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[DESCRIPTION]

[Invention Title]

HEAT EXCHANGER

[ Technical Field]

[11  The present disclosure relates to a heat exchanger.

[Background Art]

[2]  Generally, a water heater, such as a boiler or a water heating device, is a
device that is used for indoor heating or hot water by heating a heating medium
by using combustion heat generated during a combustion process and
circulating the heated heating medium along a pipeline.

[3]1 Among water heaters, a condensing type water heater includes a sensible
heat exchange part that absorbs sensible heat of combustion gases generated in
a combustion chamber to increase thermal efficiency, and a latent heat exchange
part that absorbs latent heat of condensate in water vapor contained in
combustion gas that has exchanged heat in the sensible heat exchange part.

[4]  FIGS. 1 and 2 illustrate a latent heat exchange part 1 of a downward
combustion type water heater, among conventional condensing type water
heaters. The conventional latent heat exchange part 1 includes a tube 2, through
which a heating medium flows in an interior thereof, and a plurality of heat
exchange fins 4 that are coupled to an outer space of the tube 2. For example,
the heat exchange fin 4 may include concave portions 5, and tip end portions 6

between the concave portions 5.
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[5] While the combustion gas heated through heat exchange passes through
the latent heat exchange part 1 (see direction “A” of FIG. 2), the water vapor
contained therein may be condensed into water, and then, the heat exchange fins
4 and the tube 2 may absorb the latent heat of condensation of the vapor to heat
the heating medium that flows in an interior of the tube 2 (see direction “B” of
FIG. 2). Furthermore, then, the condensate “w” formed in the outer space of the
tube 2 may flow downward along a flow (see direction “f” of FIG. 1) of the
combustion gas and be discharged down a tip end part of the heat exchange fin

(13 29

4. The condensate “w” may be formed between a plurality of heat exchange fins
(4) and then may be discharged by the weight of the condensate “w” and the
flow of the combustion gas.

[6] However, according to the conventional technology, to increase a heat
transfer area, a structure that causes an increase in the number of heat exchange
fins 4 is used. and in this case, an interval between the heat exchange fins 4
becomes smaller, and the resulting surface tension prevents the condensate “w”
formed between the heat exchange fins 4 from being discharged smoothly.

[71  The latent heat exchange part 1 improves a condensation and latent heat
exchange performance as long as the combustion gas flows smoother as the
condensate formed between the heat exchange fins is discharged rapidly
whereby a performance of the burning device may deteriorate when the

condensate is discharged with difficulty. Accordingly, it is necessary to improve

a structure that may rapidly discharge the condensate.

[Disclosure]

[ Technical Problem]
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[8]  The present disclosure has been designed to solve the above-mentioned
problems, and provides a heat exchanger that improves a condensation and
latent heat exchange performance by allow condensate to be smoothly

discharged.

[ Technical Solution]

[9]  According to an aspect of the present disclosure, a heat exchanger
includes a tube including a flow space, in which a heating medium flows, in an
interior thereof, and a plurality of heat exchange fins coupled to an outer surface
of the tube, and disposed to be spaced apart from each other along an extension
direction of the tube, adjacent ones of the plurality of heat exchange fins have
different shapes when viewed in the extension direction of the tube.

[10] When any one of the adjacent heat exchange fins is defined as a first heat
exchange fin, and the other is defined as a second heat exchange fin, the first
heat exchange fin and the second heat exchange fin may be repeatedly disposed
along the extension direction of the tube, and shapes of parts thereof, which are
located on a lower side of the tube, may be formed to be different.

[11] A difference between heights of a lower end of the tube and a lower end
of the first heat exchange fin may be formed to be different from a difference
between heights of a lower end of the tube and a lower end of the second heat
exchange fin.

[12] When the extension direction of the tube is defined as a first direction,
and a direction being perpendicular to the first direction and parallel to a ground
is defined as a second direction, the first heat exchange fin may include a

plurality of first recessed part formed to be recessed in an upward direction and

3
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disposed along the second direction, the second heat exchange fin may include
a plurality of second recessed parts formed to be recessed in the upward
direction and disposed along the second direction, and the plurality of first
recessed parts and the plurality of second recessed parts may be disposed
alternately when viewed in the first direction.

[13] When an imaginary center line extending from a center of the tube in the
second direction is defined as the imaginary center line when the first heat
exchange fin is viewed in the first direction, the first heat exchange fin may
include first lower end parts formed between the plurality of first recessed parts,
and the first lower end parts may be located on the imaginary center line.

