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(54) AIR CONDITIONER

(57) An air conditioner of an embodiment of the pre-
sent disclosure includes: a compressor; a first heat ex-
changer for heat-exchanging a refrigerant flowing from
the compressor; a second heat exchanger for heat-ex-
changing the refrigerant flowing from the compressor;
and a switching valve for sending the refrigerant dis-
charged from the compressor to the first heat exchanger
or the second heat exchanger. The first heat exchanger
includes: a first refrigerant pipe; a second refrigerant pipe
connected to the first refrigerant pipe; a third refrigerant
pipe connected to the first refrigerant pipe and connected
in parallel to the second refrigerant pipe; a connection
band connecting the first refrigerant pipe, the second
refrigerant pipe, and the third refrigerant pipe; and a
separation tube connected to one side of the connection
band so that a portion of the refrigerant flowing from the
first refrigerant pipe flows. The connection band includes
a first connection port connected to the first refrigerant
pipe, a first branch port connected to the second refrig-
erant pipe, and a second branch port connected to the
third refrigerant pipe. The separation tube is inserted into
an inner side of the connection band by a predetermined
length or more.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an air conditioner, and more particularly, to an air conditioner that bypasses a
portion of a refrigerant flowing through a heat exchanger to a compressor.

BACKGROUND

[0002] An air conditioner is a device for cooling or heating indoor air using a refrigeration cycle device composed of a
compressor, an outdoor heat exchanger, an expansion device, and an indoor heat exchanger.
[0003] Indoor heat exchangers or outdoor heat exchangers allow a refrigerant to flow through a plurality of paths, and
exchange heat with other fluids such as air to change the phase of the refrigerant.
[0004] Each of the plurality of paths disposed in a heat exchanger has a relatively long length of the heat exchanger per
path, so thedegreeof freedomof thepath is small.When the temperatureof anevaporator is very lowuponapplication to a
cold region, thedensity of the refrigerant is small, so thepressure lossof the refrigerant flowing through theheat exchanger
may still be severe.
[0005] KoreanPatentNo.KR10‑2164804B1discloses theuseofaconnectionbandhavinga three-port configuration to
reduce the pressure loss of a refrigerant flowing through an evaporator. However, even in this structure, there is still an
issue in that the pressure loss of the flowing refrigerant may be relatively large when the dryness of the flowing refrigerant
increases.

