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—d (57) Abstract: The present invention relates to an air conditioner and a method for controlling the same for stable operation of a

=

cycle. For this, present invention provides an air conditioner including a plurality of compressors operated continuously for contin-
uous qclic operation, oil separators for separating oil from refrigerant from the compressors and supplying the oil to the compressors
again, and an oil distributor for selective supply of the oil from the oil separators to some of the plurality of compressors.
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Description
AIR CONDITIONER AND CONTROLLING METHOD

FOR THE SAME
Technical Field

[1] The present invention relates to air conditioners, and more particularly, to a device
for recovering compressor oil of an air conditioner.
Background Art ‘

[2] In general, the air conditioner cools or hea;é a room by performing a process of
compressing, condensing, expanding, and evaporating refrigerant. In the air oon-
ditioners, there is a cooling type air conditioner, in which a refrigerating cycle is
progressed only in one direction to supply. cold air to the room, and cooling/heating
type air conditioner, in which the refrigerating cycle is progressed in two directions se-
lectively to supply cold air or heated air to the room. |

[3] Moreover, there are conventional air conditioners in which one indoor unit is
connected to one outdoor unit, and air conditioners in which a plurality of indoor units
are connected to the outdoor unit. In the meantime, the air conditioner may be an air
conditioner which has at least one outdoor unit.

4] In the meantime, the outdoor unit of the air conditioner is provided With at least one

: oompres‘«sor to deal with loads of the plurality of indoor units, and an oil separator
- connected to a refrigerantA discharge pipeline of the compressor r separating oil from
refrigerant from the compressor. . ’

[5] The oorhpressor draws in and compresses low temperature, low pressufe gaseous
refrigerant into high temperéture, high pressure gaseous refrigerant, and discflarges
therefrpm. The compressor discharges the oil from the compressor together with the
high temperature, high pressure refrigerant. The oil is separated from the high
temperature, high pressure refrigerant at the oil separator, and returned to thé
COIMpressor again.

[6] In the meantime, in order to maintain the same oil quantity in each of the plurality
of compressors during opefation of the plurality of compressors, an oil equalizing -
operation is made at, or an example, two hour intervals.

[71 In the oil equalizing operation, the oil flows from compressors having excessive oil
to compressors having shortage of oil through an oil equalizing pipeline connected to
bottoms of the compressors axording to differences of inside pressures of the plurality

of compressors.
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[8] However, the oil recovery in the related art air conditioner has the Hllowing
problems.
91 In the related art air compressor, the oil equalizing operation made in two hour

intervals in a state a cycle is in a steady state owing to regular operation of the plurality
of compressors is liable to cause instability of the cycle, and drop of the indoor unit
perfrmance. '

[10] The drop of the indoor unit performance causes an overall efficiency of the air
conditioner, to drop a performance of the room oooling/heating performance, at the
end.

Disclosure of Invention
Technical Problem | |

[11] An object of the present invention devised to solve the problem lies.on providing an
air conditioner and a method for controlling the same, in which non-uniform dis-
tribution of oil among a plurality of compressors can be prevented without disturbance
of a ¢le. ‘

Technical Solution

[12] To achieve these objects and other advantages and in awordance with the purpose
of the invention, as embodied and broadly described herein, an air conditioner includes
a plurality of compressors opei'ated continuously ©r continuous cyclic operation, oil
separators r éeparating oil frorﬂ refrigerant from the compressors and supplyiﬁg the
oil to the compressors again, and an oil distributor fr selective supply of the oil from
the oil separators to some of the plurallty of compressors.

[13] The oil distributor may includes connection pipes connected between the
compressors and the oil separators, measuring sensors for measuring quantities of oil
in the compressors, oil valves on the connection pipes, and a microcomputer r
controlling the oil valves with reference to data measured at the measuring sensors.

[14] The plurality of compressors may include a constant speed compressor and an
inverter compressor, and the oil separator includes first oil separator connected to the
constant speed compressor, and a second oil separator connected to the inverter
Ompressor.

