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Description

[0001] The present invention relates to an air condi-
tioner, more particularly, to an air conditioner that refrig-
erant and the oil mixed the refrigerant is superheated or
supercooled by using the heat discharged from a con-
denser while the oil returned from an evaporator or a
compressor flows into the compressor again and is re-
used. Therefore, it is possible to increase the durability
and the compression performance of the compressor.
[0002] Generally, an air conditioner comprises a com-
pressor, a condenser, an expansion device and an evap-
orator. The air conditioner cools or heats an indoor space
by using a refrigeration cycle including a phase change
and a pressure change of the refrigerant while a refrig-
erant circulates the compressor, the condenser, the ex-
pansion device and the evaporator.

[0003] When the compressor is operated, a mechani-
cal friction is necessarily caused. Thus, oil is used in lu-
brication to protect the compressor from the mechanical
friction. Wherein, the refrigerant becomes high temper-
ature/high pressure refrigerant by compression of the
compressor, the oil discharged from the compressor with
the refrigerant reaches high temperature.

[0004] If the high temperature refrigerant flows into the
compressor again after passing through an oil-separator,
it can cause problem that a temperature of the inside of
the compressor is excessively risen and an efficiency of
the compressoris decreased. To prevent this, an oil cool-
er may be disposed to cool the oil collected to the com-
pressor.

[0005] But, the conventional air conditioner has tocom-
prise a separate oil cooler for cooling an oil collected to
the compressor, so that it needs a separate cooling de-
vice such as fan for cooling the oil cooler.

[0006] As stated above, the refrigerant mixed with the
oil flows in the evaporator, the oil inside of the evaporator
adhere to the heat exchange pipe disposed in the evap-
orator so that heat exchange performance is decreased.
Thus, it may further comprise an oil recovery device to
collect oil from the evaporator.

[0007] However, the oil returned by the oil recovery
device may be mixed with the refrigerant as well as oil,
the refrigerant mixed with the oil is liquid state vaporized
by the evaporator. If the refrigerant directly flows into the
compressor, the compressor compressed the refrigerant
in liquid state so that the performance of the compressor
is decreased or the durability of the compressor is re-
markably decreased.

[0008] WO 2006/126396 A1 relates to a refrigeration
cycle device that has a refrigerant circuit where a com-
pressor, a radiator, an expander, an oil separator, and
an evaporator are connected in this order, and also has
an oil feeding pipe for connecting the oil separator and
piping on the entrance side of the compressor. In the oil
feeding pipe are arranged a valve whose degree of open-
ing is controllable and a heater for heating lubrication oil
by heat exchange between a high-pressure refrigerant
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and the lubrication oil.

[0009] DD 133 063 A1 relates to a cold-steam com-
pression refrigerating system working with an oil-soluble
refrigerant, whose evaporator is flooded with refrigerant,
from which, for oil recirculation, a partial stream of liquid
refrigerant-oil mixture is continually withdrawn, evaporat-
ed and passed into the suction pipe of the compressor.
[0010] An object of the present invention is to provide
an air conditioner, which comprises an oil recovery flow
path connecting an evaporator with a compressor for su-
perheating refrigerant mixed with oil returned from an
evaporator by using a condenser or an oil recovery flow
path connecting an oil separator to a compressor for su-
percooling oil collected from an oil separator by using a
condenser. This object is solved with an air conditioner
comprising the features of claim 1.

[0011] The air conditioner according to the present in-
vention comprises a compressor which compresses re-
frigerant; and a condenser which comprises a heat-ex-
change unit having a refrigerant tube for passing refrig-
erant and a plurality of radiating fins disposed around the
refrigerant tube, and condenses refrigerant compressed
in the compressor by heat-exchanging with air passing
through the heat-exchange unit; and an expansion de-
vice for expanding refrigerant condensed by the con-
denser; and an evaporator for evaporating refrigerant ex-
panded by the expansion device, and an oil recovery flow
path which collects oil from the evaporator into the com-
pressor, and passes through the condenser for heating
the oil and the refrigerant mixed with the oil by passing
the heat-exchange unit of the condenser before oil is re-
turned to the compressor.

[0012] In addition, an oil tube may be disposed in the
heat-exchange unit to form a portion of the oil recovery
flow path.

[0013] Inaddition, the heat-exchange units make a pair
that a gap between each of lower sides is smaller than
a gap between each of the upper sides, and the oil tube
may be formed at the lower side of any one of the heat-
exchange units in a body.

[0014] Inaddition, the heat-exchange units make a pair
that a gap between each of the lower sides is smaller
than a gap between each of the upper sides. Several
pairs of the heat-exchange units form a plurality of col-
umns and are disposed at regular intervals, and the oil
tube may be formed at the lower side of any one of the
heat-exchange units in a body.

[0015] Inaddition, the heat-exchange units make a pair
that a gap between each of the lower sides is smaller
than a gap between each of the upper sides. Several
pairs of the heat-exchange unitform a plurality of columns
and are disposed at regular intervals, and the oil tube
may be formed at each lower side of the heat-exchange
units in a body.

[0016] In addition, it may further comprise a fan for
blowing air to pass the heat-exchange unit.

[0017] In addition, the heat-exchange unit comprises
a plurality of pipe columns, which are parallel to a surface
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of the heat-exchange unit in which the air flows by the
fan, some of a plurality of pipe columns may be the re-
frigerant tube and the oil tube, and the rest of a plurality
of pipe columns may be the refrigerant tube.

