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Description

BACKGROUND

[0001] The present disclosure relates to a heat ex-
changer.
[0002] A heat exchanger constitutes a refrigeration cy-
cle to allow a refrigerant to flow therein. Also, the heat
exchanger cools or heats air through heat-exchange with
the air. The heat exchanger may be used for air-condi-
tioners and refrigerators. Here, the heat exchanger may
function as a condenser or evaporator according to
whether the refrigerant is condensed or evaporated by
the heat exchanger.
[0003] The heat exchanger is classified into a fin-and-
tube type heat exchanger and a micro-channel type heat
exchanger according to its shape. The fin-and-tube type
heat exchanger includes a plurality of fins and a tube
passing through the fins and having a circular shape or
a shape similar to the circular shape. The micro-channel
type heat exchanger includes a plurality of flat tubes
through which a refrigerant flows and a fin disposed be-
tween the plurality of flat tubes.
[0004] Also, the fin-and-tube type heat exchanger and
the micro-channel type heat exchanger exchange heat
between an external fluid and a refrigerant flowing into
the tube or flat tube. Here, the fins may increase a heat
exchange area between the external fluid and the refrig-
erant flowing into the tube or the flat tube.
[0005] Among these, the micro-channel type heat ex-
changer has been filed and registered by this applicant
(KR 10-0547320).
[0006] According to Korean Patent Registration No.
10-0547320, the micro-channel type heat exchanger ac-
cording to the related art may include headers 1 and 2
coupled to a plurality of refrigerant tubes 3. The headers
1 and 2 may be provided in plurality. The first header 1
of the plurality of headers 1 and 2 is coupled to one sides
of the plurality of refrigerant tubes 3, and the second
header 2 is coupled to the other sides of the plurality of
refrigerant tubes 3. Also, a radiation fin 6 for easily heat-
exchanging the refrigerant with the external air is dis-
posed between the plurality of refrigerant tubes 3.
[0007] The first or second header 1 or 2 has a hollow
shape having an empty space therein to provide a flow
space through which the refrigerant flows. The refrigerant
flowing into the first or second header 1 or 2 may be
divided into the plurality of refrigerant tube 3.
[0008] However, in the heat exchanger according to
the related art, while the refrigerant is divided into the
plurality of refrigerant tubes, a relatively large amount of
refrigerant is introduced into the refrigerant tube that is
closest to a flow direction of the refrigerant, and a rela-
tively small amount of refrigerant is introduced into the
refrigerant tube that is the farrest to the flow direction of
the refrigerant.
[0009] That is, the refrigerant introduced into the heat
exchanger is not uniformly distributed into the plurality of

refrigerant tubes. In this case, a heat-exchange amount
or heat-exchange efficiency may be different according
to the positions of the refrigerant tubes to deteriorate the
overall performance of the heat exchanger.
[0010] US 5,782,293 describes a heat exchanger for
a pulp dryer, the heat exchanger having a frame and a
plurality of tubes extending between the ends of the heat
exchanger in parallel, spaced-apart relationship to each
other.
[0011] WO 2008/060270 A1 discloses an minichannel
heat exchanger header insert for distribution, the inlet
header being provided with a first insert disposed within
the inlet header and extending substantially the length
thereof, and having a plurality of openings for the flow of
refrigerant into the internal confines of the inlet header
and then to the channels. DE 10 2008 023 055 A1 de-
scribes a heat exchanger comprising at least one inlet
channel and at least one outlet channel and at least one
collector, which has at least two metal sheets or plates
abutting each other, and a flow device, through which a
first medium can flow, while a second medium can flow
around said flow device.