[14] When an imaginary center line extending from a center of the tube in the
second direction is defined as the imaginary center line when the second heat
exchange fin is viewed in the first direction, the second heat exchange fin may
include a plurality of second lower end parts formed between the plurality of
second recessed parts, and the plurality of second lower end parts may be
disposed on both sides of the imaginary center line in the second direction.

[15] According to another aspect of the present disclosure, a heat exchanger
includes a tube including a flow space, in which a heating medium flows, in an
interior thereof, and a plurality of heat exchange fins coupled to an outer surface
of the tube, and disposed to be spaced apart from each other along an extension
direction of the tube, and adjacent ones of the plurality of heat exchange fins are
formed such that at least partial areas thereof, which are located on a lower side
of the tube, do not overlap each other when viewed in the extension direction of

the tube.
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[ Advantageous Effects]
[16] According to the present disclosure, as the shapes and sizes of the
adjacent heat exchange fins are formed differently, the force in the direction of
the gravity is added to the condensate formed between the facing surfaces

whereby the condensate may be smoothly discharged.

[17] Therefore, according to the present disclosure, the thermal efficiency of
the heat exchanger can be increased by increasing the condensation and latent

heat exchange performance.

[ Description of Drawings]
[18] FIG. 1 is a side view of a conventional heat exchanger, when viewed
from a lateral side.
[19] FIG. 2 is a front view of a conventional heat exchanger, when viewed
from a front side, and an enlarged view thereof.
[20] FIG. 3 is a perspective view illustrating a heat exchanger according to a
first embodiment of the present disclosure.
[21] FIG. 4isafront view of a heat exchanger according to a first embodiment
of the present disclosure.
[22] FIG. 5 is a view illustrating a heat exchanger according to a first
embodiment of the present disclosure, and is a side view of FIG. 4, when viewed
from a lateral side.
[23] FIG. 6 is a view illustrating a heat exchanger according to a first
embodiment of the present disclosure, and is a view illustrating a part of FIG. 4

and an enlarged view thereof.
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[24] FIG. 7 is a perspective view illustrating a heat exchanger according to a
second embodiment of the present disclosure.
[25] FIG. 8 is a front view of a heat exchanger according to a second
embodiment of the present disclosure.
[26] FIG. 9 is a view illustrating a heat exchanger according to a second
embodiment of the present disclosure, and is a side view of FIG. 8, when viewed
from a lateral side.
[27] FIG. 10 is an enlarged view illustrating portion “C” of FIG. 9.
[28] FIG. 11 is a view illustrating a heat exchanger according to a second
embodiment of the present disclosure, and is a view illustrating a part of FIG. 8
and an enlarged view thereof.
[29] FIG. 12 illustrates an experimental example that is done by using a heat
exchanger according to a first embodiment of the present disclosure.

[ Mode for Invention]
[30] This application claims the benefit of priority to Korean Patent
Application No. 10-2021-0191767, filed in the Korean Intellectual Property
Office on December 29, 2021, the entire contents of which are incorporated
herein by reference.
[31] Hereinafter, embodiments of the present disclosure will be described in
detail with reference to the accompanying drawings.
[32] First, the embodiments described hereinafter are embodiments that are
suitable for helping understanding of the technical features of a heat exchanger
of the present disclosure. However, the technical features of the present
disclosure are not applied to be limited to the embodiments described below,

and various modifications are possible within the technical scope of the present
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disclosure.

[33] A heat exchanger according to the present disclosure may be a latent heat
exchange part of a condensing type burning device, and may be configured to
heat a heating medium by using combustion heat. The heated heating medium
is circulated along a pipeline, and is used for indoor heating or hot water.
However, the heat exchanger in the present disclosure is not limited to the latent
heat exchange part of the condensing type burning device, but may be applied
to fin-tube type heat exchangers without limitation.

[34] Hereinafter, first and second embodiments of the heat exchanger will be
described according to the present disclosure.

[35] First Embodiment

[36] FIGS. 3 to 6 illustrate a heat exchanger 10 according to the first
embodiment of the present disclosure. FIG. 3 is a perspective view illustrating
a heat exchanger according to a first embodiment of the present disclosure, FIG.
4 is a front view of the heat exchanger according to the first embodiment of the
present disclosure, FIG. 5 is a view illustrating the heat exchanger according to
the first embodiment of the present disclosure, and is a side view of FIG. 4,
when viewed from a lateral side, and FIG. 6 is a view illustrating the heat
exchanger according to the first embodiment of the present disclosure, and is a
view illustrating a part of FIG. 4 and an enlarged view thereof.