[0018] Inaddition, the oil tube in the pipe columns hav-
ing the refrigerant tube and the oil tube may be disposed
at the last column close to the other surface of the heat-
exchange unit, which air flows out.

[0019] Inaddition, the heat-exchange unit makes a pair
that a gap between each of the lower sides is smaller
than a gap between each of the upper sides. Several
pairs of the heat-exchange units form a plurality of col-
umns and are disposed at regular intervals, and the heat-
exchange unit may further comprise an oil tube which
forms a portion of the oil recovery flow path and an oil
cooler disposed a space between a plurality heat-ex-
change units and a fan which blows air to pass the heat-
exchange part.

[0020] In addition, the fan may be disposed at an upper
side of the oil cooler.

[0021] In addition, the oil cooler and any one of the
opposite face of the heat exchange units are parallel to
each other.

[0022] In addition, the oil cooler is contact with the ra-
diating fin.
[0023] In addition, the oil cooler is disposed to be hor-

izontal at a space between the heat exchange units.
[Advantageous Effects]

[0024] According to the air conditioner of the present
invention, it returns the oil from shell and tube type of
evaporator and directs the returned oil into the compres-
sor. The oil and the refrigerant mixed with the oil is heated
by using the heat discharged from the heat exchange
units, so that it is possible to improve a compression per-
formance and a heat exchange performance of the evap-
orator.

[0025] In addition, according to the air conditioner of
the present invention, the oil that the quantity for heat-
exchanging is less than that of the refrigerant is cooled
by using a part of the condenser, so that it has an advan-
tage that the extra oil cooler is not needed for cooling the
oil.

[0026] In addition, according to the air conditioner of
the presentinvention, the oil cooler is disposed ata space
between a plurality of heat exchange units, so that it can
make better use of a space of the air conditioner and can
blow the air passing the oil cooler by using the fan passing
the condenser.

[0027] In addition, according to the air conditioner of
the present invention, it cools the oil by using a partial
pipe column of the plurality of pipe columns of the heat
exchange units, so that it cannot prevent to condense
the refrigerant passing the other pipe columns.

[0028] The above-mentioned effects do not restrict the
effects of the present invention. The other effects of the
present will be understood by those of ordinary skill in
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the art that various changes in form and details may be
made therein without departing from the spirit and scope
of the present invention as defined by the following
claims.

[Description of Drawings]
[0029]

FIG. 1 shows a refrigeration cycle of an air condi-
tioner according to the present invention.

FIG. 2 is a perspective view showing the exterior of
the air conditioner according to the presentinvention.
FIG. 3 is a perspective view showing a heat ex-
change unit of a condenser according to an exem-
plary embodiment of the present invention.

FIG. 4 to FIG. 8 shows a flow path of the refrigerant
and oil according to a variety of exemplary embodi-
ment of the present invention.

[0030] The present invention will hereinafter be de-
scribed in detail with reference to the accompanying
drawings in which exemplary embodiments of the inven-
tion are shown.

[0031] FIG. 1 shows a refrigeration cycle of an air con-
ditioner according to the present invention. FIG. 2 is a
perspective view showing the exterior of the air condi-
tioner according to the present invention. FIG. 3 is a per-
spective view showing a heat exchange unit of a con-
denser according to an exemplary embodiment of the
present invention. FIG. 4 to FIG. 8 shows a flow path of
the refrigerant and oil according to a variety of exemplary
embodiment of the present invention.

[0032] Referringto FIG.1, an air conditioner according
to the exemplary embodiment of the present invention
comprises a compressor 10 for compressing refrigerant,
a condenser 20 for condensing refrigerant compressed
by the compressor 10, an expansion device 30 for ex-
panding refrigerant condensed by the condenser 20, an
evaporator 40 for evaporating refrigerant expanded by
the expansion device 30.

[0033] The compressor 10 compresses refrigerantinto
high temperature/high pressure gas-phase refrigerant
(referred to as 'gas refrigerant’ hereinafter). A first con-
nection pipe 15 connects the compressor 10 and the con-
denser 20 so that gas refrigerant can flow through the
first connection pipe 15..

[0034] The condenser 20 condenses the high temper-
ature/high pressure refrigerant transferred from the com-
pressor 10 through the first connection pipe 15 and
changes phase of the refrigerant to medium tempera-
ture/high pressure liquid refrigerant(referred as ’liquid re-
frigerant’ hereinafter) and discharges heat generated by
phase change of the refrigerant to the outside.

[0035] Particularly, the condenser 20 is a kind of heat
exchanger, referring to FIG. 3, and comprises a refriger-
ant tube 23 which the gas refrigerant transferred from
the compressor 10 circulates, a plurality of radiating fins
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24 which is shaped to cover the outside of the refrigerant
tube 23. The refrigerant tube 23 is a winding shape.
[0036] The refrigerant tube 23 and the radiating fin 24
are to discharge heat of the gas refrigerant transferred
from the refrigerant tube 23 to the outside air. It is desir-
able that the refrigerant tube 23 is made from high per-
formance heat transfer material.

[0037] As stated above, the heat exchange unit 21
comprising the refrigerant tube 23 and the radiating fin
24 is disposed in the condenser case (not shown), and
the air flows into the condenser 20 by the fan 50, and the
air heat-exchanges with the gas refrigerant or the liquid
refrigerant. A heat exchanger provided by the above-
mentioned type is called as "a fin and tube type heat
exchanger".

