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(54) Header unit and heat exchanger having the same

(57) A header unit having an improved assembly
method of a body and a header and a heat exchanger
having the same, capable of preventing a body from be-
ing incompletely bonded to a cover at an inner side of
the header as a result of the instability of a manufacturing
process, and thus capable of preventing the leaking of
the refrigerant in between two tanks at an inside of the

header. The heat exchanger includes a body, and a cover
coupled to the body, wherein the body includes a base
part forming a bottom surface of the body, and a middle
partition protruding from the base part, and the cover
includes a coupling groove to which the middle partition
of the body is coupled while passing through the coupling
groove.
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Description

[0001] The present invention relates to a header unit
of a heat exchanger, and more particularly, to a header
unit having an improved assembly method of a body and
a header, and a heat exchanger having the same.
[0002] In general, an air conditioner is a system con-
figured to control the heat and the humidity of the sur-
rounding air. The heat exchange with the surrounding air
is implemented by a simple cooling cycle.
[0003] The cooling cycle may be composed of a com-
pressor, a condenser, an expansion valve, and an evap-
orator. The high-temperature, high-pressure refrigerant
that is exited from the compressor exchanges heat with
outside air at the condenser, and is phase-changed into
low-temperature refrigerant, and by passing through the
expansion valve afterwards, is phase-changed into low-
temperature, low-pressure refrigerant. After the above,
the low-temperature, low-pressure refrigerant enables
indoor air to be cooled by exchanging heat with the indoor
air at the evaporator.
[0004] The heat exchanger is distinguished into a heat
exchanger configured to be used for automobiles and a
heat exchanger configured to be used at households,
depending on the place where the heat exchanger is be-
ing used. The heat exchanger configured to be used for
automobiles and the heat exchanger configured to be
used at households are provided with different types of
refrigerants, and depending on the place at which the
heat exchanger is installed, are different in operating en-
vironment such as air flow and flow rate. Thus, each heat
exchanger is designed to have different material and a
different size, so that each heat exchanger may be pro-
vided with an optimal heat-exchanging efficiency.
[0005] The heat exchanger includes a plurality of fins
disposed in a way to be spaced from each other, and
tubes configured to guide refrigerant and installed in a
way to make contact with the plurality of fins, so that the
air being introduced from an outside may pass through
and exchange heat with the fins, and thereby a cooling
operation or a heating operation may take place.
[0006] The heat exchanger, depending on the shape
of the fins and the shape of the tubes, as well as the
coupling relationship of the fins and the tubes, may be
distinguished into a fin-and-tube type heat exchanger
and a parallel-flow-type heat exchanger.
[0007] Typically, the fin-and-tube type heat exchanger
is configured to use a method of stacking pressed fins
and of press-fitting a plurality of circular-shape tubes to
the stacked fins, and the parallel-flow-type heat exchang-
er is configured to bond a corrugate-shape fin in between
flat elliptical-shape tubes by use of a brazing method. In
general, the parallel-flow-type heat exchanger, when
compared to the fin-and-tube type heat exchanger, is su-
perior in terms of heat exchange efficiency.
[0008] For the assembly of the header unit of a con-
ventional heat exchanger, the inner side of a cover is
bonded to the body through a brazing by a surface con-