[37] Referring to FIGS. 3 to 6, the heat exchanger 10 according to an
embodiment of the present disclosure may include a tube 100 and a heat
exchange fin 200.

[38] The tube 100 includes a flow space 110, in which the heating medium

flows, in an interior thereof. For example, the latent heat exchanger 10 may
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include a heating medium returning pipe, through which the heating medium is
recovered after passing through a source of demand for heating or a source of
demand (not illustrated) for hot water, and a heating medium discharge pipe,
through which the heating medium that has passed via the latent heat exchanger
10 is discharged to the sensible heat exchanger 10 through a connection pipe. A
plurality of tubes 100 may be disposed to be spaced apart from each other in a
forward/rearward direction between the heating medium recovery pipe and the
heating medium discharge pipe. The heating medium may be heated while
flowing through the flow space 110 of the tube 100.

[39] For convenience of description, an extension direction (a
leftward/rightward direction of FIG. 4) of the tube 100 is defined as a first
direction D1 and a direction that is perpendicular to the first direction D1 and is
parallel to a ground is defined as a second direction D2. Then, a plurality of
tubes 100 may be disposed to be spaced apart from each other in the second
direction D2, and the heating medium may be heated while flowing in the first
direction D1 in the flow space 110.

[40] A plurality of heat exchange fins 200 are coupled to an outer space of the
tube 100, and may be disposed to be spaced apart from each other along the
extension direction of the tube 100. Asillustrated, the plurality of heat exchange
fins 200 may be provided on a surface of the tube 100, and may be disposed to
be spaced apart from each other at regular intervals along the first direction D1,
[41] Here, adjacent ones 200 of the plurality of heat exchange fins 200 may
be formed in different shapes, when viewed in the extension direction of the
tube 100.

[42] In more detail, when one of the adjacent heat exchange fins 200 is



10

15

20

25

defined as a first heat exchange fin 210 and the other is defined as a second heat
exchange fin 220, the first heat exchange fin 210 and the second heat exchange
fin 220 may have different shapes at portions that are located on a lower side of
the tube 100. Here, the different shapes mean that the shapes of the first heat
exchange fin 210 and the second heat exchange fin 220 when viewed in the first
direction D1 are not the same, and also include the meaning that not only
external profiles thereof but also sizes thereof are different.

[43] Here, the first heat exchange fin 210 means arbitrary any one of the
plurality of heat exchange fins 200, and the second heat exchange fin 220 means
a heat exchange fin 200 that is adjacent to the first heat exchange fin 210. The
first heat exchange fin 210 and the second heat exchange fin 220 may be
repeatedly disposed along the first direction D1 that is an extension direction of
the tube 100. In other words, the first heat exchange fin 210 and the second heat
exchange fin 220 may be alternately disposed along the first direction D1.

[44] In other words, adjacent ones 200 of the plurality of heat exchange fins
200 may be formed such that at least partial areas of the portions that are located
on a lower side of the tube 100 do not overlap other when viewed in the
extension direction of the tube 100. More detail, there is a non-overlapping area
between the first heat exchange fin 210 and the second heat exchange fin 220
when viewed in the first direction D1.

[45] In other words, the adjacent ones 200 of the plurality of heat exchange
fins 200 may be disposed at a center of the adjacent heat exchange fins 200, and
may be formed asymmetrically to each other with respect to a reference surface
RF that are an imaginary surface that is parallel to the heat exchange fins 200.

In detail, assuming that there is the reference surface RF between the first heat
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exchange fin 210 and the second heat exchange fin 220, the first heat exchange
fin 210 and the second heat exchange fin 220 may be formed to be asymmetrical
to each other with respect to the reference surface RF.

[46] In this way, when the adjacent heat exchange fins 200 have different
shapes or sizes, a surface tension that is a force in a direction of the gravity may

(13 29

be added to condensate “w” formed between opposing surfaces, and thus, the

(13 29

condensate “w” may be smoothly discharged (see FIG. 6). A description thereof
will be made later. As the condensate “w” is smoothly discharged, combustion
gas may flow smoothly, and thus, a condensation and latent heat exchange
performance may be increased.

[47] For example, referring to the first embodiment of the present disclosure
illustrated in FIGS. 5 and 6, a difference L1 between heights of a lower end 101
of the tube 100 and a lower end of the first heat exchange fin 210 may be formed
to be different from a difference L2 between heights of a lower end 101 of the
tube 100 and a lower end of the second heat exchange fin 220.