SUMMARY

[0006] An aspect of the present disclosure is directed to providing an air conditioner that improves the heat exchange
performance of a heat exchanger used as an evaporator. In other words, an aspect of the present disclosure is directed to
providing an air conditioner that improves the heat exchange performance by reducing the flow rate of a refrigerant in two
stages.
[0007] Another aspect of the present disclosure is directed to providing an air conditioner that heat exchanges a
refrigerant while maintaining low dryness.
[0008] Yet another aspect of the present disclosure is directed to providing an air conditioner that is capable of mass
production and improves the heat exchange performance.
[0009] Theaspectsof thepresent disclosurearenot limited to thosementionedabove, andother aspects notmentioned
herein will be clearly understood by those skilled in the art from the following description.
[0010] The air conditioner according to an embodiment of the present disclosure includes: a compressor; a first heat
exchanger for heat-exchanging a refrigerant flowing from the compressor; a second heat exchanger for heat-exchanging
the refrigerant flowing from the compressor; and a switching valve for sending the refrigerant discharged from the
compressor to the first heat exchanger or the second heat exchanger.
[0011] The first heat exchanger includes: a first refrigerant pipe; a second refrigerant pipe connected to the first
refrigerant pipe; and a third refrigerant pipe connected to the first refrigerant pipe and connected in parallel to the second
refrigerant pipe.
[0012] The first heat exchanger includes a connection band connecting the first refrigerant pipe, the second refrigerant
pipe, and the third refrigerant pipe.
[0013] The first heat exchanger includes a separation tube connected to one side of the connection band so that a
portion of the refrigerant flowing from the first refrigerant pipe flows.
[0014] The connection band includes a first connection port connected to the first refrigerant pipe, a first branch port
connected to the second refrigerant pipe, and a second branch port connected to the third refrigerant pipe.
[0015] The separation tube is inserted into an inner side of the connection band by a predetermined length or more.
[0016] The separation tube is inserted into one side of the connection band and extends into an inner side of the first
connection port.
[0017] A second connection port into which the separation tube is inserted is disposed in the connection band.
[0018] The separation tube is inserted into an inner side of the first connection port by a predetermined length or more
while being inserted into the second connection port.
[0019] The second connection port extends in a direction opposite to the first connection port.
[0020] The separation tube includes a first tube disposed inside the second connection port and a second tube
connected to the first tube and extending into an inner side of the first connection port.
[0021] A diameter of the second tube is formed smaller than a diameter of the first connection port.
[0022] The second tube extends along the center of a tube of the first connection port.
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[0023] Theconnection band includesanextension tube connected to the first connection port at oneendand connected
to each of the first branch port and the second branch port at the other end.
[0024] The extension tube is disposed obliquely to each of the first connection port and the second connection port.
[0025] The first connection port and the second connection port are disposed in opposite directions based on a point
where the extension tube is connected.
[0026] The first branch port and the second branch port extend in a direction symmetrical to the extension tube.
[0027] The connection band includes the second connection port into which the separation tube is inserted.
[0028] The first connection port, the second connection port, the first branch port, and the second branch port extend in
each different direction from one point.
[0029] The separation tube is connected to the second connection port.
[0030] An end of the separation tube extends past a point where the first branch port and the second branch port are
connected to an inner side of the first connection port.
[0031] Each of the first connection port, the first branch port, and the second branch port has a form that is bent
downward from a single point.
[0032] The second connection port has a structure that extends upward from the single point.
[0033] The second tube is bent and extends toward the first connection port.
[0034] The second tube extends along the center of a tube of the first connection port.
[0035] Thefirst heat exchanger includesaplurality of heat exchange tube sets including a first refrigerant pipe, a second
refrigerant pipe connected to the first refrigerant pipe, and a third refrigerant pipe connected to the first refrigerant pipe and
connected in parallel to the second refrigerant pipe.
[0036] The first heat exchanger includes a plurality of connection bands that are disposed in each of the plurality of heat
exchange tube sets and are connected to each of the first refrigerant pipe, the second refrigerant pipe, and the third
refrigerant pipe so as to supply the refrigerant flowing in the first refrigerant pipe to the second refrigerant pipe and the third
refrigerant pipe.
[0037] The first heat exchanger includes a plurality of separation tubes that are connected to each of the plurality of
connection bands and separate a gaseous refrigerant from the refrigerant flowing from the first refrigerant pipe.
[0038] The first heat exchanger includes a heat dissipation fin disposed to contact each of the plurality of heat exchange
tube sets.
[0039] The first heat exchanger includes a first manifold that combines the refrigerant emitted from the plurality of heat
exchange tube sets and sends the same to the compressor, and a secondmanifold that combines the refrigerant emitted
from the plurality of separation tubes and sends the same to the compressor.
[0040] The connection band includes one inlet port and two outlet ports.
[0041] The separation tube extends from an inner side of the connection band in a direction in which the inlet port is
disposed.
[0042] The air conditioner includes a bypass pipe that connects the secondmanifold and the compressor, and a bypass
pipe valve that is disposed in the bypass pipe and opens and closes a flow path formed inside the bypass pipe.
[0043] The first heat exchanger includes a connection band that reduces an amount of the refrigerant flowing from the
first refrigerant pipe and then distributes the flowing refrigerant to the second refrigerant pipe and the third refrigerant pipe.
[0044] The connection band includes a first connection port connected to the first refrigerant pipe, a first branch port
connected to the second refrigerant pipe, a second branch port connected to the third refrigerant pipe, and a second
connection port connected to the first connection port so that a portionof the refrigerant before being branched into the first
branch port and the second branch port escapes.
[0045] The air conditioner includes a separation tube connected to the second connection port.
[0046] The separation tube has a diameter smaller than an inner circumferential surface of the first connection port and
extends into an inner side of the first connection port.
[0047] Specific details of other embodiments are included in the detailed description and drawings.
[0048] According to theair conditioner of anembodiment of thepresent disclosure, thereareoneormoreof the following
benefits.
[0049] First, the heat exchangeperformanceof the heat exchanger is improvedbyminimizing thepressure loss through
a structure in which the amount of a refrigerant flowing through the connection band is sequentially reduced.
[0050] Second, the dryness of the refrigerant flowing through the evaporator is lowered by removing the gaseous
refrigerant generatedwhilepassing through theevaporator andbypassing the same to thecompressor, thereby improving
the performance of the heat exchanger.
[0051] Third, in the caseof a structure inwhich eachof the branchport and the connectionport is connectedat onepoint,
the welding point can be omitted, making mass production possible.
[0052] Thebenefitsof thepresent disclosurearenot limited to thosementionedabove, andotherbenefits notmentioned
herein will be clearly understood by those skilled in the art from the following description.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0053]