[15] The connection pipe may include a first connection pipe connected between the
first oil separator and the constant speed compressor, a second connection pipe
connected between the second oil separator and the inverter compressor, and a bypass

pipe connected between the first connection pipe and the second connection pipe.
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[16] The oil valve may include a first oil valve on the first connection pipe, a second oil
valve on the second connection pipe, and a bypass oil valve on the bypass pipe.

[17] The measuring sensor may include a first measuring sensor for sensing an oil
quantity in the constant speed compressor, and a second measuring sensor for sensing
an oil quantity in the inverter compressor. ‘

[18] The oil valves may be solenoid valves each for selective turn off of an oil flow.

[19] In a case the oil is supplied only to the constant speed compressor, the first oil
valve is opened, the second oil valve is éloséd, and the bypass oil valve is opened.

[20] In a case the oil is supplied only to the inverter compressor, the first oil valve is

' cloéed, the second oil valve is opened, and the bypass oil valve is opened.
[21] - In another aspect of the present invention, a method for controlling an air
~ conditioner includes the steps of separating oil from refrigerant from a plurality of
compressors operated continuously at oil separators, and supplying oil from the oil

separators to some of the plurality of compressors selectively.

[22] The method may further include the step of measuring oil quantities in the plurality
of compressors.
[23] The step of supplying oil may include the step of supplying oil to the compressors

with reference to an oil quantity measured in the step of measuring oil quantities.

[24] “In a case the oil is supplied only to the constant speed compressors among the
plurality of compressors having constant pressure compressors and 1nverter
compressors, the step for supplymg oil may include the step of opening the ﬁrst'oil
valve on the first connection pipe oonnected between the constant speed compressor -

, ‘and the oil separator, closing the second oil valve on the second connection pipe

' oonnected between the inverter oompressor and the oil separator, and opening the
bypass oil valve on thé bypass pipe connected between the first connection pipe and
the second connection pipe. |

[25] In a case the oil is supplied only to the inverter compressors among the plurality of

} compressors having constant pressure compressors and inverter compressors, the step
for supplying oil may include the step of closing the first oil valve on the first
connection pipe connected between the constant speed compressor and the oil
separator, opening the second oil valve on the second connection pipe connected
between the inverter compressor and the oil separator, and opening the bypass oil
valve on the bypass pipe connected between the first connection pipe and the second

connection pipe.



WO 2008/044807 PCT/KR2006/004807

4
Advantageous Effects

[26] As has been described, the air conditioner of the present invention has the following
advantages.

[27] The air conditioner of the present invention enables to prevent non-uniform dis-

tribution of oil among compressors from taking place without change of a ccle by
selective supply of oil only to a compressor having shortage of the oil among a
plurality of compressors under continuous operation. h

[28] Moreover, because an operatién state of compressors needs not be changed for
making a separate oil equalizing operation in a state a ccle is stabilized, a oontinuoﬁs
orclic operation is possible, permitting a stable cooling or heating operation.

| [29] At the end, the drop both of the indoor unit performance and the‘dooling/heating
perbrmance can be prevented.
Brief Description of the Drawings

[30] The acompanying drawiﬁgs, which are included to provide a further understanding
of the invention, illustrate embodiments of the invention and together with the de-
scription serve to explain the principle of the invention.

[31] - Inthe drawings:

[32] FIG. 1 illustrates a perspective view of an air conditioner in acordance with a

~ preferred embodiment of the present invention, with partial cut-away views.