tact, but the checking of whether the bonding has nor-
mally taken place after the brazing is difficult. In addition,
in a case when the bonding has not normally taken place,
a leak of refrigerant may occur in between two tanks, and
thereby the reliability of the assembly may be reduced.
[0009] Therefore, it is an aspect of the present disclo-
sure to provide a header unit having an improved assem-
bly structure of a cover and a body, and a heat exchanger
having the same.
[0010] Additional aspects of the disclosure will be set
forth in part in the description which follows and, in part,
will be apparent from the description, or may be learned
by practice of the disclosure.
[0011] In accordance with one aspect of the present
disclosure, a header unit includes a body and a cover.
The cover may be coupled to the body. The body may
include a base part and a middle partition. The base part
may form a bottom surface of the body. The middle par-
tition may be protrudedly formed from the base part. The
cover may include a coupling groove to which the middle
partition of the body is coupled while passing through the
coupling groove.
[0012] The middle partition may include a first middle
partition extended from the base part and a second mid-
dle partition extended from the first middle partition. The
second middle partition may have a width narrower than
a width of the first middle partition.
[0013] The second middle partition may be coupled to
the coupling groove of the cover while passing through
the coupling groove.
[0014] The second middle partition may be protruded
by passing through the coupling groove of the cover.
[0015] The middle partition of the body may include at
least one step part that includes a predetermined section
having a height lower than a height of an other section
of the step part.
[0016] The cover may be provided with a joint part at
a position corresponding to the at least one step part of
the middle partition.
[0017] The second middle partition may be protrudedly
formed at the first middle partition. The coupling groove
of the cover may have a width of about 1mm or above
and about 2 mm or below.
[0018] The middle partition may have a width of about
2mm or above and about 3mm or below.
[0019] The base part of the body may include a mount-
ing groove. The cover may include a support part. At least
one portion of the support part of the cover may be in-
serted into the mounting groove.
[0020] The mounting groove of the body may include
an outside partition part and an inside partition part that
are protrudedly formed from the base part.
[0021] The outside partition part may be formed by be-
ing protruded to be higher than the inside partition part.
[0022] In accordance with another aspect of the
present disclosure, a heat exchanger includes a first
header unit, a second header unit, a plurality of flat-type
micro-channel tubes and a plurality of plate-shape fins.
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The first header unit may allow a refrigerant inlet pipe
and a refrigerant outlet pipe to be connected thereto. The
second header unit may be disposed in parallel to the
first header unit while being spaced apart from the first
header unit by a predetermined distance. The plurality
of flat-type micro-channel tubes may be arranged in a
front row and a rear row in between the first header unit
and the second header unit, the plurality of flat-type mi-
cro-channel tubes having a micro channel. The plurality
of plate-shape fins may be provided with slots arranged
in a front row and a rear row, so that the flat-type micro-
channel tubes of the front row and the rear row are in-
serted into the slots. Each of the first header unit and the
second header unit may include a body and a cover. The
cover may be coupled to the body. The body may include
a middle partition that may be configured to divide the
first header unit into a first header and a second header,
and to divide the second header unit into a third header
and a fourth header, while the cover includes a coupling
groove. The middle partition may be coupled to the cou-
pling groove of the cover.
[0023] The middle partition may include a first middle
partition and a second middle partition. The first middle
partition may be extended from a base part that forms a
bottom surface of the body. The second middle partition
may be protrudedly formed from the first middle partition.
[0024] At least one portion of the second middle parti-
tion may be protruded by passing through the coupling
groove of the cover.
[0025] The middle partition of the body may include at
least one step part that includes a predetermined section
having a height lower than a height of an other section
of the step part. The cover may be provided with a joint
part at a position corresponding to the at least one step
part of the middle partition.
[0026] The first header unit may be divided into the first
header and the second header by the middle partition,
and a refrigerant inlet pipe may be connected to one of
the first header and the second header, while a refrigerant
outlet pipe may be connected to the remaining one of the
first header and the second header.
[0027] The heat exchanger may further include at least
one partition panel installed lengthwise along the body
and the cover, wherein at least one portion of the partition
panel may be inserted into the middle partition of the
body.
[0028] As described above, a header unit and a heat
exchanger having the same can prevent a middle parti-
tion of a body from being incompletely bonded to an inner
side of a cover as a result of the instability of a manufac-
turing process, and in a case when the middle partition
of the body and the inner side of the cover are incom-
pletely bonded to each other, a manufacturer may be
able to detect such, and thus a manufacturing of a de-
fected product having a possibility of refrigerant leaking
to an outside may be prevented in advance.
[0029] These and/or other aspects of the disclosure
will become apparent and more readily appreciated from

the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:

FIG. 1 is a perspective view schematically illustrating
a heat exchanger in accordance with one embodi-
ment of the present disclosure;
FIG. 2 is a perspective view illustrating a header unit
in accordance with one embodiment of the present
disclosure;
FIG. 3 is a cross-sectional view illustrating an as-
sembled state of a body and a cover in accordance
with one embodiment of the present disclosure;
FIG. 4 is a perspective view of a body of the header
unit in accordance with one embodiment of the
present disclosure;
FIG. 5 is a perspective view illustrating a coupled
state of a refrigerant inlet port and a refrigerant outlet
port at the header unit in accordance with one em-
bodiment of the present disclosure;
FIG. 6 is a cross-sectional view illustrating an as-
sembled state of a body and a cover in accordance
with another embodiment of the present disclosure;
and
FIG. 7 is a cross-sectional view of an assembled
state of a body and a cover in accordance with still
another embodiment of the present disclosure.