FIG. 1 is a system diagram schematically illustrating the configuration of an air conditioner according to an
embodiment of the present disclosure.
FIG. 2 is a side view for explaining the configuration of a first heat exchanger according to an embodiment of the
present disclosure.
FIG. 3 is a perspective view for explaining the configuration of a first connection band anda separation tube according
to a first embodiment of the present disclosure.
FIG. 4 isa sectional side view for explaining the configurationof the connectionbandand the separation tubeofFIG. 3.
FIG. 5 is a table comparing the heat exchange performance of the first connection band and the separation tube in the
closed and open states.
FIG. 6 is a graph comparing the pressure loss according to the dryness of a refrigerant.
FIG. 7 is a perspective view for explaining the configuration of a first connection band anda separation tube according
to a second embodiment of the present disclosure.
FIG. 8 isa side sectional view for explaining the configurationof the connectionbandand the separation tubeofFIG. 7.
FIG. 9 is a perspective view for explaining the configuration of a first connection band anda separation tube according
to a third embodiment of the present disclosure.
FIG. 10 is a sectional side view for explaining the configuration of the connection band and the separation tube of FIG.
9.
FIG.11 isaperspectiveview forexplaining theconfigurationofafirst connectionbandandaseparation tubeaccording
to a fourth embodiment of the present disclosure.
FIG. 12 is a side sectional view for explaining the configuration of the connection band and the separation tube of FIG.
11.

