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(54) Heat pump with compressor oil distribution

(57) The present invention relates to an air condition-
er comprising: a plurality of compressors (20A,20B) dis-
posed in parallel with each other; an oil outlet pipe (30A,
30B) provided in the plurality of compressors respectively
and discharging a surplus oil; a capillary tube (40A,40B)
connected to the oil outlet pipe; and an oil equalizing pipe

connected to the capillary tube and selectively supplying
the surplus oil discharged through the oil outlet pipe to
the plurality of compressors.

Thus, the adequate oil level of the oil in the plurality
of compressors may be maintained stably and also the
oil equalizing function may be simplified.
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Description

[0001] The present invention relates to heat pump
comprising a plurality of refrigerant compressors dis-
posed in parallel with each other and each having a outlet
for discharging surplus oil.
[0002] Generally, an air conditioner is a device for cool-
ing or heating air by using a heat pump which comprises
a refrigerant cycling through a compressor, a condenser,
a expansion valve and an evaporator.
[0003] Split type air conditioners comprise a plurality
of compressors so that the compressor volume can be
changed to correspond to changes in the space subject
to the air conditioning. Thus, only one of compressors
operates when a relatively low air-cooling capacity is re-
quired, e.g. when there are no large difference in tem-
perature between the indoors and the outdoors. Also, the
plurality of compressors operate to increase the efficien-
cy of the air conditioner when a relatively high air-cooling
capacity is required, e.g. when there is large a thermal
difference between the indoors and the outdoors or a
room temperature is required to be lowered.
[0004] Compressors do not work well and can be dam-
aged when there is the wrong amount of oil in an air
conditioner with a plurality of compressors disposed in
parallel. Accordingly, it is necessary to maintain an ade-
quate level of oil.
[0005] An air conditioner having a plurality of compres-
sors is disclosed in KR-A-2003-0075197. The disclosed
air conditioner comprises first and second thermostatic
sensors, provided at the top and the bottom of a decom-
pressor. The oil amount of each compressor is controlled
with respect to the thermal difference detected by the
first and second thermostatic sensors.
[0006] However, the above air conditioner has a prob-
lem in that the oil equalizing function for maintaining sta-
bly adequate oil levels in the compressors and the control
method thereof are complicated.
[0007] Therefore, it has a defect that the economic cost
as well the parts cost and the installation cost increases
largely.
[0008] A heat pump, according to the present inven-
tion, is characterised in that the first end of respective
capillary tube is connected to each of said outlets and
the second ends of the capillary tubes are interconnect-
ed.
[0009] Preferred and optional features are set forth in
claims 2 to 13 appended hereto.
[0010] Embodiments of the present invention will now
be described, by way of example, with reference to the
accompanying drawings, in which:

Figure 1 is a schematic representation of a first air
conditioner according to the present invention;
Figure 2 illustrates the flow of oil when a compressor
operates by itself in the air conditioner in Figure 1;
Figure 3 illustrates the flow of oil when the compres-
sors operate simultaneously in the air conditioner in

Figure 1;
Figure 4 a schematic representation of a second air
conditioner according to the present invention;; and
Figure 5 illustrates the flow of oil when a compressor
operates in the air conditioner in Figure 2.

