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Description
Title of Invention: HEAT EXCHANGER AND AIR CON-

DITIONER HAVING THE SAME
Technical Field

The disclosure relates to a heat exchanger capable of exchanging heat between a re-
frigerant and air, and an air conditioner including the same.
Background Art

In general, an air conditioner includes an indoor heat exchanger that exchanges heat
with indoor air, and an outdoor heat exchanger that exchanges heat with outdoor air.

The indoor heat exchanger and the outdoor heat exchanger include heat transfer tubes
through which a refrigerant passes, and fins, through which the heat transfer tubes
pass, to increase an area on which heat exchange with air is performed.

Recently, a heat exchanger having improved performance has been disclosed, and the
heat exchanger employs a corrugated fin formed by being folded to have a corrugated
shape so as to effectively perform heat exchange between the refrigerant and air,

thereby improving the performance.
Disclosure of Invention

Technical Problem

Therefore, it is an aspect of the disclosure to provide a heat exchanger capable of
improving a performance by allowing a flat portion of a fin, adjacent to a through hole,
on which a heat transfer tube is installed, to be in contact with more air.

Additional aspects of the disclosure will be set forth in part in the description which
follows and, in part, will be obvious from the description, or may be learned by
practice of the disclosure.

Solution to Problem

In accordance with an aspect of the disclosure, a heat exchanger includes a heat
transfer tube configured to guide a refrigerant, and a plurality of corrugated fins
provided with a through hole through which the heat transfer tube is installed to pass,
and spaced apart from each other to allow air to pass in a first direction, and the
corrugated fin includes a corrugated portion formed in a zigzag shape in the first
direction corresponding to an air flow direction and a flat portion provided as a flat
surface in the vicinity of the through hole, and the flat portion has a first length in the
first direction corresponding to the air flow direction, and a second length shorter than
the first length, in a second direction perpendicular to the air flow direction

The corrugated fin may include a collar in surface contact with the heat transfer tube

and a sheet portion provided in the vicinity of the through hole so as to form the collar,
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and the sheet portion may form the flat portion.

The flat portion may be formed by a first arc passing through a first point corre-
sponding to one end of the first direction and a tangent line thereof, a second arc
passing through a second point corresponding to the other end of the first direction and
a tangent line thereof, a third arc passing through a third point corresponding to one
end of the second direction and a tangent line thereof, and a fourth arc passing through
a fourth point corresponding to the other end of the second direction and a tangent line
thereof.

A center of curvature of the first arc and a center of curvature of the second arc may
be symmetrically positioned in the first direction with respect to the center of the heat
transfer tube.

A center of curvature of the third arc and a center of curvature of the fourth arc may
be symmetrically positioned in the second direction with respect to the center of the
heat transfer tube.

The first arc and the second arc may have a first radius of curvature, and the third arc
and the fourth arc may have a second radius of curvature greater than the first radius of
curvature.

The flat portion may be formed in the oval shape in which two focal points are sym-
metrically positioned in the first direction with respect to the center of the heat transfer
tube.

A ratio of the first length of the corrugated fin to a width of the corrugated fin in the
first direction may be in a range from about 0.6 to about 0.85.

The corrugated fin may include a plurality of inclined portions connected in a zigzag
shape and inclined with respect to the first direction, and louvers formed by cutting and
bending a portion of the plurality of inclined portions.

The corrugated fin may include four inclined portions connected in a zigzag shape,
and the louvers may be formed on any one of two inclined portions located on the
outside and two inclined portions located on the inside among the four inclined
portions.

The heat exchanger may further include a connecting portion configured to connect
the corrugated portion to the flat portion.

The corrugated portion may include two ridges and one valley formed on four
inclined portions, and the center of the heat transfer tube may be placed at a position
corresponding to the valley, and the connecting portion may be arranged in a region
except the valley.