DETAILED DESCRIPTION

[0054] The advantages and features of the present disclosure andmethods of achieving themwill be apparent from the
following exemplary embodiments that will be described in more detail with reference to the accompanying drawings. It
should be noted, however, that the present disclosure is not limited to the following exemplary embodiments, andmay be
implemented in various forms. Accordingly, the exemplary embodiments are provided only to disclose the present
disclosure and let those skilled in the art know the category of the present disclosure. In the drawings, embodiments of the
present disclosure are not limited to the specific examples provided herein and are exaggerated for clarity. The same
reference numerals or the same reference designators denote the same elements throughout the specification.
[0055] Hereinafter, the present disclosure will be described with reference to the drawings for explaining an air
conditioner according to embodiments of the present disclosure.
[0056] Referring to FIG. 1, the overall structure of the air conditioner will be described.
[0057] The air conditioner of an embodiment of the present disclosure includes a compressor 10 that compresses a
refrigerant. The compressor 10 inhales, compresses, and discharges a gaseous refrigerant.
[0058] The air conditioner includes an accumulator 12 that supplies a gaseous refrigerant to the compressor 10. The
accumulator 12 formsastoragespace thereinandsuppliesagaseous refrigerant fromamong the refrigerants stored in the
storage space to the compressor 10.
[0059] Theair conditioner includesa first heat exchanger40 that heat-exchanges the refrigerant dischargedandflowing
from the compressor 10 with outdoor air. The first heat exchanger 40may be disposed in an outdoor space. The first heat
exchanger 40 may be disposed in an outdoor unit (ODU) that is disposed in the outdoor space.
[0060] The first heat exchanger 40 may bypass a portion of the heat-exchanged refrigerant and send the same to the
compressor 10.
[0061] The first heat exchanger 40 may include a plurality of heat exchange tubes 51, 52, 54, 56, 58, and 59 described
below. The first heat exchanger 40 may include a first manifold 42 to which each of the plurality of heat exchange tubes is
connected, andasecondmanifold 44 towhicheachof aplurality of separation tubes80separated from theplurality of heat
exchange tubes is connected.
[0062] Thefirstmanifold 42maybe connected to a switching valve 14. The secondmanifold 44maybe connected to the
compressor 10.
[0063] The first heat exchanger 40 may include a first heat exchanger header 46 to which each of the plurality of heat
exchange tubes is connected. The first heat exchanger header 46 may be connected to a liquid pipe 22.
[0064] Theair conditionermay include a secondheat exchanger (not shown) that heat-exchanges air supplied to indoor
space. The secondheat exchanger (not shown)maybe disposed inside an indoor unit (IDU) disposed in the indoor space.
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[0065] The air conditioner may include the switching valve 14 that selectively sends the refrigerant discharged from the
compressor 10 to the first heat exchanger 40 or the second heat exchanger (not shown). The switching valve 14may send
the refrigerant discharged from thecompressor10 to thefirst heat exchanger40or thesecondheatexchanger (not shown)
depending on the operating mode of the air conditioner.
[0066] In the cooling mode in which the second heat exchanger (not shown) operates as an evaporator, the switching
valve 14 sends the refrigerant discharged from the compressor 10 to the first heat exchanger 40. In the heating mode in
which the second heat exchanger (not shown) operates as a condenser, the switching valve 14 sends the refrigerant
discharged from the compressor 10 to the second heat exchanger (not shown).
[0067] In the IDU, the secondheat exchanger (not shown)andan indoor fan (not shown) that formsair flow to thesecond
heat exchanger (not shown) may be disposed.
[0068] In the ODU, the compressor 10, the first heat exchanger 40, and the switching valve 14 may be disposed.
[0069] The air conditioner includes the liquid pipe 22 and an engine 24 that connect the IDU and the ODU.
[0070] The liquid pipe 22 connects the first heat exchanger 40 and the second heat exchanger (not shown). The liquid
pipe 22 connects the ODU and the IDU.
[0071] A supercooler 16 may be disposed in the liquid pipe 22. The supercooler 16 expands a portion of the refrigerant
flowing in the liquid pipe22andexchangesheatwith the refrigerant flowing in the liquid pipe22.The refrigerant that passes
through the supercooler 16 through a supercooling expansion valve 17 may flow to the compressor 10.
[0072] The air conditioner includes a first bypass pipe 18 that sends a portion of the refrigerant heat-exchanged in the
first heat exchanger 40 to the compressor 10. The first bypass pipe 18 connects the first heat exchanger 40 and the
compressor 10.
[0073] In thefirst bypasspipe18, abypasspipevalve19 isdisposed.Thebypasspipevalve19opensandcloses thefirst
bypass pipe 18.When the first bypass pipe 18 is opened, the gaseous refrigerant separated from the first heat exchanger
40 may flow to the compressor 10.
[0074] The air conditioner includes a second bypass pipe 20 that passes through the supercooler 16 and flows to the
compressor 10. The refrigerant that has passed through the supercooling expansion valve 17 and the supercooler 16may
flow to the second bypass pipe 20.
[0075] Each of the first bypass pipe 18 and the second bypass pipe 20may be connected to the compressor 10. Each of
the first bypass pipe 18 and the second bypass pipe 20 may be directly connected to the compressor 10 or may be
connected to a pipe connecting the accumulator 12 and the compressor 10.
[0076] Referring toFIG.2, thefirst heatexchanger40maybedisposedwithaplurality of heatexchange tubes51,52,54,
56, 58, and59, connection bands62and70 connectingeachof theendsof the plurality of heat exchange tubes, andaheat
dissipation fin 60 disposed to contact the plurality of heat exchange tubes 51, 52, 54, 56, 58, and 59.