[0030] Reference will now be made in detail to the em-
bodiments of the present disclosure, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
[0031] FIG. 1 is a perspective view schematically illus-
trating a heat exchanger in accordance with one embod-
iment of the present disclosure.
[0032] As illustrated in FIG. 1, a heat exchanger 1 may
be used to exchange heat with indoor air. Particularly, a
condenser installed at a building is distinguished from a
condenser being installed at an automobile. In a case of
the condenser being installed at an automobile, automo-
bile-purpose refrigerant, such as R-12 or R-134a, which
is provided with a maximum operating pressure for a cool-
ing-purpose only of x 3: 60-70 kg/cm2, is used. However,
in the case of the heat exchanger 1 illustrated in FIG. 1,
refrigerant of a household-purpose air conditioner, such
as R-22 or R-410A, which is provided with a maximum
operating pressure for a cooling/heating-purpose of x 3:
130-140 kg/cm2, is used. Depending on the type of re-
frigerant and the addition of the cooling/heating functions
as the above, a difference may occur with respect to the
pressure of the gas being used, and thus heat exchang-
ers are provided with different shapes and structures.
Hereinafter, the heat exchanger 1 is using the refrigerant
of a household-purpose air conditioner, such as R-22 or
R-410A.
[0033] The heat exchanger 1 includes a pair of header
units 10 and 20, and micro-channel tubes 2 and 3 as well
as fins 7 disposed in between the pair of header units 10
and 20. The header unit of the pair of the header units
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10 and 20 positioned at a lower side is referred to as a
first header unit 20, and the header unit of the pair of the
header units 10 and 20 positioned at an upper side is
referred to as a second header unit 10.
[0034] The first header unit 20 and the second header
unit 10 are disposed on top of one another while having
a predetermined distance between them. On the oppos-
ing surfaces of the first header unit 20 and the second
header unit 10 that are facing each other, tube coupling
parts (not shown), which are perforated while having the
sizes that correspond to the cross sections of the micro-
channel tubes 2 and 3 so that the micro-channel tubes
2 and 3 are coupled to the tube coupling parts, are
formed.
[0035] The first header unit 20 and the second header
unit 10 each include a front tank 30 and a rear tank 31
that are separated by middle partitions 27 and 28, and
the front tank 30 and the rear tank 31 each may be divided
into an upper portion and a lower portion by a baffle (not
shown).
[0036] In between the first header unit 20 and the sec-
ond header unit 10, the micro-channel tubes 2 and 3,
which are configured to guide refrigerant by communi-
cating the first header unit 20 with the second header
unit 10, are installed.
[0037] The micro-channel tubes 2 and 3 are the paths
through which refrigerant passes. The refrigerant is cir-
culated while being compressed or expanded inside an
air conditioner, thereby enabling a cooling/heating. The
micro-channel tubes 2 and 3 are spaced apart by a pre-
determined distance in a vertical manner, and may be
arranged into two rows having a front row and a rear row.
[0038] Meanwhile, the first header unit 20 is connected
to a refrigerant inlet pipe 4 configured to inlet refrigerant,
and a refrigerant outlet pipe 5 configured to discharge a
refrigerant having completed heat exchange while pass-
ing through the micro-channel tubes 2 and 3. Although
the refrigerant inlet pipe 4 and the refrigerant outlet pipe
5 in accordance with one embodiment of the present dis-
closure are provided at the first header unit 20, the
present disclosure is not limited hereto.
[0039] The fins 7 are installed to be in contact with the
micro-channel tubes 2 and 3, and may be provided in a
way that a portion configured to discharge or absorb heat
may be widened. The heat of the refrigerant that flows
at an inside of the micro-channel tubes 2 and 3 is deliv-
ered to the air flowing at the surroundings of the fins 7
by passing through the micro-channel tubes 2 and 3 and
the fins 7, and is easily radiated to an outside. On the
contrary, the heat of the air flowing at the surroundings
of the fins 7 is easily delivered to the refrigerant by pass-
ing through the fins 7 and the micro-channel tubes 2 and
3 in the same manner as above.
[0040] The fins 7 are disposed in parallel to the flow
direction of the air while having a certain distance from
each other. By the above, the air, without having much
of resistance against the fins 7, may flow while exchang-
ing heat by grazing on the surface of the fins 7.