In accordance with another aspect of the disclosure, an air conditioner includes an
indoor heat exchanger configured to exchange heat with indoor air and an outdoor heat

exchanger configured to exchange heat with outdoor air, and at least one of the outdoor
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heat exchanger or the indoor heat exchanger include a heat transfer tube configured to
guide a refrigerant, and a plurality of corrugated fins provided with a through hole
through which the heat transfer tube is installed to pass, and spaced apart from each
other to allow air to pass in a first direction, and the corrugated fin includes a
corrugated portion formed in a zigzag shape in the first direction corresponding to an
air flow direction, and a flat portion provided as a flat surface in the vicinity of the
through hole, and the flat portion has a first length in the first direction corresponding
to the air flow direction, and a second length shorter than the first length, in a second
direction perpendicular to the air flow direction.
Advantageous Effects of Invention

As is apparent from the above description, the heat exchanger and the air condition
including the same may have the improved heat exchange performance because the flat
portion formed around the heat transfer tube has the first length in the first direction
corresponding to the air flow direction and the second length, which is less than the
first length, in the second direction perpendicular to the air flow direction and thus it is

possible to allow the flat portion to be in contact with larger amount of air.

Brief Description of Drawings

FIG. 1 illustrates a schematic diagram of an air conditioner according to an em-
bodiment of the disclosure;

FIG. 2 illustrates a perspective view of a heat exchanger according to an embodiment
of the disclosure;

FIG. 3 illustrates an enlarged-perspective view of a part of a corrugated fin according
to an embodiment of the disclosure;

FIG. 4 illustrates a side view of a sheet portion according to an embodiment of the
disclosure;

FIG. 5 is a table illustrating data evaluated for the effects of a first length HL of the
sheet portion in a first direction corresponding to an air flow direction, on the per-
formance;

FIG. 6 is a graph illustrating results according to FIG. 5;

FIG. 7 is a plan view illustrating a case in which two heat exchangers of FIG. 2 are
arranged in parallel and a bending process is performed thereon;

FIG. 8 is a side view of a sheet portion illustrating a bending strength when the sheet
portion has a circular shape;

FIG. 9 is a side view of a sheet portion illustrating a bending strength when the sheet
portion has an oval shape;

FIG. 10 illustrates perspective view of a corrugated fin according to an embodiment

of the disclosure; and
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FIG. 11 is perspective view of a corrugated fin according to an embodiment of the
disclosure.

Mode for the Invention

FIGS. 1 through 11, discussed below, and the various embodiments used to describe
the principles of the present disclosure in this patent document are by way of il-
lustration only and should not be construed in any way to limit the scope of the
disclosure. Those skilled in the art will understand that the principles of the present
disclosure may be implemented in any suitably arranged system or device.

Embodiments described in the disclosure and configurations shown in the drawings
are merely examples of the embodiments of the disclosure, and may be modified in
various different ways at the time of filing of the present application to replace the em-
bodiments and drawings of the disclosure.

In addition, the same reference numerals or signs shown in the drawings of the
disclosure indicate elements or components performing substantially the same
function.

Also, the terms used herein are used to describe the embodiments and are not
intended to limit and / or restrict the disclosure. The singular forms “a,”*“an”and “the”
are intended to include the plural forms as well, unless the context clearly indicates
otherwise. this disclosure, the terms "including", "having", and the like are used to
specify features, numbers, steps, operations, elements, components, or combinations
thereof, but do not preclude the presence or addition of one or more of the features,
elements, steps, operations, elements, components, or combinations thereof.

It will be understood that, although the terms first, second, third, etc., may be used
herein to describe various elements, but elements are not limited by these terms. These
terms are only used to distinguish one element from another element. For example,
without departing from the scope of the disclosure, a first element may be termed as a
second element, and a second element may be termed as a first element. The term of
"and / or" includes a plurality of combinations of relevant items or any one item among
a plurality of relevant items.

In the following detailed description, the terms of "front end", "rear end", "upper
portion", "lower portion", "upper end", "lower end" and the like may be defined by the
drawings, but the shape and the location of the component is not limited by the term.

FIG. 1 illustrates a schematic diagram of an air conditioner according to an em-
bodiment of the disclosure and a view illustrating a heating operation is performed.