[33] FIG. 2 illustrates a system diagram of a room cooling operation cycle of the air
conditioner in FIG. 1, schematically. R

134] FIG. 3 illustrates a state diagram of a precess fr recovering oil in the air
conditioner in FIG. 2 in acordance with a preferréd embodiment of the present
invention. V |

[35] FIG. 4 illustrates a state diagram of a process for recovering oil in the air

' conditioner in FIG. 2 in acordance with ainother preferred embodiment of the present

invention. ‘

[36] FIG. 5 illustrates a state diagram of a process for recovering oil in the air

conditioner in FIG. 2 in awordance with another preferred embodiment of the present

invention.
[37] <Description of symbols fr key parts in the drawings>
[38] 51, 52, 53, and 54: indoor units 80: outdoor unit
(39] 83: constant speed compressor 84: inverter compressor

[40] 85, and 86: oil separators 100: refrigerant pipeline
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[41]
[42]
[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

201: first measuring sensor 203: second measuring sensor

510: first connection pipe 530: second connection pipe

550: bypass pipe 4 ’ '

Best Mode for Carrying Out the Invention

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

FIG. 1 ilIustrates a perspective view of an air conditioner in awcordance with a
preferred embodiment of the present invention, with partial cut-away views, and FIG.
2 illustrates a system diagram of a room cooling operation cycle of the air conditioner
in FIG. 1, schematically.

Referring to FIGS. 1 and 2, the air conditioner includes an outdoor unit 80, a

‘ plurality of indoor units 51, 52, 53, and 54, and a refrigerant pipeline 100 connected

between the outdoor unit 80 and the indoor units 51, 52, 53, and 54.

The refrigerziﬁt pipeline 100 has a first refrigerant pipeline 110 with one end
connected to a receiver 87¢ and the other end split into a plurality of branch pipelines
111, 112, 113, and 114 connected to one ends of the indoor units 51, 52, 53, and 54 re-
spectively, and a second refrigerant pipeline 120 with one end connected to an ac-
cumulator 87a and the other end split into a plurality of branch pipelines 121, 122, 123,
and 124 connected to thel other ends of the indoor units 51,. 52, 53, and 54.

The refrigerant passed through the indoor units 51, 52, 33,-and 54 via the first re-
frigerant pipeline 110 is joined together, and flows toward the outdoor unit 80 through
the second refrigerant pipeline 120, '

'Eac;h of the indoor units 51, 52, 53, ahd 54 includes an outdoor fan 74 fr drawing
air from the room'to the indoor unit 51, 52, 53, or 54 and discharging the air to the
room again, and an indoor heat exchangér 72 for making the air drawn into the indoor
units 51, 52, 53, or 54 to heat exchange with the refrigerant, to heat or cool the air.

The outdoor unit 80 includes an indoor fan 81 for drawing outdoor air into the
outdoor unit and discharging to an outside of the outdoor unit again, an outdoor heat
exchanger 82 for making the air drawn by the indoor fan 81 to heat exchange with the
refrigerant, and a plurality of compressors 83, and 84 fr compressing the refrigerant.

Though not shown, each of the plurality of compressors 83, and 84 includes a
compression unit having a compression chamber for compressing the refrigerant, a
motor unit for compressing the compression chamber, and an oil pump r pumping oil
to the motor unit or the compression unit.

The plurality of compressors 83, and 84 include a constant speed compressor 83



[33]

[54]

{55]

[56]

[57]

[58]

[59]
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having a constant speed, and an inverter compressor 84 having a variable capacity, so
that only the inverter compressor 84 is driven in correspondence to the loads of the
indoor units 51, 52, 53, and 54 if the loads of the indoor units 51, 52, 53, and 54 are
low, Br an example, one or two of the indoor units 51, 52, 53, and 54 are in operation.

Opposite to this, if the loads of the indoor units 51, 52, 53, and 54 are relatively
high, for an example, three or four of the indoor units 51, 52, 53, and 54 are in
operation, it is preferable that the constant speed compressor 83 is driven together with
the inverter compressor 84.

The air conditioner of the present invention firther includes a common acumulator
87a in the outdoor unit 80 connected to a refrigerant suction pipeline 83b and 84b of

the constant speed compressor 83 and the inverter compressor 84 fr acumulating

‘liquid refrigerant fr introduction of only gaseous refrigerant to the constant speed

‘ compressor 83 and the inverter compressor 84.