[0041] On the surfaces of the fins 7, louvers (not
shown) or slits (not shown) may be formed so that the
heat transfer efficiency may be increased by enlarging
the area of the fin 7 that makes contact with air. Both of
the louvers and the slits may be formed.
[0042] FIG. 2 is a perspective view illustrating a header
unit in accordance with one embodiment of the present
disclosure, FIG. 3 is a cross-sectional view illustrating a
cross section of an assembled state of a body and a cover
in accordance with one embodiment of the present dis-
closure, and FIG. 4 is a perspective view of a body of the
header unit in accordance with one embodiment of the
present disclosure. As illustrated in FIGS. 2 to 4, the
header units 10 and 20 each are provided with a body
25 assembled to a cover 21.
[0043] The body 25 is composed of a base part 26
forming a bottom surface, and middle partitions 27 and
28 protrudedly formed from the base part 26. As illustrat-
ed on the drawing, the base part 26 of the body 25 may
be formed in the shape of "ω," but not limited hereto. By
the middle partitions 27 and 28 of the body 25, the space
within the body may be divided into a front tank 30 and
a rear tank 31.
[0044] The cover 21 may include a support part 22.
The cover 21 is provided to have a cross sectional shape
of an approximate letter C tilting to one side. In addition,
the cover 21 may include a coupling groove 23 into which
the middle partitions 27 and 28 of the body 25 may pen-
etratively be inserted. The width of the coupling groove
23 may be about 1mm or above and about 2mm or below.
[0045] The middle partitions 27 and 28 of the body 25
are protruded from a center of the base part 26 toward
an upper side direction, and are inserted into the support
part 22. An upper end of the middle partitions 27 and 28
may be protruded toward an outer side of the cover 21
by passing through the coupling groove 23 of the cover
21. The widths of the middle partitions 27 and 28 each
may be about 2mm or above and about 3mm or below,
such that the middle partitions 27 and 28 are inserted
into the coupling groove 23 of the cover 21, and at the
same time, to secure the strength with respect to the
inner pressure of the refrigerant.
[0046] The middle partitions 27 and 28 of the body 25
are bonded to the cover 21 through a brazing method,
and for such, at the surroundings of the coupling groove
23 of the cover 21, welding material may be provided.
The middle partition 27 provided at the first header unit
20 divides the first header unit 20 into a first header and
a second header while sealing the first header and the
second header with respect to each other. The middle
partition 27 provided at the second header unit 10 divides
the second header unit 10 into a third header and a fourth
header while sealing the third header and the fourth head-
er with respect to each other.
[0047] At an edge of each side of the body 25, a mount-
ing groove 29 may be provided. The support part 22 of
the cover 21 is inserted into the mounting groove 29 of
the body 25. That is, the mounting groove 29 of the body
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25 is composed of an outside partition part 32 and an
inside partition part 33 to form a groove having a prede-
termined depth, and in between the outside partition part
32 and the inside partition part 33, the support part 22 of
the cover 21 is inserted. The outside partition part 32,
when compared to the inside partition part 33, protrudes
further towards an upper side from the base part 26. As
the above, the structure of the body 25 supporting the
outer surface and the inner surface of the cover 21 may
be capable of securing the strength with respect to the
inner pressure of the refrigerant.
[0048] In accordance with one embodiment of the
present disclosure, the middle partitions 27 and 28 may
include a first middle partition 27 and a second middle
partition 28, also referred to herein as a first partition por-
tion 27 and a second partition portion 28, or as lower and
upper parts 27, 28 of the middle partition. The first middle
partition 27 is extended from the base part 26, and the
second middle partition 28 is extended from the first mid-
dle partition 27. The second middle partition 28 is inserted
by passing through the coupling groove 23 of the cover
21. The end portion of the second middle partition 28
may be protruded toward an outer side of the coupling
groove 23. Since a step is formed at the second middle
partition 28 such that the first middle partition 27 is
formed, the coupling strength of the cover 21 and the
body 25 may be increased. In addition, since the second
middle partition 28 is narrower than the first middle par-
tition 27, then when the cover 21 is assembled to the
body 25, the lip formed by the step between the first mid-
dle partition 27 and the second middle partition 28 may
serve as a stopper or seat for the cover.
[0049] As illustrated in FIG. 4, the middle partitions 27
and 28 of the body 25 may include at least one step part
34. The step part 34 refers to a portion including a pre-
determined section having a height lower than a height
of the rest of the second middle partition 28. In other
words, the second middle partition is discontinuously
formed along the length of the first middle partition 27,
with gaps 34 between lengths of the second middle par-
tition 28.
[0050] In addition, the cover 21 is provided with a joint
part 24, also referred to as a cover portion, at a position
that corresponds to the step part 34 of the body 25. The
joint part 24 is positioned in between the coupling grooves
23, and is present in a state of being blocked. Because
of such, the deformation in between the cover 21 and the
body 25 may be prevented. The joint part 24 may be
integrally injection-molded with the cover 21 when the
cover 21 is being injection-molded. In other words, the
cover 21 may be an integral unit with a plurality of discrete
coupling grooves 23 running along its length, the coupling
grooves 23 receiving the middle partition 27, 28 of the
body 25, and the cover portions 24 between the grooves
23 being arranged to fit into the step parts 34 formed in
the middle partition 27, 28.
[0051] FIG. 5 is a perspective view illustrating a cou-
pled state of a refrigerant inlet port and a refrigerant outlet