SUMMARY

[0012] Embodiments provide a heat exchanger having
improved heat-exchange efficiency.
[0013] In one embodiment, a heat exchanger includes:
a plurality of refrigerant tubes through which a refrigerant
flows; a header including a tube connection part coupled
to the plurality of refrigerant tubes and a refrigerant inflow
part; a first pipe provided in the header to define a first
flow space for the refrigerant; a second pipe surrounding
the outside of the first pipe to define a second flow space
for the refrigerant; and a communication hole defined in
the first and second pipe to allow the refrigerant to pass
therethrough.
[0014] The communication hole includes a first com-
munication hole defined in the first pipe to transfer the
refrigerant within the first flow space into the second flow
space.
[0015] The first communication hole may be spaced
apart from the first pipe in a longitudinal direction and be
provided in plurality.
[0016] The communication hole further includes a sec-
ond communication hole defined in the second pipe to
transfer the refrigerant within the second flow space into
an inner space of the header.
[0017] The first and second communication holes are
defined in directions opposite to each other with respect
to a center of the first or second pipe.
[0018] A first virtual line extending from a center of the
first or second pipe to the first communication hole may
extend in a direction opposite to that of a second virtual
line extending from the center of the first or second pipe
to the second communication hole.
[0019] The first virtual line may extend in a direction
that is close to the refrigerant tube, and the second virtual
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line may extend in a direction that is away from the re-
frigerant tube.
[0020] A third virtual line extending from the center of
the first or second pipe to the refrigerant tube may cross
the first or second virtual line.
[0021] The third virtual line may perpendicularly cross
the first or second virtual line.
[0022] The header may include a horizontal type head-
er extending in a horizontal direction, and the first and
second communication holes may be defined in the same
virtual vertical line.
[0023] A distance between the first communication
hole and an end of the first pipe may be the same as that
between the second communication hole and an end of
the second pipe.
[0024] The header may includes a horizontal type
header extending in a horizontal direction, and the first
and second communication holes may be defined in vir-
tual vertical lines different from each other.
[0025] A pipe connection part extending from the re-
frigerant inflow part and coupled to an end of the first pipe
may be provided in the header.
[0026] At least one portion of the pipe connection part
may be rounded.
[0027] A heat exchanger may further include: a plural-
ity of refrigerant tubes through which a refrigerant flows;
a header to which the plurality of refrigerant tubes are
coupled, the header defining a flow space for the refrig-
erant; a first pipe provided in the header to define a first
passage for the refrigerant, the first pipe having a first
communication hole through which the refrigerant pass-
es; and a second pipe accommodating the first pipe to
define a second passage for the refrigerant, the second
pipe having a second communication hole through which
the refrigerant passes, wherein a flow direction of the
refrigerant discharged through the first communication
hole and a flow direction of the refrigerant discharged
through the second communication hole are different
from each other with respect to the refrigerant tube.
[0028] The first and second communication holes may
be defined so that the flow directions of the refrigerant
discharged through the first and second communication
holes are opposite to each other.
[0029] The flow direction of the refrigerant discharged
through the first communication hole may be close to the
refrigerant tube, and the flow direction of the refrigerant
discharged through the second communication hole may
be away from the refrigerant tube.
[0030] The communication hole may be defined so that
the refrigerant discharged through the first communica-
tion hole is divided to flow into the second passage.
[0031] The second communication hole may be de-
fined so that the refrigerant discharged through the sec-
ond communication hole is divided to flow into a flow
space of the header.
[0032] The details of one or more embodiments are
set forth in the accompanying drawings and the descrip-
tion below. Other features will be apparent from the de-

scription and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033]

Fig. 1 is a perspective view of a heat exchanger ac-
cording to a first embodiment.
Fig. 2 is a side cross-sectional view of the heat ex-
changer according to the first embodiment.
Fig. 3 is a front view illustrating main parts of first
and second headers of the heat exchanger accord-
ing to the first embodiment.
Fig. 4 is a cross-sectional view taken along line I-I’
of Fig. 1.
Fig. 5 is a cross-sectional view of constitutions in the
header according to the first embodiment.
Fig. 6 is a cross-sectional view of the constitutions
and a refrigerant flow in the header according to the
first embodiment.
Fig. 7 is a view of a refrigerant flow in the heat ex-
changer according to the first embodiment.
Fig. 8 is a cross-sectional view illustrating constitu-
tions and refrigerant flow in a header according to a
second embodiment.
Fig. 9 is a cross-sectional view of constitutions in a
header according to a third embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0034] Hereinafter, exemplary embodiments will be
described with reference to the accompanying drawings.
The invention may, however, be embodied in many dif-
ferent forms and should not be construed as being limited
to the embodiments set forth herein; rather, that alternate
embodiments included in other retrogressive inventions
or falling within the spirit and scope of the present dis-
closure will fully convey the concept of the invention to
those skilled in the art.
[0035] Fig. 1 is a perspective view of a heat exchanger
according to a first embodiment, Fig. 2 is a side cross-
sectional view of the heat exchanger according to the
first embodiment, Fig. 3 is a front view illustrating main
parts of first and second headers of the heat exchanger
according to the first embodiment, and Fig. 4 is a cross-
sectional view taken along line I-I’ of Fig. 1.
[0036] Referring to Fig. 1 to 4, a heat exchanger 10
according to a first embodiment includes headers 120
and 130 each of which extends by a predetermined length
in a horizontal direction, a plurality of flat tubes 110 that
are refrigerant tubes coupled to the headers 120 and 130
to extend in a vertical direction, and a plurality of radiation
fins (not shown) arranged at a predetermined distance
between the headers 120 and 130 and through which
the flat tubes 110 pass.
[0037] The headers 120 and 130 may be called "hori-
zontal type headers" in that the headers 120 and 130
extend in a horizontal direction. However, the present
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disclosure is not limited to the extension direction of the
headers. For example, the flat tubes 110 may extend in
the horizontal direction.
[0038] In detail, the headers 120 and 130 include a first
header 120 coupled to one end of each of the flat tubes
110 and a second header 130 coupled to the other end
of each of the flat tubes 110. The first and second headers
120 and 130 guide a flow of a refrigerant to switch a flow
direction of the refrigerant.
[0039] That is, a flow space for the refrigerant is defined
in each of the first and second headers 120 and 130. The
refrigerant within the first or second header 120 or 130
may be introduced into the flat tubes 110, and the refrig-
erant flowing in the flat tubes 110 may be switched in
direction by the first or second header 120 or 130.
[0040] For example, the refrigerant within the first
header 120 may be switched in direction and then intro-
duced into the flat tubes 110. The refrigerant flows down-
ward through the flat tubes 110 may be switched in di-
rection within the second header 130 to flow upward.
[0041] The first header 120 includes a refrigerant inflow
part 122 for introducing the refrigerant into the heat ex-
changer 10 and a refrigerant discharge part 125 for dis-
charging the refrigerant heat-exchanged within the heat
exchanger 10.
[0042] Also, the first header 120 includes a first front
portion 120a in which the refrigerant inflow part 122 is
disposed, a first rear portion 120b in which the refrigerant
discharge part 125 is disposed, and a partition part 120c
for partitioning the first front portion 120a from the first
rear portion 120b.
[0043] The first front portion 120a and the first rear por-
tion 120b are coupled to each other by the partition part
120c. Also, the refrigerant of the first front portion 120a
may directly flow into the first rear portion 120b, or the
direct flow of the refrigerant of the first rear portion 120b
into the first front portion 120a may be restricted.
[0044] The refrigerant inflow part 122 and the refriger-
ant discharge part 125 are disposed adjacent to a bottom
surface of the first header 120. Thus, the refrigerant may
flow upward through the first front portion 120a of the
refrigerant inflow part 122 and then be introduced into
the first header 120. Also, the refrigerant may flow down-
ward through the refrigerant discharge part 125 from the
first rear portion 120b of the first header 120.
[0045] The second header 130 includes a second front
portion 130a corresponding to the first front portion 120a,
a second rear portion 130b corresponding to the first rear
portion 120b, and a through hole 135 allowing the second
front portion 130a to communicate with the second rear
portion 130b.
[0046] The second front portion 130a and the second
rear portion 130b are coupled to each other, and the
through hole 135 is defined in the coupled portion be-
tween the second front portion 130a and the second rear
portion 130b. The refrigerant of the second front portion
130a may flow into the second rear portion 130b through
the through hole 135.