[0011] Referring to Figures 1 to 3, a first air conditioner
comprises a first compressor 20a and a second com-
pressor 20b, a first oil outlet pipe 30a and a second oil
outlet pipe 30b provided respectively in the first and sec-
ond compressors 20a, 20b for discharging surplus oil, a
first capillary tube 40a and a second capillary tube 40b
respectively connected to the first and second oil outlet
pipes 30a, 30b, and an oil equalizing pipe 50 connected
to the first and second capillary tubes 40a, 40b. The oil
equalizing pipe 50 selectively supplies the surplus oil,
discharged through the first and second oil outlet pipes
30a, 30b, to the first and second compressors 20a, 20b.
[0012] The first and second compressors 20a, 20b are
disposed in parallel, have different air-cooling capacities
from each other and compress refrigerant flowing from
an evaporator (not shown) to a high pressure. A dis-
charge pipe 10 is connected to the tops of the first and
second compressors 20a, 20b for discharging the com-
pressed refrigerant. The refrigerant discharged through
the discharge pipe 10 is supplied to the condenser 80
via an oil separator 70.
[0013] A first accumulator 60a and a second accumu-
lator 60b are connected to the first and second compres-
sors 20a, 20b respectively and separate the refrigerant
and the oil flowing via a refrigerant pipe 12.
[0014] The oil separator 70 connected to the discharge
pipe 10 and the refrigerant pipe 12 separates the oil dis-
charged in a refrigerant discharge process from the first
and second compressors 20a, 20b with the refrigerant,
so that the separated oil returns to the first and second
compressors 20a, 20b.
[0015] The first and second oil outlet pipes 30a, 30b
are provided adjacent to the adequate oil level of the first
and second compressors 20a, 20b for discharging sur-
plus oil to the outside.
[0016] The oil equalizing pipe 50 directly supplies the
surplus oil from the first and second compressors 20a,
20b to the other which lacks oil as its refrigerant is rela-
tively much discharged, thereby maintaining an ade-
quate oil level in the first and second compressors 20a,
20b.
[0017] The oil equalizing pipe 50 forms a junction 50a
for connecting the first and second compressors 20a,
20b with each other. The arrangement of the oil equaliz-
ing pipe 50 can be modified variously as necessary.
[0018] The oil equalizing pipe 50 directly supplies the
surplus oil, discharged through the first and second oil
outlet pipes 30a, 30b, to the first and second compressors
20a, 20b. Alternatively, the oil equalizing pipe 50 supplies
the surplus oil discharged through the first and second
accumulator 60a, 60b.
[0019] The diameter and the length of the first and sec-
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ond capillary tubes 40a, 40b can be set in consideration
of the first and second compressors 20a, 20b connected
thereto and a suitable value can be determined by ex-
periment. For example, if the pneumatic resistance is
high, so that the diameter and the length of the first and
second capillary tubes 40a, 40b are small and large re-
spectively, oil cannot flow as it is. If the pneumatic resist-
ance is low, the high pressure refrigerant and oil flow too
much, thereby affecting the efficiency of the oil equalizing
function.
[0020] Referring to Figure 2, if only the first compressor
20a is operated, the surplus oil in the first compressor
20a is discharged through the oil outlet pipe 30a and
flows along the oil equalizing pipe 50 via the capillary
tube 40a.
[0021] When the oil flowing along the oil equalizing
pipe 50 reaches the junction 50a of the oil equalizing pipe
50, it is supplied to the first accumulator 60a, connected
to the first compressor 20a, while being operated by the
pressure difference of the first and second compressors
20a, 20b, thereby supplying stably the oil to the first com-
pressor 20a and maintaining an adequate oil level.
[0022] When, as shown in Figure 3, the first and sec-
ond compressors 20a, 20b are operated simultaneously,
it is difficult for the first compressor 20a to maintain an
adequate oil level using only the oil returned from the oil
separator 70 because it discharges relatively much oil
(refer to Figure 1), while the second compressor 20b,
from which a small amount of oil is discharged, has sur-
plus oil.
[0023] However, the surplus oil is discharged through
the second oil outlet pipe 30b and the discharged oil flows
along the oil equalizing pipe 50 via the capillary tube 40b.
When the oil flowing along the oil equalizing pipe 50
reaches the junction 50a of the oil equalizing pipe 50, it
is supplied to the first accumulator 60a, connected to the
first compressor 20a, in which the oil is discharged much
due to the pressure difference between the first and sec-
ond compressors 20a, 20b, thereby maintaining an ad-
equate oil level in both the first and second compressors
20a, 20b.
[0024] When the surplus oil from the second compres-
sor 20b, from which a small amount of the oil is dis-
charged, flows to the second compressor 20b, an ade-
quate oil level of the oil in the second compressor 20b is
maintained and only the high pressure refrigerant gas
flows along the oil equalizing pipe 50. The flux of the
refrigerant gas is limited by the capillary tube 40b to a
predetermined amount or below
[0025] Referring to Figures 4 and 5, a second air con-
ditioner comprises a first compressor 20a and a second
compressor 20b, a first oil outlet pipe 30a and a second
oil outlet pipe 30b, provided respectively in the first and
second compressors 20a, 20b, a first opening and clos-
ing value 90a and a second opening and closing value
90b, opening and closing the first and second oil outlet
pipes 30a, 30b, a first capillary tube 40a and a second
capillary tube 40b, connected to the first and second oil