As illustrated in FIG. 1, an air conditioner includes an outdoor unit 10 arranged in an
outdoor space, a plurality of indoor units 20 installed in an indoor space, and re-

frigerant pipes 31 and 32 configured to connect the outdoor unit 10 to the plurality of
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indoor units 20 so as to circulate a refrigerant between the outdoor unit 10 and the
plurality of indoor units 20.

According to the embodiment, two indoor units 20 are connected to a single outdoor
unit 10, but this is only an example and is not limited thereto. That is, a single indoor
unit 20 may be connected to a single outdoor unit 10, or three or more indoor units 20
may be connected to a single outdoor unit 10.

The outdoor unit 10 includes an outdoor heat exchanger 11 configured to exchange
heat between outdoor air and a refrigerant, an outdoor blower 12 configured to allow
the outdoor air to pass through the outdoor heat exchanger 11, a compressor 16
configured to compress a refrigerant, a four-way valve 14 configured to guide the re-
frigerant discharged from the compressor 16 to one of the outdoor unit 10 and the
indoor unit 20, an outdoor expansion valve 13 configured to decompress and expand
the refrigerant, and an accumulator 15 configured to separate a liquid refrigerant from
the refrigerant flowing to the compressor 16 and configured to allow the liquid re-
frigerant to be vaporized and to flow into the compressor 16.

The outdoor unit 10 also includes a controller 17 configured to control the operation
of the outdoor blower 12, the outdoor expansion valve 13, the compressor 16, and the
four-way valve 14. The controller 17 may be constituted by a microcomputer.

The indoor unit 20 includes an indoor heat exchanger 21 configured to exchange heat
between indoor air and a refrigerant, an indoor blower 22 configured to allow the
indoor air to pass through the indoor heat exchanger 21, and an indoor expansion valve
23 configured to decompress and expand the refrigerant.

The refrigerant pipe 30 includes a liquid refrigerant pipe 31 through which a liquid
refrigerant passes, and a gaseous refrigerant pipe 32 through which a gaseous re-
frigerant passes. The liquid refrigerant pipe 31 allows the refrigerant to flow between
the indoor expansion valve 23 and the outdoor expansion valve 13. The gaseous re-
frigerant pipe 32 guides the refrigerant to move between the four-way valve 14 of the
outdoor unit 10 and the gas side of the indoor heat exchanger 21 of the indoor unit 20.

Any one of a single HC refrigerant, a mixed refrigerant including HC, R32, R410A,
R407C, or carbon dioxide may be used as the refrigerant used in the air conditioner.

FIG. 2 illustrates a perspective view of the heat exchanger 40 according to an em-
bodiment of the disclosure.

As illustrated in FIG. 2, the heat exchanger 40 corresponds to at least one of the
outdoor heat exchanger 11 and the indoor heat exchanger 21 shown in FIG. 1.

The heat exchanger 40 is a fin tube type heat exchanger, and includes a plurality of
fins 50 formed of aluminum and a heat transfer tube 60 having a circular cross section
formed of copper or aluminum.

The plurality of fins 50 are arranged perpendicular to the heat transfer tube and
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spaced apart from each other so that air passes between the plurality of fins 50 in a first
direction. The heat transfer tube 60 is installed to pass through the through holes
provided in each of the fins 50 and arranged in parallel with each other. The heat
transfer tube 60 is connected to the refrigerant pipes 30 of the air conditioner of FIG. 1
to form a closed loop refrigeration cycle.

In addition, because the heat transfer tube 60 is in contact with the fin 50 to transfer
heat or receive heat through the fin 50, a contact area with the air passing through the
heat exchanger 40 is increased through the fin 50. Therefore, heat exchange between
the refrigerant passing through the heat transfer tube 60 and the refrigerant passing
through the heat exchanger 40 is efficiently performed through the fin 50.

In order to effectively perform the heat transfer between the fin 50 and the air, the fin
50 may have a corrugated form formed in such a way that the fin 50 is bent in a zigzag
shape through the press die, in a first direction corresponding to an air flow direction.
Hereinafter the fin 50, in which the corrugated form is formed, as described above is
referred to as a corrugated fin 80.