The air conditioner of the ‘prese'nt invention further includes a Hur-way valve 87b
in the outdoor unit 80 ©r changing a flow path of the refrigerant passed through the oil
separator 85, and 86 to the indoor heat exchanger 72 or the outdoor heat exchanger 82,
so that the plurality of indoor units 51, 52, 53, and 54 can be used as room coolers or
room heaters. '

“The air conditioner of the present invention firther includes a receiver 87c in the

oﬁtdqor unit 80 fr holding sﬁrplus refrigerant and making only liquid refrigerant to

: cifculate through the indoor units in the room cooling operation.

The air conditioner of the present invention further includes an electronic expansion

valve 88a on the refrigerant pipeline 100 between the outdoor heat exchanger 82 and

the 1ndoor heat exchanger 72 or expandmg the refrlgerant passed through the outdoor
heat exchanger 82 or the indoor heat exchanger 72 to low temperature, low pressure
refrigerant, and an electronic expansion valve 88a in the outdoor unit 80 r regulating
a refrigerant flow i)assage to regulate a flow rate of the refrigerant circulating in a re-
frigerating cycle. ’

The air conditioner of the present invention further includes check valves 89 at re-
frigerant outlet pipes 83a, and 84a of the constant speed compressor 83 and the
inverter compressor 84 fr preventing the refrigerant or the oil from flowing in a
reverse direction.

Referring to FIGS. 2 and 3, the air conditioner of the present invention includes a
plurality of compressors 83, and 84 operated continuously for continuous cyclic

operation, oil separators 85, and 86 ©r separating oil from the refrigerant from the
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compressors and returning the oil to the compressors again, and an oil distributor for
selective supply of the oil separated at the oil separators 85, and 86 to some of the
plurality of the compressors 85, and 86.

[60] The plurality of compressors include a constant speed compressor 83 and an
inverter compressor 84, and the oil separators include a first oil separatbr 85 connected
to.the constant speed compressor 83, and a second oil separator 86 connected to the
inverter compressor. o '

[61] ' The oil distributor includes connection pipes 510, 530, and 550 connected between
the compressors and the oil separators, measuring sensors 201, and 203 for measuring
quantities of oil in the compressors, oil valves 511, 531, and 551 on the connection
pipes, and a ﬁﬁcrooomputer (not shown) r controlling the oil valves with reference to
data measured at the measuring sensors. .

[62] The connection pipes 510, 530, and 550 includes a first connection pipe 510

‘ connected between the first oil separator 85 and the constant speed compressor 83, a
second connection pipe 330 connected between the second oil separator 86 and the
inverter compressor 84, and a bypass pipe 550 connected between the first connection
pipe 510 and the second connection pipe 330.

[63] The first connection pipe 510 and the second connection pipe 330 have portions

" each provided with a capillary tube. The capillary tube serves to expand the oil.

- [64] . The measuring Sensors 201, and 203 include a first measuring sensor 201 for 4
sensing an oil quantity in the constant speed compressor 83, and a second measuring
sensor 203 for sensing an oil quantity in the inverter compressor 84. ‘ , |

[65] " The oil valves 511, 531, and 551 include a first oil Valve 511 on the first connection
pipe 510, a second oil valve 531 on the second oil oonnectmn pipe 530, and a bypass
oil valve 551 on the bypass p1pe 550.

[66] It is preferable that the oil valves 511, 531, and 551 are solenoid valves for selective
cutting off of an oil flow. ' '

[67] It is preferable that the first connection pipe 510 is connected to one side of a
bottom of the constant speed compressor 83 through a first oil supply port 512, and the
second connection pipe 330 is connected to one side of a bottom of the inverter
compressor 84 through a second oil supply port 532.