[0077] The first heat exchanger 40 includes the first manifold 42 connected to one side of each of the plurality of heat
exchange tubes, and a heat exchanger header 46 connected to the other side of each of the plurality of heat exchange
tubes.
[0078] The first heat exchanger 40 may include the second manifold 44 through which the gaseous refrigerant
separated from each of the plurality of heat exchange tubes flows. The second manifold 44 is connected to a separation
tube 80 described below.
[0079] The plurality of heat exchange tubes may include a first refrigerant pipe 52, a second refrigerant pipe 54
connected to the first refrigerant pipe 52, and a third refrigerant pipe 56 connected to the first refrigerant pipe 52 and
connected in parallel to the second refrigerant pipe. The first refrigerant pipe 52, the second refrigerant pipe 54, and the
third refrigerant pipe 56 are disposed in parallel with one another.
[0080] The plurality of heat exchange tubesmay include an inlet pipe 51 connected to the first refrigerant pipe 52, and a
pair of outlet pipes 58 and 59 connected to each of the second refrigerant pipe 54 and the third refrigerant pipe 56.
[0081] The pair of outlet pipes 58 and 59 includes a first outlet pipe 58 connected to the second refrigerant pipe 54 and a
second outlet pipe 59 connected to the third refrigerant pipe 56.
[0082] The inlet pipe51and thepair of outlet pipes58and59arealsodisposedparallel to the first refrigerant pipe52, the
second refrigerant pipe 54, and the third refrigerant pipe 56.
[0083] Theconnection bands62and70may include afirst connection band70 (or ‘connection band’) including one inlet
port 72 (or ‘first connection port’) and two outlet ports 76 and 78 (or ‘two branch ports’) and a second connection band 62
including one inlet port and one outlet port.
[0084] Thefirst connectionband70 is connected to the first refrigerant pipe52ononesideand is connected in parallel to
the second refrigerant pipe54and the third refrigerant pipe56on theother side. Theseparation tube80describedbelow is
connected to the first connection band 70.
[0085] The second connection band 62 may connect the inlet pipe 51 and the first refrigerant pipe 52. The second
connection band 62may connect the second refrigerant pipe 54 and the first outlet pipe 58. The second connection band
62 may connect the third refrigerant pipe 56 and the second outlet pipe 59.
[0086] The first heat exchanger 40 may be configured of a plurality of heat exchange tube sets 50a, 50b, 50c, and 50d.
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Each of the plurality of heat exchange tube sets 50a, 50b, 50c, and 50d includes the first refrigerant pipe 52, the second
refrigerant pipe54, and the third refrigerant pipe56.Eachof theplurality of heat exchange tubesets50a, 50b, 50c, and50d
may further include the inlet pipe 51 and the outlet pipes 58 and 59.
[0087] Eachof thepluralityof heat exchanger tubesets50a, 50b, 50c, and50d includesonefirst connectionband70and
a plurality of second connection bands 62.
[0088] The inlet pipe 51 is connected to the heat exchanger header 46. Each of the pair of outlet pipes 58 and 59 is
connected to the first manifold 42.
[0089] When the first heat exchanger 40 is used as an evaporator, a refrigerantmay flow as illustrated in FIG. 2. In other
words, the refrigerant introduced from the heat exchanger header 46 may sequentially flow through the inlet pipe 51 and
the first refrigerant pipe 52. In addition, the refrigerant emitted from the first refrigerant pipe 52 may branch and flow into
eachof thesecond refrigerantpipe54and the third refrigerantpipe56. Inaddition, the refrigerant flowing through thepair of
outlet pipes 58 and 59 may flow to the compressor 10 through the first manifold 42.
[0090] Referring toFIGS.3and4, thespecific configurationand formof thefirst connectionband70of anembodiment of
the present disclosure will be described.
[0091] Thefirst connectionband70 includes the first connectionport 72connected to thefirst refrigerant pipe52, thefirst
branch port 76 connected to the second refrigerant pipe 54, and the second branch port 78 connected to the third
refrigerant pipe 56. The first connection band 70 includes a second connection port 74 connected to the separation tube
80.
[0092] The first connection band 70 further includes an extension tube 75 that separates the first branch port 76 and the
second branch port 78 from the first connection port 72.
[0093] The second connection port 74 extends in a direction opposite to the first connection port 72. The first connection
port 72 and the second connection port 74 are disposed in opposite directions based on the extension tube 75. The
extension tube 75 is disposed obliquely to each of the first connection port 72 and the second connection port 74. The
extension tube 75 is disposed perpendicular to each of the first connection port 72 and the second connection port 74.
[0094] The extension tube 75 extends from a circumferential surface of the first connection port 72 or the second
connection port 74. The first branch port 76 and the second branch port 78 are respectively connected at the other end of
the extension tube 75. The first branch port 76 and the second branch port 78 extend in each different direction based on
theextension tube75.Thefirst branchport 76and thesecondbranchport 78areextended ineachdifferent directionwithin
the same angle range based on the extension tube 75. Accordingly, the refrigerant flowing through the extension tube 75
may flow to the first branch port 76 and the second branch port 78.
[0095] The first branch port 76 and the second branch port 78may have aU-shaped tube shape. The extension tube 75
is connected to the center of the first branch port 76 and the second branch port 78 having a U-shaped tube shape.
[0096] The separation tube 80 is connected to the first connection band 70. A portion of the separation tube 80 may be
inserted into an inner side of the second connection port 74.
[0097] Referring to FIG. 4, the separation tube 80 includes a first tube 82 extending outside the second connection port