The corrugated fin 80 includes a collar 84 in surface contact with the heat transfer
tube 60, and a sheet portion 85 provided as a flat surface around the collar 84 to form
the collar 84. The sheet portion 85 is adjacent to the collar 84 in contact with the heat
transfer tube 60 and thus the sheet portion 85 has a temperature similar to that of the
refrigerant passing through the heat transfer tube 60.

Therefore, heat exchange between the refrigerant and the air may be efficiently
performed in the sheet portion 85, and thus, more air may be in contact with the sheet
portion 85, thereby improving the heat exchange efficiency of the heat exchanger 40.

FIG. 3 illustrates an enlarged-perspective view of a part of the corrugated fin 80
according to an embodiment of the disclosure.

As illustrated in FIG. 3, the sheet portion 85 is formed to have a first length in the
first direction corresponding to the air flow direction, and have a second length that is
shorter than the first length in a second direction that is perpendicular to the first
direction. The heat exchange efficiency of the heat exchanger 40 may be improved by
allowing more air to be in contact with the sheet portion §5.

According to the embodiment, the sheet portion 85 is formed in an oval type shape
extending in the first direction corresponding to the air flow direction.

The corrugated fin 80 includes four inclined portions 82a, 82b, 8§2c¢, and 82d, two
ridges 81a and 81b and one valley 81c formed by the four inclined portions. The four
inclined portions 82a, 82b, 82c, and 82d include the inclined portion 82a positioned on
the left side of the left ridge 81a according to the drawings, the inclined portions 82b
and 82c positioned between the two ridges 81a and 81b, and the valley 81c, and the
inclined portion 82d positioned on the right side of the right ridge 81b according to the
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drawings. The ridges 81a and 81b, and the valley 81c correspond to folded parts that is
generated when the corrugated fin 80 is bent to form the inclined portions 82a, 82b,
82c, and 82d. The inclined portions §2a, 82b, 82c, and 82d are inclined surfaces
inclined with respect to a surface of the fin 50 having a shape in a state before the
inclined portions 82a, 82b, 82c, and 82d are formed. Therefore, the corrugated fin 80
includes the ridges 81a and 81b, and the valley 81c, and the inclined portions §82a, 82b,
82c, and 82d connected to each other in a zigzag shape through the ridges 81a and §1b,
and the valley 81c. Therefore, the corrugated portion having the zigzag shape is
formed by the ridges 81a and 81b, and the valley 81c, and the inclined portions §82a,
82b, 82c, and 82d. A flat portion having a flat shape is formed by the sheet portion 85.

FIG. 4 illustrates the sheet portion 85. A width of the corrugated fin 80 (hereinafter
referred to as "fin width") is referred to as RP, and a distance between the heat transfer
tubes 60 is referred to as SP. The sheet portion 85 has a first length HL in the first
direction (left and right direction in the drawing) corresponding to the air flow
direction, and a second length VL in the second direction (up and down direction in the
drawing) which is perpendicular to the first direction corresponding to the air flow
direction. When opposite ends of the first direction in the sheet portion 85 are referred
to as points A and B, the points A and B are provided at positions symmetric in the
first direction with respect to a center O of the heat transfer tube 60. In addition, when
opposite ends of the second direction in the sheet portion 85 are referred to as points C
and D, the points C and D are provided at positions symmetric in the second direction
with respect to the center O of the heat transfer tube 60. Therefore, a distance between
the point A and the point B is the first length HL mentioned above, and a distance
between the point C and the point D is the second length VL mentioned above. The
center O of the heat transfer tube 60 is located at a position corresponding to the valley
8lc.

"Oval type shape" refers to a shape having a shape similar to an oval shape formed in
such a way that a first length in the first direction corresponding to the air flow
direction is greater than a second length in the second direction perpendicular to the air
flow direction. According to the embodiment, the sheet portion 85 has an ap-
proximately oval type shape formed by a first arc passing through the point A on the
left side and a tangent line thereof, a second arc passing through the point B on the
right side and a tangent line thereof, a third arc passing through the point C on the
upper side and a tangent line thereof, and a fourth arc passing through the point D on a
lower side and a tangent line thereof.