[68] A method for recovering oil of the air conditioner in acordance with a preferred
embodiment of the present invention includes the steps of separating oil from re-
frigerant from a plurality of continuously operated compressors by using oil separators,

and selectively supplying oil separated at the oil separators to some of the plurality of
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compressors. Of course, the method may further include the step of measuring oil
quantities in the plurality of compressors.

[69] In detail, if the plurality of compressors in the outdoor unit are operated, the

' plurality of compressors 83, and 84 compresses the refrigerant to high temperature,
and high pressure, and discharges to the refrigerant outlet pipes 83a, and 84a together
with oil in the compressors, to introduce the refrigerant and the oil into the oil ‘
separators 85, é’nd 86.

[70] Then, the oil separators separate the oil from the refrigerant. In this iristancé,
referring to FIG. 3, the measuring sensors 201, and 203 in the plurality of compressors
83, and 84 measure oil quantities in the plurality of compressors in advance .re-
épectively, and transmit data on the oil quantities to the microcomputer.

[71] In this instance, if the oil quantities are equal, the micracomputer opens the first oil
valve 511 on the first connection pipe 510 and the second oil valve 1 on the second
connection pipe 330, and closes the bypass oil valve 551 on the bypass pipe 550.

{72] Then, the oil ‘separated at the first oil separator 85 is introdiced into the constant
speed compressor 83, and the oil separated at the second oil separator 86 is introduced
into the inverter compressor 84 through the second connection pipe 530.

73] In thf; meantime, if one of the plurality of compressors has shortage of oil, for an
example, as shown in FIG. 4, the inverter compressor 84 has shortage of oil, the mi-
crocomputer turns‘ off the first oil valve 5 11 on the first connection pipé 510, and
opens the second oil valve 531 on the second connection pipé 30, and the bypass oil
valve 551 on the bypass pipe 550. | o |

‘ [74] ~Then, the oil from the first oil separator passes through the bypass pipe 550 via a

o portion of the first connection pipe 510. The oil passed through the bypass pipe 550 is
mixed with the oil from the second oil separator at the second connection pipe, flows
along the second connection pipe 330 and is supplied to the inverter compressor 84.

[75]‘ In the meantime, referring to FIG. 5, if the constant speed compressor has shortage
of oil, the microcomputer closes the second oil valve 531 on the second connection
pipe 530, and opens the first oil valve 511 on the first connection pipe 510 and the
bypass oil valve 551 on the bypass pipe 550.

[76] Then, the oil from the second oil separator 86 passes through the bypass pipe 550
via a portion of the second connection pipe 530. The oil passed through the bypass
pipe 550 is mixed with the oil from the first oil separator 85 at the first connection pipe
510, flows along the first connection pipe 510, and is supplied to the constant speed

compressor 83.



WO 2008/044807 PCT/KR2006/004807

(771

[73}

[79]

[80]

If the oil quantities in the constant speed compressor 83 and the inverter compressor
84 become equal during repeating above processes, the air conditioner turns on the
first oil valve 511 and the second oil valve 531 and turns off the bypass oil valve 551.
Acordingly, the oil from the first oil separator 85 is supplied to the constant speed
compressor 83 through the first connection pipe 510, and the oil from the second oil
separator 83 is suppliéd to the inverter compressor 84 through the second connection
pipe 530. ‘ , 4

Thus, as described before, the air conditioner 61’ the present invention can prevent
non-uniform distribution of oil among the plurality of compressors from taking place
by supplying more oil to a compressor which has shortage of oil by operating solenoid
valves axording to a difference of oil quantities among the plurality of compressors
without making an oil equalizing operation, separately.

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 spiﬁt or
soope of the invention. Thus, it is intended that the present invention cover the modi-
fications and variations of this invention provided they come within the scope of the
appended claims and their equivalents.