74 and a second tube 84 inserted inside the first connection band 70. The diameter (84D) of the second tube 84 is formed
smaller than the diameter (72D) of the first connection port 72.
[0098] The second tube 84 includes a reduction tube 86 extending from the first tube 82 and having a reduced tube
diameter, and a maintenance tube 88 extending from the reduction tube 86 and maintaining the reduced tube diameter.
[0099] The second tube 84 extends past the area where the extension tube 75 is disposed to the inside of the first
connection port 72. The end of the second tube 84 is disposed inside the first connection port 72.
[0100] An outer circumferential surface of the second tube 84 is disposed to be spaced apart from an inner circumfer-
ential surface of the first connection port 72.
[0101] When the first heat exchanger 40 is used as an evaporator, the refrigerant is introduced through the first
connection port 72 and emitted through the first branch port 76 and the second branch port 78. When the first heat
exchanger 40 is used as an evaporator, the refrigerant flowing through the first heat exchanger 40 may be a two-phase
refrigerant mixed with a liquid refrigerant and a gaseous refrigerant.
[0102] Among the two-phase refrigerants flowing through the first connection port 72, the liquid refrigerant may flow
along the inner circumferential surface, and the gaseous refrigerant may flow toward the center of a pipe. Among the
refrigerants flowing through the first connection port 72, the gaseous refrigerant flowing toward the center of the pipemay
flow into the separation tube 80.
[0103] Accordingly, some of the gaseous refrigerant flowing through the first connection port 72 may flow through the
separation tube 80, and the remaining refrigerant may flow through the extension tube 75. In other words, the amount of a
refrigerant may decrease as the refrigerant flows from the first connection port 72 to the extension tube 75.
[0104] In addition, since the refrigerant flowing through theextension tube75dispersedly flows in the first branchport 76
and the second branch port 78, the amount of a refrigerantmay decrease. Accordingly, the amount of a refrigerant flowing
through the evaporator may decrease, and the pressure loss of the refrigerant may decrease.
[0105] In other words, the amount of a refrigerant flowing through the first connection band 70 may decrease primarily
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while flowing from the first connection port 72 to the extension tube, andmay decrease secondarily while flowing from the
extension tube 75 to the first branch port 76 and the second branch port 78.
[0106] When the first heat exchanger 40 is used as a condenser, the density of the flowing refrigerant is large, so the
pressure loss is small, and it may be advantageous to increase the flow rate.
[0107] Referring toFIG. 5, itmaybe identified that theheating capacity and theheatingefficiencyare improvedwhen the
first connection band 70 is used. In other words, it may be identified that the heating capacity is improved by 7% or more
when the separation tube 80 is opened and the gaseous refrigerant escapes through the separation tube 80 compared to
the state inwhich the separation tube 80 is closed. In addition, itmaybe identified that the heating efficiency is improvedby
3.7%ormorewhen the separation tube 80 is opened and the gaseous refrigerant escapes through the separation tube 80
compared to the state in which the separation tube 80 is closed.
[0108] Referring to FIG. 6, it may be identified that the pressure loss increases as the dryness of the refrigerant flowing
through the refrigerant pipe increases. In otherwords, in the casewhere the refrigerant flowing through the refrigerant pipe
is a two-phase refrigerant, the pressure loss increases as the ratio of the gaseous refrigerant increases. Accordingly, as in
an embodiment of the present disclosure, by bypassing the gaseous refrigerant of the refrigerant flowing through the first
connection band 70, the dryness of the refrigerant flowing through the first heat exchanger 40 may be lowered, thereby
lowering the pressure loss of the refrigerant.
[0109] Hereinafter, the first connection band 70 according to a second embodiment of the present disclosure will be
described with reference to FIGS. 7 and 8.
[0110] The first connection band 70 according to the second embodiment includes the first connection port 72, the
second connection port 74, the first branch port 76, and the second branch port 78.
[0111] The first connection band 70 according to the second embodiment has a structure without a separate extension
tube. Accordingly, at the pointwhere the first connection port 72 and the second connection port 74 are connected, the first
branch port 76 and the second branch port 78 may be connected.
[0112] Referring to FIG. 7, the first connection port 72, the second connection port 74, the first branch port 76, and the
second branch port 78 may have structures extending in each different direction from one point. The first connection port
72, the second connection port 74, the first branch port 76, and the second branch port 78 may be disposed in a cross
shape.
[0113] Theseparation tube80 is connected to the second connection port 74.Referring toFIG. 8, the separation tube80
is inserted into the second connection port 74. The separation tube 80 includes the first tube 82 that contacts the inside of
the second connection port 74 and the second tube 84 that extends from the first tube 82.
[0114] The second tube 84 may have a structure in which the tube diameter thereof is reduced compared to that of the
first tube82.Theendof the second tube84maybedisposed inside the first connectionport 72.Referring toFIG. 8, theend
of the separation tube 80 may be inserted into an inner side of the first connection port 72 past the point where the first
branchport 76and thesecondbranchport 78areconnected.Thediameter (84D)of theseparation tube80disposed inside
the first connection port 72 may be formed smaller than the inner diameter (72D) of the first connection port 72.
