

6. The compressor oil recovering apparatus according
to claim 5, wherein the adjuster comprises:

an oil sensor adapted to sense an amount of oil
stored in the compressor; and

a solenoid valve adapted to control supply or
cut-off of the oil supplied to the compressor, and
an amount of the supplied oil, based on the
sensed oil amount.

7. The compressor oil recovering apparatus according
to claim 6, wherein the oil sensor is arranged in the
compressor.

8. The compressor oil recovering apparatus according
to claim 6, wherein the solenoid valve is arranged at
the oil recovering tube.

9. The compressor oil recovering apparatus according
to claim 5, wherein the adjuster comprises:

a float adapted to sense a level of oil stored in
the compressor; and
a float valve adapted to control supply or cut-off
of the oil supplied to the compressor, and an
amount of the supplied oil, based on the sensed
oil level.

10. The compressor oil recovering apparatus according
to claim 9, wherein the float valve is arranged at the
oil recovering tube.

11. The compressor oil recovering apparatus according
to claim 1 or claim 2, further comprising:

a strainer arranged at the oil recovering tube,
and adapted to filter the oil recovered to the com-
pressor through the oil recovering tube to re-
move foreign matter contained in the oil.

12. A multi-unit air conditioner comprising:

an outdoor unit comprising a plurality of com-
pressors, and an outdoor heat exchanger;
a plurality of indoor units connected to the out-
door unit, each of the indoor units comprising an
indoor heat exchanger;
a plurality of oil separators each adapted to sep-
arate oil from a refrigerant discharged from an
associated one of the compressors;
a plurality of oil recovering port provided at the
plurality of compressors, respectively;
a plurality of oil recovering tubes each having
one end connected to an associated one of the
oil separators, and the other end connected to
the associated oil recovering port corresponding
to the associated oil separator;
a plurality of temperature sensors each ar-
ranged in an associated one of the compressors,
and adapted to sense an internal temperature
of the associated compressor; and
a uniform distribution tube which communicates
with the compressors, and
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uniformly distributes oil to the compressors,
based on the temperatures respectively sensed
by the temperature sensors.

13. The multi-unit air conditioner according to claim 12,
further comprising:

a strainer arranged at the uniform distribution
tube, and adapted to filter oil flowing through the
uniform distribution tube to remove foreign mat-
ter contained in the oil.

15 16 



EP 1 659 351 A2

10



EP 1 659 351 A2

11



EP 1 659 351 A2

12



EP 1 659 351 A2

13



EP 1 659 351 A2

14



EP 1 659 351 A2

15



EP 1 659 351 A2

16



EP 1 659 351 A2

17



EP 1 659 351 A2

18


	bibliography
	description
	claims
	drawings