[48] For example, the height of the lower end part of the second heat exchange
fin 220 may be smaller than the height of the lower end of the first heat exchange
fin 210. That is, the first heat exchange fin 210 and the second heat exchange
fin 220 may have the same cut shape at the lower ends thereof, and the lower
end of the second heat exchange fin 220 may extend further from the height of
the lower end 101 of the tube 100 than that of the first heat exchange fin 210.
Accordingly, the heat exchange fins 210 and 220 having different heights at the
lower ends thereof may be alternately disposed along the first direction D1.

[49] Referring to FIG. 6, because the lower end part of the second heat

exchange fin 220 extends longer downward than the lower end part of the first

10
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heat exchange fin 210, a surface tension may be added between a more
extending part of the lower end part of the second heat exchange fin 220 and the
condensate “w”. Then, the added surface tension may be a force that is applied
to the condensate “w” in the direction of the gravity.

[50] In more detail, when the condensate is formed between the first heat
exchange fin 210 and the second heat exchange fin 220, a force that acts on the
condensate “w” in an upward direction may be a surface tension between the
condensate “w” and the first and second heat exchange fins 210 and 220, and a
force that acts on the condensate “w” in a downward direction may be a force
that is caused by a wind speed of the combustion gas and a weight of the
condensate “w” itself. In addition, when the second heat exchange fin 220
extends further downward than the first heat exchange fin 210, a surface tension
between the more extending part of the second heat exchange fin 220 and the
condensate “w” may be added to the force that acts on the condensate “w” in
the downward direction. In this way, according to the present disclosure, a force
that acts on the condensate “w” in the direction of the gravity (the downward
direction) is added as compared to the conventional technology, and thus, the
condensate “w” that is formed between the first heat exchange fin 210 and the
second heat exchange fin 220 falls to a lower side more easily. Accordingly, the
condensate “w: may be discharged smoothly.

[51] Second Embodiment

[52] FIGS. 7 to 11 illustrate a heat exchanger 10’ according to a second
embodiment of the present disclosure. FIG. 7 is a perspective view illustrating
a heat exchanger according to a second embodiment of the present disclosure,

FIG. 8 is a front view of the heat exchanger according to the second embodiment

11
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of the present disclosure, FIG. 9 is a view illustrating the heat exchanger
according to the second embodiment of the present disclosure, and is a side view
of FIG. 8, when viewed from a lateral side, FIG. 10 is an enlarged view
illustrating portion “C” of FIG. 9, and FIG. 11 is a view illustrating the heat
exchanger according to the second embodiment of the present disclosure, and is
a view illustrating a part of FIG. 8 and an enlarged view thereof.

[53] The heat exchanger 10’ according to the second embodiment of the
present disclosure is different in a shape of a heat exchange fin 200’ compared
to the first embodiment described above. Accordingly, the heat exchanger 10°
according to the second embodiment of the present disclosure may include all
of the components of the first embodiment described above, except for the
differences described above. Hereinafter, a repeated description of the same
components will be omitted.

[54] Referring to FIGS. 7 to 11, when an extension direction of a tube 100’ is
defined as a first direction D1, and a direction that is perpendicular to the first
direction D1 and parallel to a ground is defined as a second direction D2, a first
heat exchange fin 210’ may include a plurality of first recessed parts 211’ that
are formed to be concave in the upward direction and disposed along the second
direction D2. Furthermore, the second heat exchange fin 220’ may include a
plurality of second recessed parts 221’ that are formed to be concave in the
upward direction and are disposed along the second direction D2.

[55] Here, the plurality of first recessed parts 211’ and the plurality of second
recessed parts 221’ may be alternately disposed when viewed in the first
direction D1.

[56] In detail, when the first heat exchange fin 210’ and the second heat

12



10

15

20

25

exchange fin 220’ may have shapes, in which the first recessed parts 211” and
the second recessed parts 221’ cross each other when viewed toward the first
direction D1. Accordingly, when the condensate “w” is formed, the surfaces of
the first heat exchange fin 210° and the second heat exchange fin 220°, which
face each other with the condensate “w” being interposed therebetween, may be
formed to be asymmetrical to each other.