[0047] The flat tubes 110 may be provided in plurality
between the first header 120 and the second header 130.
The plurality of flat tubes 110 are spaced apart from each
other in a horizontal direction.
[0048] A plurality of first tube connection part 121 cou-
pled to one ends of the plurality of flat tubes 110 are
disposed on the first header 120. Also, a plurality of sec-
ond tube connection part 131 to which the other ends of
the plurality of flat tubes 110 are coupled are disposed
on the second header 130.
[0049] The flat tubes 110 are arranged in two rows in
front and rear directions.
[0050] In detail, as shown in Fig. 2, when viewed from
a side surface of the heat exchanger 10, the flat tubes
110 include a first tube 110a and a second tube 110b
disposed on a side of the first tube 110a. The first and
second tubes 110a and 110b may be provided in plurality
and thus be respectively coupled to the first and second
headers 120 and 130.
[0051] The first tube 110a may be coupled to the first
front portion 120a and the second front portion 130a, and
the second tube 110b may be coupled to the first rear
portion 120b and the second rear portion 130b.
[0052] While the refrigerant flows into the flat tubes
110, the heat-exchange of the refrigerant may be per-
formed two times. That is, the refrigerant may be heat-
exchanged once while flowing from the first front portion
120a to the second front portion 130a through the first
tube 110a, and also, the refrigerant may be heat-ex-
changed once while flowing from the second rear portion
130b to the first rear portion 120b through the second
tube 110b.
[0053] A plurality of pipes 210 and 250 for guiding a
flow of the refrigerant are disposed in the front portion
120a of the first header 120. The flow space within the
first front portion 120a may form a plurality of passages
or flow layers by the plurality of pipes 210 and 250.
[0054] In detail, the plurality of pipes 210 and 250 in-
clude a first pipe 210 disposed in an inner space of the
first front portion 120a. The first pipe 210 may lengthily
extend in the extension direction of the first front portion
120a and have a hollow cylindrical shape. Also, an inner
space of the first pipe 210 is defined as a first flow space
for the refrigerant.
[0055] The plurality of pipes 210 and 250 include a
second pipe 250 surrounding the outside of the first pipe
210. The second pipe 250 may lengthily extend in the
extension direction of the first pipe 210 and have a hollow
cylindrical shape. Also, an inner space of the second pipe
250 is defined as a second flow space for the refrigerant.
[0056] In detail, the second pipe 250 has a diameter
D2 greater than that D1 of the first pipe 210. Also, a space
in which the refrigerant flows, i.e., the second flow space
may be defined between an outer circumferential surface
of the first pipe 250 and an inner circumferential surface
of the second pipe 210.
[0057] Also, the first and second pips 210 and 250 may
have substantially the same center. Also, a ratio of an
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inner sectional area of the second pipe 250 to an inner
sectional area of the first front portion 120a may be about
10:1 to about 2:1
[0058] A first communication hole 215 through which
the refrigerant flows is defined in the first pipe 210. The
first communication hole 215 may be provided in plurality,
and the plurality of first communication holes 215 are
spaced apart from each other in a longitudinal direction
of the first pipe 210.
[0059] The refrigerant flowing into the first pipe 210
may flow out of the first pipe 210 through the first com-
munication hole 215. Also, the refrigerant discharged
from the first pipe 210 may flow along the inner space of
the second pipe 250.
[0060] The first commendation hole 215 may be de-
fined in one point of a circumference of the first pipe 210
facing the first tube 110a. That is, a virtual line extending
from an inner center of the first pipe 210 to the first com-
munication hole 215 may extend in a direction that is
close to the first tube 110a or may pass through the inside
of the first tube 110a.
[0061] A second communication hole 255 through
which the refrigerant flows is defined in the second pipe
250. The second communication hole 255 may be pro-
vided in plurality, and the plurality of second communi-
cation holes 255 are spaced apart from each other in a
longitudinal direction of the second pipe 250.
[0062] The refrigerant flowing into the second pipe 250
may flow out of the second pipe 250 through the second
communication hole 255. Also, the refrigerant dis-
charged from the second pipe 250 may flow along the
inner space of the first front portion 120a.
[0063] The second communication hole 255 may be
defined in one point of a circumference of the second
pipe 250 in a direction opposite to the direction facing
the first tube 110a. That is, a virtual line extending from
an inner center of the second pipe 250 to the second
communication hole 255 may extend in a direction away
from the first tube 110a.
[0064] The first and second communication holes 215
and 255 may be defined in directions opposite to each
other or facing each other with respect to a center of the
first or second pipe 210 or 250. On the other hand, the
first and second communication holes 215 and 255 may
have a phase difference of about 180 degrees with re-
spect to the cylindrical pipes 210 and 250.
[0065] Also, a first virtual line extending from the center
of the first or second pipe 210 or 250 to the first commu-
nication hole 215 and a second virtual line extending from
the center of the first or second pipe 210 or 250 to the
second communication hole 255 may be parallel to each
other and extend in direction opposite to each other.
[0066] In another aspect, angles θ1 and θ2 between
the center of the first or second pipe and the two virtual
lines connecting both ends of the flat tube 110 to each
other may range of about 75° to about 90°. Also, the first
and second communication holes 215 and 255 may be
defined in a circumference of the first or second pipe 210