[0115] The separation tube 80 disposed inside the first connection port 72 is disposed to be spaced apart from the inner
circumferential surface of the first connection port 72.
[0116] The second connection port 74may have a structure extending in a direction opposite to the first connection port
72. The structure of the first connection band 70 according to the second embodiment may form an integral structure
without a separate welding point other than the portion where the separation tube 80 is connected. Accordingly, there is a
benefit of being able to be mass-produced.
[0117] The first branch port 76 and the second branch port 78 extend in opposite directions from the point where the first
connection port 72 and the second connection port 74 are connected. The first branch port 76 and the second branch port
78 each extend in the opposite direction with the same angle range based on the first connection port 72. Each of the first
branch port 76 and the second branch port 78 may have a bending shape in some sections.
[0118] Some of the gaseous refrigerants flowing through the first connection port 72 may flow through the separation
tube 80, and the remaining refrigerants may dispersedly flow in the first branch port 76 and the second branch port 78. In
other words, since some of the refrigerants flowing through the first connection port 72 flows through the separation tube
80, the amount of a refrigerant decreases, and simultaneously, the remaining refrigerants flow through the first branchport
76 and the second branch port 78, so the amount of a refrigerant may decrease. Accordingly, the amount of a refrigerant
flowing through the evaporator may decrease, and the pressure loss of the refrigerant may decrease.
[0119] Hereinafter, the first connection band 70 according to a third embodiment will be described with reference to
FIGS. 8 and 9.
[0120] The first connection band 70 according to the third embodiment also includes the first connection port 72, the
second connection port 74, the first branch port 76, and the second branch port 78.
[0121] The first connection band 70 according to the third embodiment has a structure without a separate extension
tube. Accordingly, the first branch port 76 and the second branch port 78 may be connected at the point where the first
connection port 72 and the second connection port 74 are connected.
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[0122] The first connection port 72, the first branch port 76, and the second branch port 78 have a structure that extends
in each different direction from one point. Referring to FIG. 9, the first connection port 72, the first branch port 76, and the
second branch port 78 may have a shape that is bent downward. The first branch port 76 and the second branch port 78
extend in each different direction within the same angle range based on the first connection port 72. Accordingly, the
refrigerant flowing through the first connection port 72 may dispersedly flow in the first branch port 76 and the second
branch port 78.
[0123] The second connection port 74 may have a structure that extends upward. The second connection port 74 may
extend in adirection different from thedirection inwhich eachof the first connectionport 72, the first branchport 76, and the
secondbranchport 78extends, at apointwhere thefirst connectionport 72, the first branchport 76, and the secondbranch
port 78 are connected to one another.
[0124] The separation tube 80 is inserted into the second connection port 74. The separation tube 80 may have a
structure of being inserted into the second connection port 74 and extending into an inner side of the first connection port
72.
[0125] Referring to FIG. 10, the separation tube 80 may include the first tube 82 disposed to contact an inside of the
second connection port 74, and the second tube 84 connected to the first tube 82 and extending into the inner side of the
first connection port 72.
[0126] Referring to FIG. 10, the second tube 84may be bent inside the point where the first connection port 72, the first
branch port 76, and the second branch port 78 are connected to one another and may extend toward the first connection
port 72.Thesecond tube84mayhaveashape inwhich the tubediameter decreasesasmovingaway from thefirst tube82.
The second tube 84may have a structure that extends along the center of the tube diameter of the first connection port 72.
[0127] Hereinafter, the first connection band 70 according to a fourth embodiment will be described with reference to
FIGS. 11 and 12.
[0128] The first connection band 70 according to the fourth embodiment also includes the first connection port 72, the
second connection port 74, the first branch port 76, and the second branch port 78.
[0129] The first branch port 76 and the second branch port 78 may be configured in a U-shaped tube shape. The first
connection port 72 may be connected to the point where the first branch port 76 and the second branch port 78 are
connected.
[0130] The first connection port 72may be connected to the point where the first branch port 76 and the second branch
port 78 are connected in a bending shape. The second connection port 74may have a structure that extends in a direction
opposite to the first connection port 72 from the point where the first branch port 76 and the second branch port 78 are
connected.
[0131] The separation tube 80 is inserted into the second connection port 74. The end of the separation tube 80may be
disposed inside the first connection port 72.
[0132] Hereinbefore, although preferred embodiments of the present disclosure have been illustrated and described,
the present disclosure is not limited to the specific embodiments described above, and it goeswithout saying that persons
having ordinary skills in the technical field to which the present disclosure pertains may implement the present disclosure
by various modifications thereof without departing from gist of the present disclosure defined by the claims, and such
modifications are not to be construed individually from the technical spirit and scope of the present disclosure.