[0038] Referringto FIG.4 to FIG. 8, the heat exchange
unit 21 is provided that a plurality of the refrigerant tubes
23 are lined up in several columns (refer to 26, 27 in
FIG.2). Each end of the refrigerant tubes 23 is connected
so that the gas refrigerant or liquid refrigerant can flow
to one way. Hereinafter, columns of the refrigerant tubes
23 disposed in series about the direction of airflow are
called as "a plurality of pipe columns 26 and 27".
[0039] The heat exchange units 21 may be provided
to make a pair 21 and 22 at the inside of the condenser
case.

[0040] Several pairs of heat exchange units 21 and 22
may be disposed in the condenser case. Each pair of
heat exchange units 21 and 22 are connected by a re-
frigerant connection pipe (not shown) so that the refrig-
erant may flow to the expansion device 30 through a sec-
ond connection pipe 25 connecting the refrigerant con-
nection pipe and the expansion device 30.

[0041] The expansion device 30 reduces the pressure
of the medium temperature/high pressure liquid refriger-
ant condensed by the condenser 20 and passed through
the second connection pipe 25, so that the liquid refrig-
erant can easily change a phase in the following evapo-
rator 40. A third connection pipe 35 connects the expan-
sion device 30 and the evaporator 40. If the liquid refrig-
erant expected to evaporate in the evaporator 40 is at a
low temperature state before flowing into the evaporator
40, cooling performance of the refrigerant is considerably
improved. Thus, even though it is not shown in FIG, the
refrigerant can be supercooled by the super-cooling heat
exchanger before flowing into the expansion device 30.
[0042] The liquid refrigerant expanded by the expan-
sion device 30 flows into the evaporator 40 through the
third connection pipe 35. The refrigerant flowing into the
evaporator 40 takes heat from the surroundings and can
cool aroom, while the refrigerant evaporates in the evap-
orator 40 and changes to gas refrigerant.

[0043] The evaporator 40 is a kind of heat exchanger
like the condenser 20. In addition, the evaporator 40 may
be a fin and tube type heat exchanger like the condenser
20.

[0044] However, the evaporator 40 according to an ex-
emplary embodiment of the present invention and the
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following exemplary embodiments may not be a fin and
tube type heat exchanger. The evaporator may comprise
a case filled with refrigerant and a water pipe (not shown)
which introduces a medium such as water to heat-ex-
change with the refrigerant.

[0045] The water pipe connects with a water supply
pipe 41 for supplying cold/hot water to a heat exchanger
of an air-handling unit (AHU, not shown) and a water
discharge pipe 42 for collecting the heat exchanged
cold/hot water.

[0046] The kind of the heat exchanger is called "a shell
and tube type heat exchanger" in distinction from the fin
and tube type heat exchanger. Namely, in an air condi-
tioner according to an exemplary embodiment of the
present invention, it will hereinafter be described that the
condenser is a fin and tube type heat exchanger and the
evaporator is a shell and tube type heat exchanger.
[0047] According to an exemplary embodiment of the
presentinvention, referring to FIG. 2, the compressor 10,
the condenser 20, the expansion device 30 and the evap-
orator 40 are disposed in a main body 2 of the air condi-
tioner, so that they construct a refrigeration cycle and
performs heat absorption and heat emission.

[0048] Inthe exemplary embodiment of the presentin-
vention, the evaporator 40, which heat-exchanges refrig-
erant with heating medium (air in the condenser 20 or
water in the evaporator 40), is disposed in the main body
20, so that the refrigerant circulating the refrigeration cy-
cle heat-exchanges with the heating medium and the
heating medium heat exchanged is supplied to where
heat is needed (for example, a space for cooling or heat-
ing).

[0049] However, it is possible that the evaporator 40
is disposed atthe space which cooling or heating is need-
ed and may cool or heat the space directly.

[0050] Inthe exemplary embodiment of the presentin-
vention, the main body 2 is divided an upper space and
a lower space. The condenser 20 and the fan 50 are
disposed at the upper space. The evaporator 40 and the
compressor 10 are disposed at the lower space.

[0051] Itis possible thatonly one pair of heat exchange
unit21 and 22 is disposed at a condenser case or several
pairs of heat exchange unit 21 and 22 is disposed at a
condenser case.

[0052] Referring to FIG.2, more particularly, a pair of
heat exchange unit 21 and 22 may be disposed across
from each other at regular intervals. A space in which air
passing through each the heat exchange unit 21 and 22
stays is formed between each of heat exchange units 21
and 22. The side of the space is separated from the out-
side by a side plate 8.

[0053] Inthe exemplary embodiment of the presentin-
vention, for increasing heat exchange area, the one pair
of heat exchange unit 21 and 22 is disposed to have a
gap between each of the upper sides larger than a gap
between each of the lower sides and to have V-shaped
cross section. A side air inlet 6 is formed in triangular
shape in the side of the main body 2 so that air flows into
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the main body 2 through the side of the main body 2.
[0054] A bottom air inlet is formed at a boundary sur-
face between the upper space of the main body 2 at which
the condenser 20 is disposed and the lower space of the
main body 2 at which the compressor 10 and the evap-
orator 40. Thus, air flows into the main body 2 through
the side air inlet 6 and the bottom air inlet and passes
through the heat exchange unit 21 and 22, which make
up the condenser 20.

[0055] An air outlet 4 may be formed at the top surface
of the main body 2 to correspond to the number of heat
exchange pairs. The heat exchanged air passing through
the condenser 20 flows to the outside through the air
outlet 4 of the main body 2.