Industrial Applicability

Since the air conditioner of the present invention enables stable operation by
supplying oil to‘the" plurality of compressors uniormly while changing no operation
é}clé, i.e., without changing operation states of the oomprgssors, the air conditioner of

the present invention has a wide industlial~applicability. :
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Claims

(1] An air conditioner comprising:

a plurality of compressors operated continuously fr continuous cyclic operation;
oil separators ©r separating oil from refrigerant from the compressors and
supplying the oil to the compressors again; and

an oil distributor for selective supply of the oil from the oil éeparators to some of
the plurality of compressors. . |

2] The air conditioner as claimed in claim 1, wherein the oil distributor includes;
connection pipes connected between the compressors and the oil separators,
measuring sensors for measuring quantities of oil in the compressors,
oil valves on the connection pipes, and ‘

a microcomputer ©r controlling the oil valves with reference to data measured at
the measuring sensors.

3] The air conditioner as claimed in claim 1, wherein the plurality of compressors
include a constant speed compressor and an inverter compressor, and the oil
separator includes first oil separator connected to the constant speed compressor,
and a second oil separator connected to the inverter compressor.

[4] The air conditioner as claimed in claim 3, wherein the connection pipe includes;
a first connection pipe connected between the first oil separator and the constant
speed oompreééor, | ‘ 4 A
a seoond connection pipe connected between the second oil separator and the
inverter oompresé‘or,’ and - ( ‘ 4
a bypass pipe connected between the first connection pipe and the second
connection .pipe‘. -

[5] The air oonditionef as claimed in claim 4, wherein the oil valve includes;

a first oil valve on the first connection pipe,
a second oil valve on the second connection pipe, and
a bypass oil valve on the bypass pipe.

[6] The air conditioner as claimed in claim 3, wherein the measuring sensor
includes;

a first measuring sensor fr sensing an oil quantity in the constant speed
compressor, and
a second measuring sensor for sensing an oil quantity in the inverter oompressor.

(71 The air conditioner as claimed in one of claims 2 to 6, wherein the oil valves are
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solenoid valves each fr selective turn off of an oil flow.

[8] The air conditioner as claimed in claim 5, wherein, in a case the oil is supplied
only to the constant speed compressor, the first oil valve is opened, the second
oil valve is closed, and the bypass oil valve is opened.

9] The air conditioner as claimed in claim 5, wherein, in a case the oil is supplied
only to the inverter compressor, the first oil valve is closed, the second oil valve
is opened, and the bypass oil valve is opened.

[10] A method for oontrolhng an air conditioner comprising the steps of:
separating oil from refrigerant from a plurality of compressors operated con-
tinuously at oil separators; and
supplying oil from the oil separators to some of the plurality of compressors se-
lectively again.

[11] The method as claimed in claim 10, ﬁlrther oompnsmg the step of measuring oil
quantities in the plurahty of compressors.

[12] The method as claimed in claim 11, wherein the step of supplying oil includes
the step of supplying oil to the compressors with reference to an oil quantity
measured in the step of measuring oil quantities.

[13] The method as claimed in one of claims 10 to 12, wherein, in a case the oil is
supplied only to the constant speed compressors among the plurality of
compressors having constant pressure compressors and inverter compressors, the
step for supplying oil includes the step of opening the first oil valve on the first

| connection pipe connected between the constant speed compressor and the oil
separator closing the second oil valve on the second oonnectlon pipe connected
‘between the inverter compressor and the 011 separator, and opening the bypass oil
valve on the bypass pipe connected between the first connection pipe and the
second connection pipe.

[14] The method as claimed in one of claims 10 to 12, wherein, in a case the oil is
supplied only to the inverter compressors among the plurality of compressors
havihg constant pressure compressors and inverter compressors, the step for
supplying oil includes the step of closing the first oil valve on the first
connection pipe connected between the constant speed compressor and the oil
separator, opening the second oil valve on the second connection pipe connected
between the inverter compressor and the oil separator, and opening the bypass oil
valve on the bypass pipe connected between the first connection pipe and the

second connection pipe.
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