port at the header unit in accordance with one embodi-
ment of the present disclosure.
[0052] A plurality of partition panels are installed at
both end portions of each of the header units 10 and 20,
and enables each of the header units 10 and 20 to be
sealed. In addition, the plurality of partition panels that is
positioned at each of the header units 10 and 20 may be
used such that the refrigerant is divided for circulation.
[0053] A plurality of refrigerant inlet pipes 4 may be
provided, and may be connected to one of the both tanks
of the first header unit 20. The refrigerant outlet pipe 5
may be connected to at least one of the tanks of the first
header unit 20.
[0054] In between the refrigerant outlet pipe 5 and the
support part 22, a first connection pipe 9 may be inserted.
The refrigerant outlet pipe 5 is formed of, for example,
copper while the cover 21 is formed of aluminum, and in
order to prevent corrosion between the two materials, in
between the cover 21 and the refrigerant outlet pipe 5,
the first connection pipe 9 formed of, for example, stain-
less steel is provided.
[0055] In order for the refrigerant outlet pipe 5 to be
solidly supported at the support part 22 of the cover 21,
a first reinforcing member 6 configured to support the
refrigerant outlet pipe 5 may be installed. The first rein-
forcing member 6 is formed with aluminum. The first con-
nection pipe 9 is provided also in between the first rein-
forcing member 6 formed of aluminum and the refrigerant
outlet pipe 5 formed of copper.
[0056] As for the refrigerant inlet pipe 4 to be solidly
supported at the support part 22 of the cover 21, in ad-
dition to the first reinforcing member 6 that supports the
refrigerant outlet pipe 5, a second reinforcing member
(not shown) may be installed. The second reinforcing
member (not shown) may be formed of aluminum. The
second connection pipe 8 is provided also in between
the second reinforcing member (not shown) formed of
aluminum and the refrigerant inlet pipe 4 formed of cop-
per.
[0057] The diameter of the refrigerant outlet pipe 5 may
be formed to be greater than the diameter of the refrig-
erant inlet pipe 4, as to prevent the loss of pressure oc-
curring when the volume of the refrigerant in a liquid state
is increased as the refrigerant is changed into a gas state
through the heat exchange. Through such, by reducing
the flow resistance of the refrigerant, the refrigerant is
made to flow smoothly.
[0058] FIG. 6 is a cross-sectional view illustrating a
cross section of an assembled state of a body and a cover
in accordance with another embodiment of the present
disclosure, and FIG. 7 is a cross-sectional view of a cross
section of an assembled state of a body and a cover in
accordance with still another embodiment of the present
disclosure. The embodiments of the present disclosure
illustrated in FIG. 6 and FIG. 7 are the same as the em-
bodiments of the present disclosure illustrated in FIGS.
1 to 5 except for the shapes of middle partitions 47, 67,
and 68.
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[0059] In the case of the embodiment of the present
disclosure illustrated on FIG. 6, a step is not present at
the middle partition 47. The shape of the middle partition
is not needed to be modified, thereby having a benefit
with respect to manufacturing the middle partition 47.
[0060] In the case of the embodiment of the present
disclosure illustrated on FIG. 7, a protrusion part 68 is
present at the middle partition 67. The protrusion part 68,
just as similar to the second middle partition illustrated
on FIGS. 1 to 5, may be able to serve as a stopper.
[0061] As above, the shape of the middle partition may
be variously changed, and since the middle partition 47,
67 is inserted through coupling grooves 43 and 63 of
covers 41 and 61, the normal coupling of the cover 41
and a body 45 may be determined during an assembly
process. According to such, a product, which is provided
with a possibility of refrigerant leaking in between front
tanks 50 and 70 and rear tanks 51 and 71 that are pro-
vided at an inside of header units 40 and 60 when the
cover 41 is not properly bonded to the body 45, may be
prevented from being manufactured.
[0062] As discussed above, undescribed reference nu-
merals 42, 62, 52, 72, 49, 69, 53, 73, 46 and 66 corre-
spond to the support part 22, outside partition part 32,
mounting groove 29, inside partition part 33 and base
part 26 of the embodiments shown in FIGS. 1 to 5.
[0063] Although a few embodiments of the present dis-
closure have been shown and described, it would be ap-
preciated by those skilled in the art that changes may be
made in these embodiments without departing from the
principles of the invention, the scope of which is defined
in the claims.