It is appropriate that the first and second arcs have a center of curvature on a straight
line connecting the point A, the center O of the heat transfer tube 60 and the point B,

and the third and fourth arcs have a center of curvature on a straight line connecting the
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point C, the center O of the heat transfer tube 60 and the point D, but is not limited
thereto.

As for the sheet portion 85 having the oval type shape, the first and second arcs have
a radius of curvature R1 and the third and fourth arcs have a radius of curvature R2
greater than R1, but are not limited thereto. Therefore, the sheet portion 85 may be
formed in various oval type shapes in which the first length HL is longer than the
second length VL.

The corrugated fin 80 includes a connecting portion 87 connecting the corrugated
portion to the flat portion. The connecting portion 87 connects between the ridges 81a
and 81b and the valley 81c forming the corrugated portion, and the sheet portion 85
forming the flat portion. The connecting portion 87 is formed to surround the sheet
portion 85 but is not formed in the valley 81c. Vertices E and F of the connecting
portion 87 are formed in the ridge 81a and vertices G and H of the connecting portion
87 are formed in the ridge 81b.

Therefore, because condensed water generated in the heat exchanger 40 may be
easily moved along the valley 81c, the condensed water is prevented from being
collected in the sheet portion 85, thereby preventing the increase in the air resistance in
the sheet portion 85.

FIG. 5 illustrates data for showing the effect of the first length HL of the sheet
portion 85 on the heat exchange performance of the sheet portion 85.

FIG. 5 illustrates the heat exchange efficiency / air resistance value for various sheet
portions including the sheet portion 85 having a circular shape in which a second
length VL is fixed at 8.5mm and a first length HL is 8.5 mm, and the sheet portions 85
having various oval type shapes #1 to #4 in which a second length VL is fixed at
8.5mm and a first length HL is gradually increased. When it is assumed that the heat
exchange efficiency / air resistance of the sheet portion 85 having a circular shape is
100, the heat exchange efficiency / air resistance value is expressed by a relative value
of the heat exchange efficiency / air resistance of the sheet portion 85 having the oval
shapes #1 to #4 with respect to the heat exchange efficiency / air resistance of the sheet
portion 85 having the circular shape.

FIG. 6 is a graph illustrating the evaluation results of the above. It can be seen from
the graph of FIG. 6 that the heat exchange efficiency / air resistance value becomes
optimal when a ratio of the first length HL to the fin width RP of the sheet portion 85
is in a range of from about 0.6 to about 0.85.

As mentioned above, by allowing the ratio of the first length HL of the sheet portion
85 to the fin width RP to be the range of 0.6 to 0.85, it is possible to improve the heat
exchange performance per air resistance value.

Further, by lengthening the sheet portion 85 in the first direction corresponding to the
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air flow direction, the bending strength of the corrugated fin 80 may be sufficiently
secured.

Hereinafter securing the bending strength of the corrugated fin 80 will be described.

As illustrated in FIG. 2, the heat exchanger 40 is manufactured to be elongated in one
direction and then bent to be placed in the outdoor unit 10 or the indoor unit 20.

FIG. 7 is a plan view of the heat exchanger 40 and illustrates a case in which two
straight heat exchangers 40 extending in one direction are arranged in parallel and then
bent.

When the bending process is performed on the heat exchanger 40, one end 86 of the
corrugated fin 80 is in contact with a roller 94 or a die 95 and receives a force.
Therefore, it is beneficial that the corrugated fin 80 has a sufficient bending strength.
When the bending strength of the corrugated fin 80 is low, an adjacent portion of the
one end 86 of the corrugated fin 80 in contact with the roller 94 or the die 95 may be
deformed during the bending process of the heat exchanger 40. A bent portion of the
corrugated fin 80 interferes with the flow of air, so resistance of the flow path is
increased and the performance of the heat exchanger 40 is reduced.