[57] In this case, as illustrated in FIGS. 10 and 11, areas that do not overlap
each other when viewed from the first direction D1 exist. In the non-overlapping
area, a force that acts on the condensate “w” in the direction of the gravity by a
part of one of the lower end of the first heat exchange fin 210° and the lower
end of the second heat exchange fin 220°, which extends further toward a lower
side, may be added. That is, a surface tension may be added between the part

(13 29

that extends further toward the lower side, and the condensate “w”, and then,
the added surface tension may become a force that acts on the condensate “w”
in the direction of the gravity.

[58] In this way, according to the present disclosure, a force that acts on the
condensate “w” in the direction of the gravity (the downward direction) is
added, and thus, as compared to the conventional technology, the condensate
“w” that is formed between the first heat exchange fin 210 and the second heat
exchange fin 220 falls to a lower side more easily. Accordingly, the condensate
“w” may be discharged smoothly.

[59] The first heat exchange fin 210’ may further include first lower end parts
213’ that are formed between the plurality of first recessed parts 211°. For

example, when an imaginary center line that extends from a center of the tube

100’ in the second direction D2 is defined as an imaginary center line CL. when

13
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viewed in the first heat exchange fin 210’ from the first direction D1, the first
lower end parts 213 may be located on the imaginary center line CL.

[60] Furthermore, the second heat exchange fin 220” may further include a
plurality of second lower end parts 223’ that are formed between the plurality
of second recessed parts 221°. Furthermore, when an imaginary center line that
extends from a center of the tube 100’ in the second direction D2 is defined the
imaginary center line CL when viewed in the second heat exchange fin 220’
from the first direction D1, the plurality of second lower end parts 223° may be
located on both sides of the imaginary center line CL in the second direction
D2. That is, the second lower end parts 223’ that are adjacent to each other may
be formed to face each other with the imaginary center line CL being interposed
therebetween.

[61] In this way, the first lower end parts 213’ of the first heat exchange fins
210’ are disposed on the lower side of the tube 100°, and the second lower end
parts 223’ of the second heat exchange fins 220’ are disposed on both sides of
the tube 100’ in the second direction D2 whereby the first lower end parts 213’
and the second lower end part 223° may be alternately disposed when the heat
exchanger 10’ is viewed in the first direction D1.

[62] Due to this shape, when viewed from the first direction D1, areas that do
not overlap each other exist in the first heat exchange fin 210” and the second
heat exchange fin 220, In the non-overlapping area, a force that acts on the
condensate “w” in the direction of the gravity by a part of one of the lower end
parts of the first heat exchange fins 210° and the lower end parts of the second
heat exchange fin 220°, which extends further toward a lower side, may be

added.

14
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[63] According to the second embodiment of the present disclosure, the
overall height of the lower ends of the first heat exchange fin 210° and the
overall height of the lower ends of the second heat exchange fin 220” may be
the same within an error range. As a result, according to the second embodiment
of the present disclosure, the overall size of the product may not be increased.
[64] However, the first heat exchange fin 210’ and the second heat exchange
fin 220’ are not limited to the above description and the drawings, and may be
modified into various shapes as long as a first recessed part 211° and a second
recessed part 221° may be arranged alternately.

[65] The components of the first embodiment and second embodiment of the
present disclosure described above are not in conflict with each other.
Therefore, other embodiments of the present disclosure may include both the
above-described components of the first embodiment and the second
embodiment. For example, in another embodiment of the present disclosure, a
difference between the heights of the lower end of the tube 100 and the lower
end of the first heat exchange fin 210 may be different from a difference
between the heights of the lower end of the tube 100 and the lower end of the
second heat exchange fin 220, and also the plurality of first recessed parts 211
and the plurality of second recessed parts 221 may be alternately disposed.

[66] Hereinafter, the effects of the present disclosure will be described with
reference to FIG. 12. FIG. 12 illustrates an experiment of the effects of the
present disclosure using the first embodiment and a comparative example of the
present disclosure.

[67] In the first embodiment of the present disclosure used in the experiment,

a difference between the height between the lower end of the tube 100 and the

15



10

15

20

25

lower end of the first heat exchange fin 210, and the height between the lower
end of the tube 100 and the lower end of the second heat exchange fin 220 is 4
mm. In the heat exchanger 10 according to the comparative example in the
present disclosure, the first exchange pin and the second exchange pin are
formed to overlap each other (see FIGS. 1 and 2) when viewed in the first
direction D1.

[68] Furthermore, in the first embodiment and comparative example, an
experiment for comparing an airflow volume when only air was injected into an
outer space of the heat exchanger 10 and when air and water were injected
together was conducted, and the experimental results were illustrated in a graph.
Here, the airflow volume means an airflow volume that was measured on a
lower side of the heat exchanger 10 after air, or air and water were injected from
the upper side of the heat exchanger 10.