or 250 to correspond to the angles θ1 and θ2.
[0067] As described above, since the first and second
communication holes 215 and 255 are different in posi-
tion or direction, the flow passage of the refrigerant pass-
ing through the first and second communication holes
215 and 255 may be elongated and bent several times.
[0068] A pipe connection part 205 connected to the
refrigerant inflow part 122 is provided in the first front
portion 120a. The pipe connection part 205 extends from
the refrigerant inflow part 122 and then is connected to
an end of the first pipe 210. To connect the refrigerant
inflow part 122 to the first pipe 210, at least one portion
of the pipe connection part 205 may be rounded.
[0069] A predetermined refrigerant pipe 20 is connect-
ed to the refrigerant inflow part 122 at an inlet part of the
heat exchanger 10. The refrigerant flowing into the re-
frigerant pipe 20 is introduced into the first pipe 210 via
the refrigerant inflow part 122 and the pipe connection
part 205.
[0070] As shown in Fig. 4, the first and second com-
munication holes 215 and 255 may have the same virtual
vertical line that pass therethrough. That is, a distance
between the center of each of the plurality of first com-
munication holes 215 and an end of the first pipe 210
may be the same as that between the center of each of
the plurality of second communication holes 255 and an
end of the second pipe 250.
[0071] Fig. 5 is a cross-sectional view of constitutions
in the header according to the first embodiment, Fig. 6
is a cross-sectional view of the constitutions and a refrig-
erant flow in the header according to the first embodi-
ment, and Fig. 7 is a view of a refrigerant flow in the heat
exchanger according to the first embodiment.
[0072] Referring to Figs. 5 to 7, a plurality of refrigerant
passages 271, 272, and 273 divided by the plurality of
pipes 210 and 250 may be defined in the inner space of
the first header 120 of the heat exchanger according to
the first embodiment.
[0073] In detail, the second pipe 250 is disposed inside
the first front portion 120a, and the first pipe 210 is ac-
commodated into the second pipe 250.
[0074] The inner space of the first pipe 210 may define
a first passage 271 through which the refrigerant intro-
duced into the first front portion 120a from the refrigerant
inflow part 122 flows. Also, a portion of the inner space
of the second pipe 250 except for the first passage 271
is defined as a second passage 272, and an outer space
of the second pipe 250 of the inner space of the first front
portion 120a is defined as a third passage 273.
[0075] The first passage 271, the second passage 272,
and the third passage 273 may communicate with each
other by the first and second communication holes 215
and 255.
[0076] Also, the second passage 272 may surround
the first passage 271, and the third passage 273 may
surround the second passage 272.
[0077] Since the second passage 272 is formed from
an outer circumferential surface of the first pipe 210 to