FIGS. 8 and 9 are views illustrating the bending strength. FIG. 8 illustrates the case
where the sheet portion 85 is in the circular shape, and FIG. 9 illustrates the case where
the sheet portion 85 is in the oval type shape. The bending strength of the corrugated
fin 80 is increased by the connecting portion 87. Because a portion to which a force is
applied by the roller 94 is the one end 86 of the corrugated fin 80, the bending strength
of the corrugated fin 80 is increased as a distance between the one end of the
corrugated fin 80 and the connecting portion 87 is reduced. That is, because a distance
Y when the sheet portion 85 is formed in the oval type shape as shown in FIG. 9 is less
than a distance X when the sheet portion 85 is formed in the circular shape as shown in
FIG. 8, the bending strength of the corrugated fin 80 shown in FIG. 9 is high.

Accordingly, because the bending strength of the corrugated fin 80 is fully secured
by the sheet portion 85 and the connecting portion 87, it is possible to easily perform
the bending process on the heat exchanger 40. In addition, as described above, it is
possible to by sufficiently secure the bending strength of the corrugated fin 80 and thus
it is possible to form the corrugated fin 80 having a shape that is suitable for the air
flow, thereby generating the effective air flow.

In FIG. 3, the inclined portions §2a, 82b, 8§2c, and §2d may be formed in a flat plate
shape without any separate configuration, but is not limited thereto.

FIG. 10 illustrates a perspective view of a corrugated fin 80 according to another em-
bodiment of the disclosure.

As illustrated in FIG. 10, a corrugated fin 80 includes ridges 81a and 81b and a
valley 81c, an inclined portion 82a positioned on the left side of the left ridge 81a
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according to the drawing, inclined portions 82b and 82c between the ridges 81a and
81b and the valley 81c, and an inclined portion 82d positioned on the right side of the
right ridge 81b according to the drawings, so as to have a corrugated portion by the
ridges 81a and §1b, the valley 81c and the inclined portions §2a, 82b, 82c, and 82d.

The corrugated fin 80 includes a collar 84 in surface contact with a heat transfer tube
60, and a sheet portion 85 forming the collar 84, and particularly the sheet portion 85
corresponds to a flat portion.

Louvers 83a, 83b, 83c, 83d are formed in the inclined portions 82a, 82b, 82¢, and
82d, respectively.

In FIG. 10, the louvers 83a, 83b, 83c, and 83d are formed in all the inclined portions
82a, 82b, 82c, and 82d of the corrugated fin 80, but are not limited thereto. As il-
lustrated in FIG. 11 according to an embodiment of the disclosure, louvers 83a and 83d
may be formed on inclined portions 82a and 82d among inclined portions 82a, 82b,
82c, and 82d.

FIG. 11 illustrates perspective view of a corrugated fin 80 according to an em-
bodiment of the disclosure.

As illustrated in FIG. 11, a corrugated fin 80 includes ridges 81a and 81b and a
valley 81c, an inclined portion 82a positioned on the left side of the left ridge 81a
according to the drawing, inclined portions 82b and 82c between the ridges 81a and
81b and the valley 81c, and an inclined portion 82d positioned on the right side of the
right ridge 81b according to the drawings, so as to have a corrugated portion by the
ridges 81a and §1b, the valley 81c and the inclined portions §2a, 82b, 82c, and 82d.

The corrugated fin 80 includes a collar 84 in surface contact with a heat transfer tube
60, and a sheet portion 85 forming the collar 84, and particularly the sheet portion 85
corresponds to a flat portion.

Louvers 83a and 83d are formed in the inclined portions 82a and 82d positioned on
the outside among inclined portions §2a, 82b, 82c, and 82d.

In FIG. 11, the louvers 83a and 83d are formed in the inclined portions 82a and §82d
positioned on the outside among the inclined portions 82a, 82b, 82c, and 82d, but are
not limited thereto. Although not shown drawings, louvers 83a and 83d may be formed
in the inclined portions 82b and 82c positioned on the inside among the inclined
portions 82a, 82b, 82c, and §2d.

The corrugated fin 80 includes four inclined portions 82a, 82b, 82c¢, and 82d, but is
not limited thereto, and the corrugated fin 80 may include two, three, or five or more
inclined portions.

In addition, in FIG. 4, the sheet portion 85 is formed in the oval type shape, but is not
limited thereto. It is also possible for the sheet portion to be formed in an oval shape.