[0056] The fan 5 is disposed at the space among the
one pairofheatexchange unit21 and 22 of the condenser
20 and the side plate 8 and the air outlet 4.

[0057] The air directed into the main body 2 through
the side air inlet 6 and the bottom air inlet discharges to
the outside through the air outlet 4 after passing the one
pair of the heat exchange unit 21 and 22 by the force of
the fan 50.

[0058] The air flows into an inflow surface of the heat
exchange unit 21 and 22 and discharges through an out-
flow surface of the heat exchange unit 21 and 22. The
refrigerant tube 23 that forms the one pair of the heat
exchange unit 21 and 22 is disposed in series about the
direction of airflow.

[0059] An oil recovery means 60 may be constructed
in the evaporator 40 to return the oil mixed with refrigerant
from the compressor 10.

[0060] If the oil mixed with refrigerant flows into the
evaporator 40 from the compressor 10, the oil adheres
to the water pipe and obstructs heat exchange of the
refrigerant and water so that a heat exchange loss may
be occurred. Thus, the oil recovery means 60 has to con-
struct in the evaporator 40.

[0061] Because the oilisreturned in the evaporator 40
immediately, a state of the oil returned by the oil recovery
means 60 is similar to a state of the refrigerant. Namely,
it is obvious that the returned oil is low temperature/low
pressure oil like the refrigerant inside of the evaporator
40.

[0062] The oil returned by the oil recovery means 60
immediately flows into the compressor 10 again through
anoil recovery flow path 100, so that it can solve problems
of inconvenience that a user fills with oil to preserve the
compressor 10.

[0063] The oil recovery means 60 may return not only
pure oil but also refrigerant by technical limits. If the low
temperature/low pressure refrigerant returned by the oil
recovery means 60 flows into the compressor 10, it is
possible that a wet compression is occurred while the
operation of the compressor 10 because of the nature of
incompressible fluid. If the wet compression is occurred,
the operating parts of the compressor may have prob-
lems easily.

[0064] It is generally known that the compressor 10
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compresses a gas refrigerant to the high tempera-
ture/high pressure gas refrigerant and circulates the re-
frigerant to the refrigeration cycle. An oil separator is pro-
vided on an outlet of the compressor 10 to separate the
oil for use on a fabrication of the operation parts of the
compressor 10 and to return the separated oil to the com-
pressor 10.

[0065] As stated on the background of the invention,
it requires that the oil separated by the oil separator 70
is cooled by an extra device called oil cooler, so that it
prevents that a performance of the compressor 10 is de-
creased by the excessive temperature rise of the inside
of the compressor 10.

[0066] Inthe exemplary embodiment of the presentin-
vention, it can solve the conventional problems that the
oil and refrigerant mixed the oil returned by the oil recov-
ery means 100 occurs the wet compression and the oil
cooler is separately needed.

[0067] More particularly, in the exemplary embodiment
of the present invention (referred to as "a first exemplary
embodiment" hereinafter), as stated above, the oil recov-
ery flow path 100 and 200 is formed as a flow path which
can return the oil from the evaporator 40 and introduce
the returned oil into the compressor 10 again, and passes
through the condenser 20 so as to heat the oil and the
refrigerant mixed with the oil by passing the heat ex-
change units 21 and 22 of the condenser 20. Thus, it can
prevent the wet compression of the compressor 10 and
cool the oil and refrigerant separated by the oil separator
70 without the oil cooler.

[0068] Namely, the oil flow path 100 for preventing the
wet compression of the compressor 10 is formed to in-
troduce the oil returned from the evaporator 40 into the
compressor 10, but is formed to pass the condenser 20
before introducing to the compressor 10 so as to heat
the oil and the refrigerant mixed with the oil by the heat
discharged from the heat exchange units 21 and 22 of
the condenser 20.

[0069] While the oil returned from the evaporator 40 is
heated by the heat discharged from the condenser 20,
the refrigerant mixed with the oil can be heated. It chang-
es the phase of the refrigerant from liquid to gas, it has
an effect that the wet compression of the refrigerant is
prevented in the compressor 10.

[0070] More particularly, an oil tube 101, which forms
apartofthe oil return flow path 100 besides the refrigerant
tube 23, may be disposed in the heat exchange units 21
and 22 in the heat exchange units 21 and 22 of the con-
denser 20.

[0071] In the air conditioner according to the first ex-
emplary embodiment of the present invention, the oil re-
turn flow path 100 comprises a flow path connecting from
the evaporator 40 to the compressor 10 and the oil tube
101 disposed in the condenser 20. ,

[0072] Namely, the oil tube 101 is constructed at the
heat exchange units 21 and 22 separately or in a body
so as to heat the oil and the refrigerant mixed with the oil
passing the inside of the condenser 20 by using the heat
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discharged from the condenser.

[0073] If the oil tube 101 is constructed at the heat ex-
change units 21 and 22 in a body, the oil tube 101 is
suitable to its name and corresponds with the refrigerant
tube 23 as specified. However, if the oil tube 101 is sep-
arated from the heat exchange units 21 and 22, it may
use the name as oil cooler 102 comprising the oil tube
101 for convenience.

[0074] For reference, the main composition related to
the name as the oil cooler 102 is one of the various ex-
emplary embodiments of the present invention.

[0075] Referring to FIG. 4, in the air conditioner ac-
cording to the first exemplary embodiment, the oil tube
101 may be formed at the heat exchange units 21 and
22 in a body so as to constitute the lower side of any heat
exchange unit (referred to as '21’ of FIG. 4) among the
one pair of heat exchange units 21 and 22.