7 8 



EP 2 784 428 B1

6

5

10

15

20

25

30

35

40

45

50

55

an inner circumferential surface of the second pipe 250,
the second passage 272 may form a relatively small pas-
sage. Thus, the refrigerant discharged through the first
communication hole 215 of the first pipe 210 may be
mixed in the second passage 272.
[0078] That is, the refrigerant discharged from the first
pipe 210 may be a refrigerant before being heat-ex-
changed. Particularly, the heat exchanger serves as the
evaporator, the refrigerant may have a two-phase state
(a mixed state of a liquid phase and a gaseous phase).
In this case, since the refrigerant flows through the sec-
ond passage 272, the liquid refrigerant and the gaseous
refrigerant may be uniformly mixed with each other, and
then, the mixed refrigerant may be divided into the flat
tubes 110.
[0079] Referring to Fig. 6, a flow of the refrigerant in
the first front portion will be simply described.
[0080] The refrigerant introduced into the first header
120 through the refrigerant inflow part 122 may flow into
the first passage 271 of the first pipe 210. Here, the re-
frigerant may flow from one end of the first header 120
to the other end in a horizontal direction (a direction from
a right side to a left side in Fig. 1).
[0081] While the refrigerant flows into the first passage
271, at least one portion of the refrigerant may be dis-
charged to the outside of the first pipe 210 through the
plurality of first communication holes 215. Here, a direc-
tion in which the refrigerant is discharged through the
first communication hole 215 may be a direction facing
the flat tubes 110.
[0082] If the refrigerant is discharged from the first
communication hole 215, the refrigerant flows into the
second passage 272 of the second pipe 250. In this proc-
ess, the refrigerant is divided into both sides of the first
communication hole 215 to flow in a backward direction,
i.e., a direction away from the flat tubes 110.
[0083] Also, the divided refrigerant may be combined
and then discharged into the third passage 273 through
the plurality of second communication holes 255. Here,
the refrigerant may flow in the direction away from the
flat tubes 110.
[0084] The refrigerant discharged from the second
communication holes 255 may be divided into both sides
to flow in a forward direction, i.e., a direction facing the
flat tubes 110. Also, the refrigerant of the third passage
is introduced into the flat tubes 110.
[0085] As described above, the refrigerant of the first
tube 210 may be divided and bent several times until the
refrigerant is introduced into the flat tubes 110. Thus, a
flow path of the refrigerant may be elongated in length.
Thus, a phenomenon in which the refrigerant is concen-
trated into the flat tube 110 that is the closest to the re-
frigerant inflow part 122 may be prevented, and thus, the
refrigerant may uniformly flow in a longitudinal direction
by an inertial force.
[0086] Referring to Fig. 7, a flow of the refrigerant in
the heat exchanger 10 will be simply described.
[0087] The refrigerant introduced into the first front por-

tion 120a of the first header 120 through the refrigerant
inflow part 122 flows into the first pipe 120. As illustrated
in Fig. 6, the refrigerant passing through the plurality of
passages 271, 272, and 273 is introduced into the first
tube 110a through the first tube connection part 121.
[0088] The refrigerant passing through the first tube
110a is introduced into the second front portion 130a of
the second header 130 through the second tube connec-
tion part 131, and also, is introduced into the second rear
portion 130b via the through hole 135. Also, the refriger-
ant is introduced into the first rear portion 120b after pass-
ing through the second tube 110b and then is discharged
into the heat exchanger 10 through the refrigerant dis-
charge part 125.
[0089] As described above, the refrigerant performs
the heat-exchange two times while circulating the first
and second headers 120 and 130 and thus is condensed
(in the case where the heat exchanger is the condenser)
or evaporated (in the case where the heat exchanger is
the evaporator).
[0090] Hereinafter, descriptions will be made accord-
ing to second and third embodiments. Since the second
third embodiments are the same as the first embodiment
except for only a portion of the constitutions, different
points between the first embodiment and the second and
third embodiments will be described principally, and de-
scriptions of the same parts will be denoted by the same
reference numerals and descriptions of the first embod-
iment.
[0091] Fig. 8 is a cross-sectional view illustrating con-
stitutions and refrigerant flow in a header according to a
second embodiment.
[0092] Referring to Fig. 8, a plurality of pipes 310 and
315 are provided in a first front portion 120a of a first
header 120 according to the second embodiment.
[0093] The plurality of pipes 310 and 315 include a first
pipe 310 having a first communication hole 315 and a
second pipe 350 surrounding the outside of the first pipe
310 and having a second communication hole 355. The
first and second pipes 310 and 350 may have substan-
tially the same center.
[0094] The first and second pipes 310 and 350 accord-
ing to the current embodiment may be disposed similar
to the first and second pipes 210 and 250 according to
the first embodiment. However, the current embodiment
is different from the first embodiment in that the first and
second communication holes 315 and 355 are different
in position.
[0095] The first and second communication holes 315
and 355 are disposed to face a side direction in Fig. 8.
[0096] In detail, a first virtual line extending from a cent-
er of the first or second pipe 310 or 350 toward the first
communication hole 315 and a third virtual line extending
from the center of the first or second pipe 310 or 350
toward a flat tube 110 may cross each other. For exam-
ple, the first virtual line and the third virtual line may be
perpendicular to each other.
[0097] Also, a second virtual line extending from the
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center of the first or second pipe 310 or 350 toward the
second communication hole 355 and the third virtual line
extending from the center of the first or second pipe 310
or 350 toward the flat tube 110 may cross each other.
For example, the second virtual line and the third virtual
line may be perpendicular to each other.
[0098] According to the above-described constitu-
tions, the refrigerant flowing into the first pipe 310 is dis-
charged to a side of the flat tube 110 through the first
communication hole 315, and the discharged refrigerant
is divided into both sides to flow an opposite side of the
flat tube 110 (see Fig. 8).
[0099] Also, the refrigerant flowing into the second pipe
350 is combined and then discharged through the second
communication hole 355 to flow into the flat tube 110 in
the first front portion 120a.
[0100] Here, the refrigerant is divided into both sides
in the second communication hole 355 to flow to the flat
tube 110. However, in the divided refrigerant, an amount
of refrigerant divided along a path that is defined close
to the flat tube 110 in the second communication hole
355 may be relatively large.
[0101] According to the current embodiment, the pas-
sage may be bent several times by passing through a
first passage defined in the first pipe, a second passage
defined in the second pipe, and a third passage defined
in the first front portion 120a. Thus, a flow path of the
refrigerant may be elongated in length.
[0102] Fig. 9 is a cross-sectional view of constitutions
in a header according to a third embodiment.
[0103] Referring to Fig. 9, a first communication hole
215 defined in a first pipe 210 and a second communi-
cation hole 255 defined in a second pipe 250 according
to a third embodiment may be disposed along virtual ver-
tical lines different from each other, respectively.
[0104] That is, a distance between each of the plurality
of first communication holes 215 and an end of the first
pipe 210 may be different from that between each of the
plurality of second communication holes 255 and an end
of the second pipe 250.
[0105] That is to say, the first communication holes 215
and the second communication holes 255 may be alter-
nately defined with respect to a horizontal direction in
which the first header 120 extends.
[0106] According to the above-described constitu-
tions, an inertial force that is applied horizontally from the
refrigerant inflow part 122 and a flow force that is applied
vertically to the flat tube 110 may act on the refrigerant.
[0107] Thus, in a state where the refrigerant dis-
charged into the first pipe 210 through the plurality of first
communication holes 215 further flows in a horizontal
direction, the refrigerant may be easily discharged from
the second pipe 250 through the second communication
hole 255 adjacent to the first communication hole 215.
Therefore, the refrigerant may be effectively distributed
into the plurality of flat tubes 110.
[0108] According to the proposed embodiments, since
the plurality of tubes are provided in the header, and the