[Detailed Description of Main Elements]

[0133]

10: compressor 12: accumulator
18: first bypass pipe 19: bypass pipe valve
40: first heat exchanger 42: first manifold
44: second manifold 51: inlet pipe
52: first refrigerant pipe 54: second refrigerant pipe
56: third refrigerant pipe 58 and 59: outlet pipes
60: heat dissipation fin 62: second connection band
70: first connection band 72: first connection port
74: second connection port 75: extension tube
76: first branch port 78: second branch port
80: separation tube 82: first tube
84: second tube 86: reduction tube
88: maintenance tube
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Claims

1. An air conditioner, comprising:

a compressor;
a first heat exchanger for heat-exchanging a refrigerant flowing from the compressor;
a second heat exchanger for heat-exchanging the refrigerant flowing from the compressor; and
a switching valve for sending the refrigerant discharged from the compressor to the first heat exchanger or the
second heat exchanger, wherein:

the first heat exchanger comprises:

a first refrigerant pipe;
a second refrigerant pipe connected to the first refrigerant pipe;
a third refrigerant pipe connected to the first refrigerant pipe and connected in parallel to the second
refrigerant pipe;
a connection band connecting the first refrigerant pipe, the second refrigerant pipe, and the third
refrigerant pipe; and
aseparation tube connected toonesideof the connection bandso that aportionof the refrigerant flowing
from thefirst refrigerant pipe flows, the separation tubebeing inserted intoan inner sideof theconnection
band by a predetermined length or more.

2. The air conditioner of claim 1, wherein:

the connection band comprises a first connection port connected to the first refrigerant pipe, a first branch port
connected to the second refrigerant pipe, and a second branch port connected to the third refrigerant pipe; and
the separation tube is inserted into one side of the connection band and extends into an inner side of the first
connection port.

3. Theair conditioner of claim1, or2,wherein theconnectionbandcomprisesafirst connectionport connected to thefirst
refrigerant pipe, a first branch port connected to the second refrigerant pipe, a second branch port connected to the
third refrigerant pipe, and a second connection port into which the separation tube is inserted.

4. The air conditioner of claim 3,wherein the separation tube is inserted into an inner side of the first connection port by a
predetermined length or more while being inserted into the second connection port.

5. The air conditioner of claim 3, or 4, wherein the second connection port extends in a direction opposite to the first
connection port.

6. The air conditioner of claim 3, 4, or 5, wherein:

the separation tube comprises a first tube disposed inside the second connection port and a second tube
connected to the first tube and extending into an inner side of the first connection port; and
a diameter of the second tube is smaller than a diameter of the first connection port.

7. The air conditioner of claim 6, wherein the second tube extends along the center of a tube of the first connection port.

8. The air conditioner of any one of claims 3 to 7, wherein:

the connection band further comprises an extension tube connected to the first connection port at one end and
connected to each of the first branch port and the second branch port at the other end; and
the extension tube is disposed obliquely to each of the first connection port and the second connection port.

9. The air conditioner of any one of claims 3 to 8, wherein the first connection port and the second connection port are
disposed in opposite directions based on a point where the extension tube is connected.

10. The air conditioner of claim 8, wherein the first branch port and the second branch port extend in a direction
symmetrical to the extension tube.

9

EP 4 542 138 A1

5

10

15

20

25

30

35

40

45

50

55



11. The air conditioner of any one of claims 1 to 10, wherein:

the connection band comprises a first connection port connected to the first refrigerant pipe, a first branch port
connected to the second refrigerant pipe, a second branch port connected to the third refrigerant pipe, and a
second connection port into which the separation tube is inserted; and
the first connection port, the second connection port, the first branch port, and the second branch port extend in
each different direction from one point.

12. The air conditioner of claim 11, wherein:

the separation tube is connected to the second connection port; and
an end of the separation tube extends past a point where the first branch port and the second branch port are
connected to an inner side of the first connection port.

13. The air conditioner of any one of claims 1 to 12, wherein:

the connection band comprises a first connection port connected to the first refrigerant pipe, a first branch port
connected to the second refrigerant pipe, a second branch port connected to the third refrigerant pipe, and a
second connection port into which the separation tube is inserted;
eachof the first connectionport, the first branchport, and thesecondbranchport hasa form that is bent downward
from a single point; and
the second connection port has a structure that extends upward from the single point.

14. The air conditioner of claim 13, wherein:

the separation tube comprises a first tube disposed to contact an inside of the second connection port and a
second tube connected to the first tube and extending into an inner side of the first connection port; and
the second tube is bent and extends toward the first connection port.

15. The air conditioner of claim 14, wherein the second tube extends along the center of a tube of the first connection port.
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