In this case, it is appropriate that the two focal points of the sheet portion 85 having



11

WO 2020/080862 PCT/KR2019/013691

[89]

[90]

the oval shape are symmetrically positioned in the first direction with respect to the
center O of the heat transfer tube 60, but is not limited thereto.

Although a few embodiments of the disclosure have been shown and described, it
would be appreciated by those skilled in the art that changes may be made in these em-
bodiments without departing from the principles and spirit of the disclosure, the scope
of which is defined in the claims and their equivalents.

Although the present disclosure has been described with various embodiments,
various changes and modifications may be suggested to one skilled in the art. It is
intended that the present disclosure encompass such changes and modifications as fall

within the scope of the appended claims.



WO 2020/080862

[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

[Claim 6]

12
PCT/KR2019/013691

Claims

A heat exchanger comprising:

a heat transfer tube configured to guide a refrigerant; and

a plurality of corrugated fins provided with a through hole through
which the heat transfer tube is installed to pass, the plurality of
corrugated fins spaced apart from each other to allow air to pass in a
first direction,

wherein each of the plurality of the corrugated fins comprises:

a corrugated portion formed in a zigzag shape in the first direction cor-
responding to an air flow direction; and

a flat portion provided as a flat surface in a vicinity of the through hole,
wherein the flat portion has a first length in the first direction corre-
sponding to the air flow direction, and a second length shorter than the
first length, in a second direction perpendicular to the air flow
direction.

The heat exchanger of claim 1, wherein each of the plurality of the
corrugated fins further comprises a collar in surface contact with the
heat transfer tube and a sheet portion provided in the vicinity of the
through hole so as to form the collar,

wherein the sheet portion forms the flat portion.

The heat exchanger of claim 1, wherein the flat portion is formed by a
first arc passing through a first point corresponding to one end of the
first direction and a tangent line thereof, a second arc passing through a
second point corresponding to the other end of the first direction and a
tangent line thereof, a third arc passing through a third point corre-
sponding to one end of the second direction and a tangent line thereof,
and a fourth arc passing through a fourth point corresponding to the
other end of the second direction and a tangent line thereof.

The heat exchanger of claim 3, wherein a center of curvature of the first
arc and a center of curvature of the second arc are symmetrically po-
sitioned in the first direction with respect to a center of the heat transfer
tube.

The heat exchanger of claim 3, wherein a center of curvature of the
third arc and a center of curvature of the fourth arc are symmetrically
positioned in the second direction with respect to a center of the heat
transfer tube.

The heat exchanger of claim 3, wherein:
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[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]

[Claim 12]

[Claim 13]

13
PCT/KR2019/013691

the first arc and the second arc have a first radius of curvature, and

the third arc and the fourth arc have a second radius of curvature
greater than the first radius of curvature.

The heat exchanger of claim 1, wherein the flat portion is formed in an
oval shape in which two focal points are symmetrically positioned in
the first direction with respect to a center of the heat transfer tube.

The heat exchanger of claim 1, wherein a ratio of the first length of the
flat portion to the second length of the flat portion is in a range from
about 0.6 to about 0.85.

The heat exchanger of claim 1, wherein each of the plurality of the
corrugated fins further comprises:

a plurality of inclined portions connected in a zigzag shape and inclined
with respect to the first direction; and

louvers formed by cutting and bending a portion of the plurality of
inclined portions.

The heat exchanger of claim 9, wherein:

each of the plurality of the corrugated fins further comprises four
inclined portions connected in a zigzag shape, and

the louvers are formed on any one of two inclined portions located on
the outside and two inclined portions located on the inside among the
four inclined portions.

The heat exchanger of claim 1, further comprising:

a connecting portion configured to connect the corrugated portion to
the flat portion.

The heat exchanger of claim 11, wherein

the corrugated portion further comprises two ridges and one valley
formed on four inclined portions,

a center of the heat transfer tube is placed at a position corresponding to
the valley, and

the connecting portion is arranged in a region except the valley.

An air conditioner comprising the heat exchanger of any one of claim 1

to claim 12.
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[Fig. 3]
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