communication holes through which the refrigerant flows
are defined in the plurality of tubes, the refrigerant may
uniformly flow over the whole length of the header. Thus,
the refrigerant may be uniformly distributed into the re-
frigerant tubes connected to the header.
[0109] Particularly, since one tube of the plurality of
tubes is accommodated in the other tube, and the com-
munications holes are defined in directions different from
each other, the flow passage of the refrigerant may be
bent several times and elongated.
[0110] Thus, a phenomenon in which the refrigerant is
concentrated into the front refrigerant tube that is the clos-
est to the refrigerant inflow part of the header in the flow
direction of the refrigerant may be prevented. Therefore,
the refrigerant may be uniformly distributed into the rear
refrigerant tube that is the farrest to the refrigerant inflow
part of the header by the inertial force.
[0111] In addition, the small space between the one
tube and the other tube may act as the passage for the
refrigerant to mix the refrigerants. Therefore, the gaseous
and liquid refrigerants may be uniformly distributed.
[0112] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, var-
ious variations and modifications are possible in the com-
ponent parts and/or arrangements of the subject combi-
nation arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to
variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art.

Claims

1. A heat exchanger comprising a plurality of refrigerant
tubes (110); a header (120) comprising a tube con-
nection part (121) coupled to the plurality of refrig-
erant tubes (110) and a refrigerant inflow part (122);
a first pipe (210, 310) provided within the header
(120) to define a first flow space for the refrigerant
within the first pipe (210, 310); a second pipe (250,
350) surrounding the outside of the first pipe (210,
310) to define a second flow space for the refrigerant
between the first pipe (210, 310) and the second pipe
(250, 350); and a communication hole (215, 255;
315, 355) defined in the first (210, 310) and second
pipe (250, 350) to allow the refrigerant to pass there-
through, wherein

a first communication hole (215, 315) is defined
in the first pipe (210, 310) to transfer the refrig-
erant within the first flow space into the second
flow space; and
a second communication hole is defined in the

11 12 



EP 2 784 428 B1

8

5

10

15

20

25

30

35

40

45

50

55

second pipe (250, 350) to transfer the refrigerant
within the second flow space into an inner space
of the header (120,310),

characterised in that
the first and second communication holes (215, 255;
315, 355) are defined in directions opposite to each
other with respect to a center axis of the first (210,
310) or second pipe (250, 350).

2. The heat exchanger according to claim 1, wherein
the first communication holes (215, 315) are provid-
ed in plurality and are spaced apart from each other
in a longitudinal direction of the first pipe (210, 310).

3. The heat exchanger according to claim 1, wherein a
first virtual line extending from a center axis of the
first (210) or second pipe (250) to the first commu-
nication hole (215) extends in a direction opposite
to a second virtual line extending from the center
axis of the first (210) or second pipe (250) to the
second communication hole (255).

4. The heat exchanger according to claim 3, wherein
the first virtual line extends in a direction that is grad-
ually close to the refrigerant tube (110), and
the second virtual line extends in a direction that is
gradually away from the refrigerant tube (110).

5. The heat exchanger according to claim 3, wherein a
third virtual line extending from the center axis of the
first (310) or second pipe (350) to the refrigerant tube
(110) crosses the first or second virtual line, when
viewed along the center axis.