[0076] Namely, the oil tube 101 is formed at the heat
exchange units 21 and 22 in a body to constitute the
lower side of any heat exchange unit 21 among the one
pair of heat exchange units 21 and 22 disposed in a V
shape. Therefore, it is possible to heat the oil and the
refrigerant passing the oil tube 101 by using the heat
discharged from the heat-exchange unit 21.

[0077] In the air conditioner according to the first ex-
emplary embodiment, itis also able to convertinto a func-
tion, which supercools the oil and the refrigerant sepa-
rated by the oil separator 70.

[0078] In the first exemplary embodiment, the compo-
sition for preventing wet compression of the compressor
10 is a concept that it is able to heat because the tem-
perature of the oil and the refrigerant mixed with the oil
returned through the oil recovery flow path 100 is rela-
tively lower than the temperature of the one pair of heat
exchange units 21 and 22. On the contrary, it is possible
to supercool by using the one pair of heat exchange units
21 and 22 whose temperature is relatively lower than the
temperature of the refrigerant mixed with oil and the oil
separated by the oil separator 70.

[0079] More particularly, any one of the one pair of heat
exchange units 21 and 22 comprises the refrigerant tube
23, which refrigerant flows in, and the oil tube 101, which
oil flows in.

[0080] One side of the refrigerant tube 23 is connected
to the first connection pipe 15 connecting with the com-
pressor 10. The other side of the refrigerant tube 23 is
connected to the second connection pipe 25 connecting
with the expansion device 30 and circulates the refriger-
ant.

[0081] One side of the oil tube 101 is connected with
the oil recovery flow path 200 connecting to the oil sep-
arator 70. The other side of the oil tube 101 is connected
with the oil recovery flow path 200 connecting to the com-
pressor 10 and circulates the supercooled oil and the
refrigerant mixed with oil.

[0082] If we call the heat exchange units 21 and 22
including the oil tube 101 "oil cooling area", it is desirable
that the oil cooling area is disposed at the lower side of
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the heat exchange units 21 and 22.

[0083] It has an advantage of minimizing flow range of
the oil and the oil mixed with refrigerant by decreasing
the distance between the oiltube 101 and the compressor
10 disposed at the lower space of the main body 2 or the
oiltube 101 and the oil separator 70 disposed at the lower
space of the main body 2.

[0084] However, the exemplary embodiment of the
present invention is not limited by the first exemplary em-
bodiment.

[0085] ReferringtoFIG.5,inthe second exemplary em-
bodiment of the air conditioner according to the present
invention, partial pipe column 27 of the plurality of pipe
columns 26 and 27 in the heat exchange unit 21 is used
for the oil tube 101 to form the oil recovery flow path 100
and 200.

[0086] The rest of pipe column 26 of the plurality of
pipe columns 26 and 27 is used for the refrigerant tube
23 to introduce the refrigerant flowing the normal refrig-
eration cycle regardless of the oil recovery flow path 100
and 200.

[0087] The oil tube 101 according to the second exem-
plary embodiment is formed at the heat exchange unit
21 in a body like the first exemplary embodiment. But,
the oil tube 101 according to the first exemplary embod-
iment is formed at the heat exchange unit 21 in a body
so as to constitute the lower side of the heat exchange
unit 21, the oil tube 101 according to the second exem-
plary embodiment is formed to constitute only one part
of the lower side of the heat exchange unit 21, namely a
part 27 of the plurality of the pipe columns 26 and 27. In
otherwords, the first exemplary embodiment and the sec-
ond exemplary embodiment differ in the position of the
oil tube 101.

[0088] In the air conditioner according to the second
exemplary embodiment, itis desirable that the oil cooling
area is near to the other side of the heat exchange units
21 and 22, which discharges the air flowing by the fan.
In other words, it is desirable that the oil tube 101 is dis-
posed at the last columns 27 among the plurality of the
pipe columns 26 and 27 in the direction of the flow of air
flowing by the fan 50.

[0089] As above, unlike the first exemplary embodi-
ment, the air conditioner according to the second exem-
plary embodiment comprises that the air heat exchanged
with the refrigerant tube 23 heat-exchanges with the oil
passing through the oil tube 101. The air heat exchange
with the oil passing through the oil tube 101 does not
heat exchange with the refrigerant tube 23, so that it can-
not affect the condensation of the refrigerant.

[0090] Inaddition, because the oiltube 101 is the lower
side of the heat exchange units 21 and 22, like the first
exemplary embodiment. It has an advantage of minimiz-
ing flow range of the oil and the oil mixed with refrigerant
by decreasing the distance between the oil tube 101 and
the compressor 10 or the oil separator disposed at the
lower space of the main body 2 or the oil tube 101 and
the oil separator 70 disposed at the lower space of the
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main body 2.

[0091] In addition, the position of the oil tube 101 is set
to be different with the first exemplary embodiment so
that it is able to obtain more the heat exchange area
about the oil tube 21 and has an advantage of increasing
the heat exchange performance.