outlet pipes 30a, 30b, and an oil equalizing pipe 50, con-
nected to the first and second capillary tubes 40a, 40b.
[0026] Each of the compressors 20a, 20b is provided
with a first thermal sensor 22, 24 and a second thermal
sensor 26, 28 for measuring the temperature of the re-
frigerant gas and the oil. The first thermal sensors 22, 24
are disposed at a position where the temperature of the
refrigerant gas can be measured. The second thermal
sensors 26, 28 are disposed adjacent to the adequate
oil level for measuring selectively the temperature of the
oil and the temperature of the refrigerant gas according
to changes in the oil level.
[0027] The first and second opening and closing val-
ues 90a, 90b open and close according to the thermal
differences between the first thermal sensors 22, 24 on
the one hand and the second thermal sensor 26, 28 on
the other.
[0028] Therefore, when the oil in each of the compres-
sors 20a, 20b rises above the adequate oil level, the first
thermal sensor 22, 24 detects the temperature of the re-
frigerant gas and the second thermal sensor 26, 28 de-
tects the temperature of the oil, thereby generating the
thermal difference. The first and second opening and
closing vale 90a, 90b is opened by the thermal difference
which is recognized as an oil surplus state.
[0029] When the oil in each compressor 20a, 20b falls
below the adequate oil level, the first thermal sensor 22,
24 and the second thermal sensor 26, 28 both detect the
temperature of the refrigerant gas, thereby not detecting
a thermal difference. Therefore, the first and second
opening and closing valves 90a, 90b are closed.
[0030] When the first and second opening and closing
valves 90a, 90b are opened by the thermal differences
between the first thermal sensors 22, 24 and the second
thermal sensors 26, 28, the oil equalizing pipe 50 supplies
the oil, discharged through the first and second oil outlet
pipes 30a, 30b, to each of the compressors 20a, 20b
equally, thereby maintaining stably the adequate oil lev-
els. The oil equalizing pipe 50 may be disposed to supply
the oil discharged through the first and second oil outlet
pipes 30a, 30b to each of the compressors 20a, 20b. The
arrangement of the oil equalizing pipe 50 can be modified
variously according to need.
[0031] The first and second capillary tubes 40a, 40b
properly control the flow of the oil using a pneumatic re-
sistance.
[0032] Referring to Figure 5, if a thermal difference be-
tween the first and second thermal sensors 22, 26 is not
generated in the first compressor 20a and a thermal dif-
ference between the first and second thermal sensors
24, 28 is generated in the second compressor 20b, the
second opening and closing valve 90b of the second
compressor 20b is opened and oil is supplied to the first
and second accumulators 60a, 60b, connected to the
first and second compressors 20a, 20b, flowing along
the oil equalizing pipe 50 via the second oil outlet pipe
30b. At this time, the first opening and closing valve 90a
of the first compressor 20a is maintained in the closed
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state.
[0033] Accordingly, the adequate oil levels in the first
and second compressors 20a, 20b can be maintained
stably.
[0034] As described above, adequate oil levels in a
plurality of compressors may be maintained stably and
also the oil equalizing function may be simplified.
[0035] Accordingly, surplus oil is supplied to the com-
pressor losing oil much, thereby reducing the time cor-
responding to the oil equalizing.
[0036] Although a few embodiments of the present in-
vention have been shown and described, it will be ap-
preciated by those skilled in the art that changes may be
made in these embodiments.