Claims

1. A header unit (10, 20) for a heat exchanger, com-
prising:

a body (25, 45, 65); and
a cover (21, 41, 61) coupled to the body,
wherein the body comprises a base part (26, 46,
66) and a middle partition (27, 28, 47, 67), and
the cover comprises a coupling groove (23) ar-
ranged to engage with the middle partition.

2. The header unit of claim 1, wherein:

the middle partition comprises a first partition
portion (27) extending from the base part and a
second partition portion (28) extending from the
first partition portion (27); and
the second partition portion (28) is narrower than
the first partition portion (27).

3. The header unit of claim 2, wherein:

the second partition portion (28) is coupled to

the coupling groove (23)and passes through the
coupling groove.

4. The header unit of claim 3, wherein:

the second partition portion (28) protrudes
through the coupling groove.

5. The header unit of any one of the preceding claims,
wherein:

the middle partition comprises at least one step
part (34) that comprises a predetermined sec-
tion having a height lower than a height of other
sections of the middle partition.

6. The header unit of claim 5, wherein:

the cover is provided with a joint part (24) at a
position corresponding to the at least one step
part of the middle partition.

7. The header unit of claim 1, further comprising a pro-
trusion part (68) extending laterally from the middle
partition (67), on which the cover (61) is seated.

8. The header unit of any one of the preceding claims,
wherein:

the coupling groove of the cover has a width
between 1mm and 2 mm.

9. The header unit of any one of the preceding claims,
wherein:

the middle partition has a width between 2mm
and 3mm.

10. The header unit of any one of the preceding claims,
wherein:

the base part of the body comprises a mounting
groove (29);
the cover comprises a support part (22); and
at least one portion of the support part is inserted
into the mounting groove.

11. The header unit of claim 10, wherein:

the mounting groove comprises an outside par-
tition part (32) and an inside partition part (33)
that extend from the base part.

12. The header unit of claim 11, wherein:

the outside partition part extends higher than the
inside partition part.
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13. A heat exchanger, comprising:

a first header unit (20) to which a refrigerant inlet
pipe and a refrigerant outlet pipe are connected;
a second header unit (10) disposed in parallel
with and spaced apart from the first header unit;
a plurality of flat micro-channel tubes arranged
in a front row and a rear row in between the first
header unit and the second header unit, the plu-
rality of flat micro-channel tubes having a micro
channel; and
a plurality of plate-shape fins provided with slots
arranged in a front row and a rear row, so that
the flat micro-channel tubes of the front row and
the rear row are inserted into the slots,
wherein each of the first header unit and the sec-
ond header unit comprises a header unit accord-
ing to any one of the preceding claims.

14. The heat exchanger of claim 13, wherein:

the first header unit is divided into the first header
and the second header by the middle partition,
and a refrigerant inlet pipe is connected to one
of the first header and the second header, while
a refrigerant outlet pipe is connected to the other
of the first header and the second header.

15. The heat exchanger of claim 14, further comprising:

at least one partition panel installed lengthwise
along the body and the cover,
wherein at least one portion of the partition panel
is inserted into the middle partition of the body.
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