[0092] Detailed description about the oil recovery flow
path 200, which is separated from the oil separator 70
and needs the supercooling is not added to the second
exemplary embodiment. However, because the oil re-
covery flow path 200 is similar to the first exemplary em-
bodiment, detailed description about the oil recovery flow
path 200 as the first exemplary embodiment is skipped.
[0093] However, the exemplary embodiment of the
present invention is not limited at the first exemplary em-
bodiment and the second exemplary embodiment. Re-
ferring to FIG. 6, for obtaining more the heat exchange
area between the refrigerant tube 23 and the oil tube 101,
the heat-exchange units 21 and 22 makes a pair to have
the gap between the lower sides is smaller than the dis-
tance between the upper sides. Several pairs of the heat
exchange units form a plurality of columns and are dis-
posed at regular intervals, and the oil tube 101 is formed
at the lower side of any one of the heat exchange units
21 and 22 in a body. Such an exemplary embodiment is
called as a third exemplary embodiment of the air con-
ditioner.

[0094] In the air conditioner according to the third ex-
emplary embodiment, the oil tube 101 is not formed at
the lower side of only one of the one pair of heat exchange
units 21 and 22 like the first and second exemplary em-
bodiment. However, the oil tube 101 is formed at each
lower side of the one pair of heat exchange units 21 and
22 in a body so that the number of the oil tubes 101 is
proportional to the number of the heat exchange units 21
and 22.

[0095] As above, the air conditioner according to the
third exemplary embodimenthas an advantage of resolv-
ing the heat exchange unbalance of the refrigerant be-
tween the heat exchange units 21 and 22 when the oll
tube 101 is disposed at the any one of the heat exchange
units 21 and 22.

[0096] In addition, the air conditioner according to the
present invention is realized by a fourth exemplary em-
bodiment as follows. In the air conditioner according to
the first to third exemplary embodiment, the oil cooling
area at which the oil tube 101 is disposed is formed in
the heat-exchange units 21 and 22 in a body. However,
in the air conditioner according to the fourth exemplary
embodiment, there is no need for the oil cooling area to
form at the heat exchange units 21 and 22 in a body.
Referring to FIG. 7, the oil cooling area may be disposed
to contact with the heat exchange unit 21 regardless of
the construction of the heat exchange units 21 and 22.
[0097] In other words, in the air conditioner according
to the fourth exemplary embodiment, the oil tube 101 is
not a part of the heat exchange units 21 and 22, an extra
component such as oil cooler 102 comprising the oil tube
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101 may be disposed to contact with the radiating fins
24 among the components of the heat exchange units
21 and 22.

[0098] If the fan 50 is disposed at the upper side of the
one pair of heat exchange units 21 and 22 and the air
flows to the upper side by the fan 50, it is desirable that
the oil cooler 102 is disposed at the one heat exchange
unit 21 of the one pair of heat exchange units 21 and 22
and is diposed at the lower side of the opposite faces
that the one pair of heat exchange units 21 and 22 faced
each other.

[0099] The oil cooler 102 is disposed to parallel to the
opposite side of heat exchange units 21 and 22 faced
each other. Namely, the oil cooler 102 is disposed close
to the other side of the heat exchange units 21 and 22,
which air flows out among the pipe columns 26 and 29
of the heat-exchange units 21 and 22 comprising the re-
frigerant tube 23.

[0100] Because the air flows to the upper side from the
lower side by the fan 50 and the gap between the one
pair of heat exchange units 21 and 22 is short, the heat
exchange can be maximized.

[0101] Lastly, the air conditioner according to the
present invention is realized by a fifth exemplary embod-
iment as follows. Referring to FIG. 8, in the air conditioner
according to the fifth exemplary embodiment, the oil cool-
er 102 is disposed a space between the one pair of heat-
exchange units 21 and 22 not to contact the heat ex-
change units 21 and 22 so that the heat exchange can
be properly performed between the one pair of heat-ex-
change units 21 and 22 and the oil tube 101 in the con-
denser 20

[0102] In the air conditioner according to the fifth ex-
emplary embodiment, the heat exchange rate is small
because the heat exchange units 21 and 22 and the oil
tube 101 is not directly contacted, but it is useful if the
need for supercool of the refrigerant and the oil passing
the oil tube 101 is a little.

[0103] In addition, the air conditioner according to the
fifth exemplary embodiment can reduce the flow resist-
ance because it is not prevent the flow of the air. The
extra fan is not needed for cooling the oil cooler 102.
Thus, it can make better use of a space of the main body
2.

[0104] The present invention has been particularly
shown and described with reference to exemplary em-
bodiments thereof. In the third to the fifth exemplary em-
bodiment, while description about the super cool of the
oil and the refrigerant mixed with the oil related from the
oil recovery flow path 200 to the oil separator 70 is
skipped, it will be included in the scope of the present
invention as the same elements.

[0105] While the exemplary embodiments of the
present invention describes that the number of the pipe
columns 26 and 27 is two in the heat exchange units 21
and 22, itmay be possible thatthe number of that is three.
Two pipe columns of three pipe columns may comprise
the refrigerant tube 23, and the third three pipe column
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may comprise the oil tube 101.

[0106] The operation of the air conditioner according
to the present invention will hereinafter be described in
detail. The detailed description about the oil recovery flow
path 200 related to the oil separator 70 of the oil recover
flow paths 100 and 200 is skipped.

[0107] Referringto FIG. 1, the refrigerant compressed
by the compressor 10 flows into the condenser in a gas-
phase, the refrigerant directed into the condenser 20 is
condensed by discharging the heat to the surrounding
and by changing a phase.

[0108] Therefrigerantcondensed by the condenser 20
is expanded by passing the supercooling heat exchanger
or the expansion device 30, flows into the evaporator 40
and evaporates by absorbing the heat from the surround-
ing during the change of phase.