Claims

1. A heat pump comprising a plurality of refrigerant
compressors (20a, 20b) disposed in parallel with
each other and each having a outlet (30a, 30b) for
discharging surplus oil, characterised in that the
first end of respective capillary tube (40a, 40b) is
connected to each of said outlets (30a, 30b) and the
second ends of the capillary tubes (40a, 40b) are
interconnected.

2. A heat pump according to claim 1, wherein each
compressor (20a, 20b) has an oil accumulator (60a,
60b) associated therewith and the accumulators
(60a, 60b) are connected to the second ends of said
capillary tubes (40a, 40b).

3. A heat pump according to claim 1 or 2, wherein each
compressor has:

upper and lower temperature sensors (22, 24,
26, 28), the upper sensor (22, 24) being in a
position where only the temperature of refriger-
ant will be sensed during normal operation and
the lower sensor (26, 28) being at a position
where the temperature of oil or refrigerant will
be sensed according to the oil level,
an associated valve (90a, 90b) for selectively
blocking and allowing the flow of surplus oil
through the compressor’s surplus oil discharge
outlet (30a, 30b), and
control means for controlling the associated
valve (90a, 90b) in dependence on the differ-
ence between the temperatures sensed by the
upper and lower temperature sensors (22, 24,
26, 28).

4. An air conditioner including a heat pump according
to any preceding claim.

5. An air conditioner comprising:

a plurality of compressors disposed in parallel
with each other;
an oil outlet pipe provided in the plurality of com-
pressors respectively and discharging a surplus
oil;
a capillary tube connected to the oil outlet pipe;
and
an oil equalizing pipe connected to the capillary
tube and selectively supplying the surplus oil dis-
charged through the oil outlet pipe to the plurality
of compressors.

6. The air conditioner according to claim 5, wherein the
oil equalizing pipe forms a junction for connecting to
the plurality of compressors with each other.

7. The air conditioner according to claim 5, wherein the
oil outlet pipe is provided adjacent to an adequate
oil level of the plurality of compressors respectively.

8. The air conditioner according to claim 6, wherein the
oil outlet pipe is provided adjacent to an adequate
oil level of the plurality of compressors respectively.

9. The air conditioner according to claim 6, further com-
prising an accumulator connected to the plurality of
compressors respectively, wherein the oil equalizing
pipe supplies the surplus oil discharged through the
oil outlet pipe to the accumulator.

10. An air conditioner comprising:

a plurality of compressors disposed in parallel
with each other;
an oil outlet pipe provided in the plurality of com-
pressors respectively ;
a first thermostatic sensor and a second ther-
mostatic sensor provided inside of the plurality
of compressors, and measuring a temperature
of a refrigerant gas and a temperature of an oil ;
a opening/closing value opening and closing the
oil outlet pipe by a thermostatic difference be-
tween the first thermostatic sensor and the sec-
ond thermostatic sensor;
a capillary tube connected to the oil outlet pipe;
and
an oil equalizing pipe connected to the capillary
tube.

11. The air conditioner according to claim 10, wherein
the first thermostatic sensor is located at a position
for measuring the temperature of refrigerant gas and
the second thermostatic sensor is located adjacent
to an adequate oil level of an oil for measuring se-
lectively the temperature of the refrigerant gas and
the temperature of the oil corresponding to change
of the oil level.
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12. The air conditioner according to claim 11, wherein
the opening/closing value is opened in the case that
the oil ascends above the adequate oil level to gen-
erate a thermal difference between the first and sec-
ond thermal sensors and is closed in the case that
the oil descends below the adequate oil level not to
generate the thermal difference therebetween.

13. The air conditioner according to claim 10, wherein
the oil equalizing pipe is disposed to equally supply
the surplus oil discharged through the oil outlet pipes
to the plurality of compressors respectively.
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