6. The heat exchanger according to claim 5, wherein
the third virtual line perpendicularly crosses the first
or second virtual line, when viewed along the center
axis.

7. The heat exchanger according to claim 1 to 4, where-
in the header (120) comprises a horizontal type
header extending in a horizontal direction, and
the first and second communication holes (215, 255)
are defined on the same virtual vertical line.

8. The heat exchanger according to claim 9, wherein a
distance between the center of the first communica-
tion hole (215) and an end of the first pipe (210) is
the same as that between the center of the second
communication hole (255) and an end of the second
pipe (250).

9. The heat exchanger according to claim 1 to 4, where-
in the header (120) comprises a horizontal type
header extending in a horizontal direction, and
the first and second communication holes (215, 255)
are defined on virtual vertical lines different from

each other.

10. The heat exchanger according to any one of claims
1 to 9, wherein a pipe connection part (205) extend-
ing from the refrigerant inflow part (122) and coupled
to an end of the first pipe (210) is provided within the
header (120).

11. The heat exchanger according to claim 10, wherein
at least a portion of the pipe connection part (205)
is rounded.

Patentansprüche

1. Wärmetauscher, mit: mehreren Kältemittelröhren
(110); einem Verteiler (120), der einen Röhrenver-
bindungsteil (121) aufweist, der mit den mehreren
Kältemittelröhren (110) und einem Kältemittelzu-
flussteil (122) gekoppelt ist; einem ersten Rohr (210,
310), das im Verteiler (120) vorgesehen ist, um einen
ersten Durchflussraum für das Kältemittel im ersten
Rohr (210, 310) zu definieren; einem zweiten Rohr
(250, 350), das die Außenseite des ersten Rohrs
(210, 310) umgibt, um einen zweiten Durchfluss-
raum für das Kältemittel zwischen dem ersten Rohr
(210, 310) und dem zweiten Rohr (250, 350) zu de-
finieren; und einem Verbindungsloch (215, 255; 315,
355), das im ersten (210, 310) und zweiten Rohr
(250, 350) definiert ist, um es zu ermöglichen, dass
das Kältemittel dort hindurch geht,
wobei
ein erstes Verbindungsloch (215, 315) im ersten
Rohr (210, 310) definiert ist, um das Kältemittel im
ersten Durchflussraum in den zweiten Durchfluss-
raum zu überführen; und
ein zweites Verbindungsloch im zweiten Rohr (250,
350) definiert ist, um das Kältemittel im zweiten
Durchflussraum in einen Innenraum des Verteilers
(120, 310) zu überführen,
dadurch gekennzeichnet, dass
das erste und zweite Verbindungsloch (215, 255;
315, 355) in Richtungen definiert sind, die bezüglich
einer Mittelachse des ersten (210, 310) oder des
zweiten Rohrs (250, 350) zueinander entgegenge-
setzt sind.

2. Wärmetauscher nach Anspruch 1, wobei mehrere
erste Verbindungslöcher (215, 315) vorgesehen ist,
die in eine Längsrichtung des ersten Rohrs (210,
310) voneinander beabstandet sind.

3. Wärmetauscher nach Anspruch 1, wobei sich eine
erste virtuelle Linie, die sich von einer Mittelachse
des ersten (210) oder des zweiten Rohrs (250) zum
ersten Verbindungsloch (215) erstreckt, in eine Rich-
tung erstreckt, die zu einer zweiten virtuellen Linie
entgegengesetzt ist, die sich von der Mittelachse des
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ersten (210) oder des zweiten Rohrs (250) zum zwei-
ten Verbindungsloch (255) erstreckt.

4. Wärmetauscher nach Anspruch 3, wobei sich die
erste virtuelle Linie in eine Richtung erstreckt, die
sich der Kältemittelröhre (110) allmählich nähert,
und
sich die zweite virtuelle Linie in eine Richtung er-
streckt, die sich von der Kältemittelröhre (110) all-
mählich entfernt.

5. Wärmetauscher nach Anspruch 3, wobei eine dritte
virtuelle Linie, die sich von der Mittelachse des ers-
ten (310) oder des zweiten Rohrs (350) zur Kälte-
mittelröhre (110) erstreckt, längs der Mittelachse be-
trachtet die erste oder die zweite virtuelle Linie
kreuzt.

6. Wärmetauscher nach Anspruch 5, wobei die dritte
virtuelle Linie längs der Mittelachse betrachtet die
erste oder die zweite virtuelle Linie senkrecht kreuzt.

7. Wärmetauscher nach einem der Ansprüche 1 bis 4,
wobei der Verteiler (120) einen Horizontalverteiler
aufweist, der sich in eine horizontale Richtung er-
streckt, und
das erste und zweite Verbindungsloch (215, 255)
auf derselben virtuellen vertikalen Linie definiert
sind.

8. Wärmetauscher nach Anspruch 9, wobei ein Ab-
stand zwischen der Mitte des ersten Verbindungs-
lochs (215) und einem Ende des ersten Rohrs (210)
derselbe wie der zwischen der Mitte des zweiten Ver-
bindungslochs (255) und einem Ende des zweiten
Rohrs (250) ist.