[0109] Referring to FIG. 4 to 8, the oil and the refriger-
ant mixed with the oil returned by the oil recovery means
60 disposed at the evaporator 40 flows into the oil cooler
102 or the condenser 20 at which the oil tube 101 is dis-
posed and is fully heated by the heat discharged from
the condenser 20 and then flows into the compressor 10
again.

[0110] Asabove, inthe air conditioner according to the
present invention, the low temperature/low pressure oil
and refrigerant returned from the evaporator 40 is heated
and then flows into the compressor again and can be
reused. Therefore, it can prevent a wet compression of
the compressor 10 and increase a heat exchange per-
formance of products.

[0111] While the present invention has been particu-
larly shown and described with reference to exemplary
embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made therein without departing from the
scope of the presentinvention as defined by the following
claims.

Claims
1. An air conditioner comprising:

a compressor (10) which compresses refriger-
ant;

a condenser (20) which comprises heat ex-
change units (21, 22) having a refrigerant tube
(23) for passing refrigerant and a plurality of ra-
diating fins (24) disposed around the refrigerant
tube (23), and condenses refrigerant com-
pressed in the compressor (10) by heat-ex-
changing with air passing through the heat ex-
change units (21, 22);

an expansion device (30) for expanding refrig-
erant condensed by the condenser (20);

an evaporator (40) for evaporating refrigerant
expanded by the expansion device (30), and
an oil recovery flow path (100) which returns oil
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from the evaporator (40) into the compressor
(10), and passes through the condenser (20) for
heating the oil and the refrigerant mixed with the
oil by passing the heat exchange unit (21) of the
condenser (30) before oil is returned into the
compressor (10).

The air conditioner of claim 1,

wherein an oil tube (101) is disposed in the heat ex-
change unit to form a portion of the oil recovery flow
path (100).

The air conditioner of claim 2,

wherein the compressor (10) comprises at least one
pair of the heat exchange units (21, 22), a gap be-
tween lower sides of the heat exchange units (21,
22) is smaller than a gap between upper sides of the
heat exchange units (21, 22),

and the oil tube (101) is disposed at the lower side
of the heat exchange units (21, 22).

The air conditioner of claim 3,

wherein the condenser (20) comprises several pairs
of the heat exchange units (21, 22),

wherein two heat exchange units (21, 22) which form
a pair are confronted and spaced apart from each
other

and the oil tube (101) is disposed at only one of the
total heat exchange units.

The air conditioner of claim 3,

wherein the condenser (20) comprises several pairs
of the heat exchange units (21, 22)

wherein two heat exchange units (21, 22) which form
a pair are confronted and spaced apart from each
other,

and the oil tube (101) is disposed at one of the heat
exchange units (21, 22) of each pair.

The air conditioner of any one of claim 3 to 5,
further comprising a fan (50) for blowing air to pass
the heat exchange unit (21, 22).

The air conditioner of claim 6,

wherein the heat exchange unit (21, 22) comprises
a plurality of pipe columns (26, 27) which are parallel
to a surface of the heat exchange units (21, 22) in
which the air flows by the fan (50),

some of a plurality of pipe columns are the refrigerant
tube (23) and the oil tube (101), and the rest of a
plurality of pipe columns are the refrigerant tube (23).

The air conditioner of claim 7,

wherein the oil tube (101) in the pipe columns (26,
27) having the refrigerant tube (23) and the oil tube
(101) is disposed at the last column (27) close to the
other surface of the heat exchange unit which air
flows out.
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Patentanspriiche

1.

Klimaanlage, die aufweist:

einen Verdichter (10), der ein Kaltemittel ver-
dichtet;

einen Kondensator (20), der Warmetauscher-
einheiten (21, 22) aufweist, die eine Kaltemittel-
leitung (23) zum Leiten des Kaltemittels und
mehrere Abstrahlungsrippen (24) aufweist, die
um die Kaltemittelleitung (23) angeordnet sind,
und das im Verdichter (10) verdichtete Kaltemit-
tel durch Warmetausch mit Luft kondensiert, die
durch die Warmetauschereinheiten (21, 22)
stromt;

eine Expansionsvorrichtung (30) zum Expan-
dieren des durch den Kondensator (20) konden-
sierten Kaltemittels;

einen Verdampfer (40) zum Verdampfen des
durch die Expansionsvorrichtung (30) expan-
dierten Kaltemittels, und

einen OlriickgewinnungsflieRweg (100), der Ol
vom Verdampfer (40) in den Verdichter (10) zu-
rickleitet und durch den Kondensator (20) leitet,
zum Erwarmen des Ols und des mit dem Ol ge-
mischten Kéltemittels, indem es durch die War-
metauschereinheit (21) des Kondensators (30)
geht, bevor das Ol in den Verdichter (10) zu-
rickgeleitet wird.

Klimaanlage nach Anspruch 1,

wobei eine Olleitung (101) in der Warmetauscher-
einheit angeordnet ist, um einen Abschnitt des Ol-
rickgewinnungsflieBwegs (100) zu bilden.

Klimaanlage nach Anspruch 2,

wobei der Verdichter (10) mindestens ein Paar der
Warmetauschereinheiten (21, 22) aufweist, wobei
eine Licke zwischen den Unterseiten der Warme-
tauschereinheiten (21, 22) kleiner als eine Lilcke
zwischen den Oberseiten der Warmetauscherein-
heiten (21, 22) ist,

und die Olleitung (101) an der Unterseite der War-
metauschereinheiten (21, 22) angeordnet ist.

Klimaanlage nach Anspruch 3,

wobei der Kondensator (20) mehrere Paare der War-
metauschereinheiten (21, 22) aufweist,

wobei zwei Warmetauschereinheiten (21, 22), die
ein Paar bilden, einander gegeniiberliegen und von-
einander beabstandet sind,

und die Olleitung (101) an nur einer der gesamten
Warmetauschereinheiten angeordnet ist.

Klimaanlage nach Anspruch 3,

wobei der Kondensator (20) mehrere Paare der War-
metauschereinheiten (21, 22) aufweist,

wobei zwei Warmetauschereinheiten (21, 22), die
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ein Paar bilden, einander gegentberliegen und von-
einander beabstandet sind,

und die Olleitung (101) an einer der Warmetausche-
reinheiten (21, 22) jedes Paars angeordnet ist.

Klimaanlage nach einem der Anspriiche 3 bis 5,
die ferner ein Geblase (50) zum Blasen von Luft zum
Durchstrémen der Warmetauschereinheit (21, 22)
aufweist.

Klimaanlage nach Anspruch 6,

wobei die Warmetauschereinheit (21, 22) mehrere
Réhrensdulen (26, 27) aufweist, die parallel zu einer
Oberflache der Warmetauschereinheiten (21, 22)
verlaufen, in denen die Luft durch das Geblase (50)
stromt,

einige der mehreren Réhrensaulen die Kaltemittel-
leitung (23) und die Olleitung (101) sind, und der
Rest der mehreren Réhrensaulen die Kaltemittellei-
tung (23) sind.

Klimaanlage nach Anspruch 7,

wobei die Olleitung (101) in den Réhrensaulen (26,
27), die die Kaltemittelleitung (23) und die Olleitung
(101) aufweisen, an der letzten Saule (27) nahe der
anderen Oberflache der Warmetauschereinheit an-
geordnet ist, an der die Luft ausstromt.

Revendications

Climatiseur, comprenant :

un compresseur (10) comprimant un
réfrigérant ;
un condensateur (20) comprenant des unités
d’échange de chaleur (21, 22) pourvues d’un
tuyau de réfrigérant (23) pour la circulation d’'un
réfrigérant et d’'une pluralité d’ailettes de rayon-
nement (24) disposées autour du tuyau de ré-
frigérant (23), et condensant le réfrigérant com-
primé dans le compresseur (10) par échange de
chaleur avec [lair circulant dans les unités
d’échange de chaleur (21, 22) ;
un dispositif de détente (30) pour détendre le
réfrigérant condensé par le condensateur (20) ;
un évaporateur (40) pour évaporer le réfrigérant
détendu par le dispositif de détente (30), et
un chemin de récupération d’huile (100) ren-
voyant I'huile de I'évaporateur (40) vers le com-
presseur (10) ettraversant le condensateur (20)
pour chauffer I'huile et le réfrigérant mélangé a
I’huile par passage parI'unité d’échange de cha-
leur (21) du condensateur (30) avant retour de
I’huile vers le compresseur (10).

2. Climatiseur selon la revendication 1,

ou un tuyau d’huile (101) est disposé dans l'unité
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d’échange de chaleur pour former une partie du che-
min de récupération d’huile (100).

Climatiseur selon la revendication 2,

ou le compresseur (10) comprend au moins une pai-
re d’unités d’échange de chaleur (21, 22), 'espace-
mententre les parties inférieures des unités d’échan-
ge de chaleur (21, 22) étant inférieur a 'espacement
entre les parties supérieures des unités d’échange
de chaleur (21, 22),

et ou le tuyau d’huile (101) est disposé en bas des
unités d’échange de chaleur (21, 22).

Climatiseur selon la revendication 3,

ou le condensateur (20) comprend plusieurs paires
d’'unités d’échange de chaleur (21, 22),

ou deux unités d’échange de chaleur (21, 22) for-
mant une paire sont opposées et espacées I'une de
l'autre, et le tuyau d’huile (101) n’est disposé que
sur une seule de toutes les unités d’échange de cha-
leur.

Climatiseur selon la revendication 3,

ou le condensateur (20) comprend plusieurs paires
de les unités d’échange de chaleur (21, 22) ou deux
unités d’échange de chaleur (21, 22) formant une
paire sont opposées et espacées I'une de l'autre,
et ou le tuyau d’huile (101) est disposé sur une des
unités d’échange de chaleur (21, 22) de chaque pai-
re.

Climatiseur selon I'une des revendications 3 a 5,
comprenant en outre un ventilateur (50) refoulant
l'air passant par l'unité d’échange de chaleur (21,
22).

Climatiseur selon la revendication 6,

ou l'unité d’échange de chaleur (21, 22) comprend
une pluralité de colonnes de conduits (26, 27) paral-
leles a la surface des unités d’échange de chaleur
(21, 22) ou I'air est refoulé par le ventilateur (50),
quelques colonnes de la pluralité de colonnes de
conduits constituent le tuyau de réfrigérant (23) etle
tuyau d’huile (101), et le reste de la pluralité de co-
lonnes de conduits constitue le tuyau de réfrigérant
(23).

Climatiseur selon la revendication 7,

ou le tuyau d’huile (101) des colonnes de conduits
(26, 27) constituant le tuyau de réfrigérant (23) et le
tuyau d’huile (101) sont disposés sur la derniére co-
lonne (27) a proximité de l'autre surface de l'unité
d’échange de chaleur dont I'air est évacué.
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