9. Wärmetauscher nach einem der Ansprüche 1 bis 4,
wobei der Verteiler (120) einen Horizontalverteiler
aufweist, der sich in eine horizontale Richtung er-
streckt, und
das erste und zweite Verbindungsloch (215, 255)
auf virtuellen vertikalen Linien definiert sind, die sich
voneinander unterscheiden.

10. Wärmetauscher nach einem der Ansprüche 1 bis 9,
wobei ein Rohrverbindungsteil (205), das sich vom
Kältemittelzuflussteil (122) erstreckt und mit einem
Ende des ersten Rohrs (210) gekoppelt ist, im Ver-
teiler (120) vorgesehen ist.

11. Wärmetauscher nach Anspruch 10, wobei mindes-
tens ein Abschnitt des Rohrverbindungsteils (205)
abgerundet ist.

Revendications

1. Échangeur de chaleur, comprenant une pluralité de
tubes de réfrigérant (110) ; un collecteur (120) com-
portant une section de connexion de tube (121) rac-
cordée à la pluralité de tubes de réfrigérant (110), et
une section d’admission de réfrigérant (122) ; un pre-
mier conduit (210, 310) prévu à l’intérieur du collec-
teur (120) pour définir un premier espace d’écoule-
ment pour le réfrigérant à l’intérieur du premier con-
duit (210, 310) ; un deuxième conduit (250, 350) en-
tourant la périphérie du premier conduit (210, 310)
pour définir un deuxième espace d’écoulement pour
le réfrigérant entre le premier conduit (210, 310) et
le deuxième conduit (250, 350) ; et un trou de com-
munication (215, 255 ; 315, 355) défini dans le pre-
mier (210, 310) et le deuxième conduits (250, 350)
pour permettre le passage du réfrigérant, où
un premier trou de communication (215, 315) est
défini dans le premier conduit (210, 310) pour trans-
férer le réfrigérant présent à l’intérieur du premier
espace d’écoulement vers le deuxième espace
d’écoulement ; et
un deuxième trou de communication est défini dans
le deuxième conduit (250, 350) pour transférer le
réfrigérant présent à l’intérieur du deuxième espace
d’écoulement vers un espace intérieur du collecteur
(120, 310),
caractérisé en ce que
le premier et le deuxième trous de communication
(215, 255 ; 315, 355) sont définis dans des directions
opposées par rapport à un axe central du premier
(210, 310) ou du deuxième conduit (250, 350).

2. Échangeur de chaleur selon la revendication 1, où
les premiers trous de communication (215, 315) sont
prévus en pluralité et sont espacés l’un de l’autre
dans le sens de la longueur du premier conduit (210,
310).

3. Échangeur de chaleur selon la revendication 1, où
une première ligne virtuelle s’étendant depuis un axe
central du premier (210) ou du deuxième conduit
(250) vers le premier trou de communication (215)
s’étend dans une direction opposée à une deuxième
ligne virtuelle s’étendant depuis l’axe central du pre-
mier (210) ou du deuxième conduit (250) vers le
deuxième trou de communication (255).

4. Échangeur de chaleur selon la revendication 3, où
la première ligne virtuelle s’étend dans une direction
de rapprochement graduel vers le tube de réfrigérant
(110), et la deuxième ligne virtuelle s’étend dans une
direction d’éloignement graduel du tube de réfrigé-
rant (110).

5. Échangeur de chaleur selon la revendication 3, où
une troisième ligne virtuelle s’étendant depuis l’axe
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central du premier (310) ou du deuxième conduit
(350) vers le tube de réfrigérant (110) croise la pre-
mière ou la deuxième ligne virtuelle, en vue le long
de l’axe central.

6. Échangeur de chaleur selon la revendication 5, où
la troisième ligne virtuelle croise perpendiculaire-
ment la première ou la deuxième ligne virtuelle, en
vue le long de l’axe central.

7. Échangeur de chaleur selon l’une des revendica-
tions 1 à 4, où le collecteur (120) comprend un col-
lecteur de type horizontal s’étendant dans une direc-
tion horizontale, et où le premier et le deuxième trous
de communication (215, 255) sont définis sur la mê-
me ligne verticale virtuelle.

8. Échangeur de chaleur selon la revendication 9, où
la distance entre le centre du premier trou de com-
munication (215) et une extrémité du premier conduit
(210) est identique à celle entre le centre du deuxiè-
me trou de communication (255) et une extrémité du
deuxième conduit (250).

9. Échangeur de chaleur selon l’une des revendica-
tions 1 à 4, où le collecteur (120) comprend un col-
lecteur de type horizontal s’étendant dans une direc-
tion horizontale, et où le premier et le deuxième trous
de communication (215, 255) sont définis sur des
lignes verticales virtuelles différentes l’une de l’autre.

10. Échangeur de chaleur selon l’une des revendica-
tions 1 à 9, où une section de connexion de conduit
(205) s’étendant depuis la section d’admission de
réfrigérant (122) et raccordée à une extrémité du pre-
mier conduit (210) est présentée à l’intérieur du col-
lecteur (120).

11. Échangeur de chaleur selon la revendication 10, où
au moins une partie de la section de connexion de
conduit (205) est arrondie.
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