[69] “E” in the graph illustrated in FIG. 12 represents the results of measuring
the airflow volume over time while only air was injected and then water was
injected together by using a comparative example. “F” in the graph illustrated
in FIG. 12 is the result of measuring the airflow volume over time while only
air is injected and then water was injected together by using the first
embodiment of the present disclosure. In the graph, the X axis represents time
(min), and the Y axis represents an airflow volume (CMM). As time passed, it
was confirmed that the airflow volume gradually decreased due to the resistance
of the condensate “w” formed between the adjacent heat exchange fins 200.
[70] As the experimental result of the comparative example, it was identified
that the airflow volume measured shortly before the water was injected was 13.5

CMM, and the airflow volume measured after the water was injected for about
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8 hours was 10.06 CMM. That is, as the experimental results of the comparative
example, it was identified that the airflow volume was approximately 2.9 CMM.
[71] In the first embodiment of the present disclosure, it was identified that
the airflow volume measured shortly before water was injected was 13.5 CMM,
and the airflow volume measured after water was injected for about 5 hours was
12.6 CMM. That is, as the experimental results of the comparative example, it
was identified that the airflow volume was approximately 2.9 CMM.

[72] It may be identified through the experimental results in the first
embodiment that the condensate “w” was discharged smoothly due to the
improvement in the shape of the heat exchange fins 200, and an airflow volume
similar to the airflow volume before water injection is measured compared to
the comparative example. Accordingly, by using the present disclosure, the
condensate “w” may be smoothly discharged between the heat exchange fins
200.

[73] According to the present disclosure, because the shapes and sizes of the
adjacent heat exchange fins are formed differently, a force in the direction of
the gravity is added to the condensate formed between opposing surfaces
whereby the condensate may be smoothly discharged.

[74] Therefore, according to the present disclosure, the thermal efficiency of
the heat exchanger may be increased by increasing a condensation and latent
heat exchange performance.

[75]  Although the specific embodiments of the present disclosure have been
described in detail, the idea and scope of the present disclosure are not limited

to the specific embodiments, and the present disclosure may be corrected and

modified in various ways by a person of an ordinary skill in the field, to which

17



the present disclosure pertains, while not changing the gist of the present

disclosure described in the claims.
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[CLAIMS]
[Claim 1] A heat exchanger comprising:
a tube including a flow space, in which a heating medium flows, in an
interior thereof’, and
a plurality of heat exchange fins coupled to an outer surface of the tube,
and disposed to be spaced apart from each other along an extension direction of
the tube,
wherein adjacent ones of the plurality of heat exchange fins have

different shapes when viewed in the extension direction of the tube.

[Claim 2] The heat exchanger of claim 1, wherein when any one of the
adjacent heat exchange fins is defined as a first heat exchange fin, and the other
is defined as a second heat exchange fin,

the first heat exchange fin and the second heat exchange fin are
repeatedly disposed along the extension direction of the tube, and
shapes of parts thereof, which are located on a lower side of the tube, are

formed to be different.

[Claim 3] The heat exchanger of claim 2, wherein a difference between
heights of a lower end of the tube and a lower end of the first heat exchange fin
is formed to be different from a difference between heights of a lower end of

the tube and a lower end of the second heat exchange fin.

[Claim 4] The heat exchanger of claim 2, wherein when the extension

direction of the tube is defined as a first direction, and a direction being
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perpendicular to the first direction and parallel to a ground is defined as a second
direction,

the first heat exchange fin includes a plurality of first recessed part
formed to be recessed in an upward direction and disposed along the second
direction,

the second heat exchange fin includes a plurality of second recessed parts
formed to be recessed in the upward direction and disposed along the second
direction, and

the plurality of first recessed parts and the plurality of second recessed

parts are disposed alternately when viewed in the first direction.

[Claim 5] The heat exchanger of claim 4, wherein when an imaginary center
line extending from a center of the tube in the second direction is defined as the
imaginary center line when the first heat exchange fin is viewed in the first
direction,

the first heat exchange fin includes first lower end parts formed between
the plurality of first recessed parts, and

the first lower end parts are located on the imaginary center line.

[Claim 6] The heat exchanger of claim 4, wherein when an imaginary center
line extending from a center of the tube in the second direction is defined as the
imaginary center line when the second heat exchange fin is viewed in the first
direction,

the second heat exchange fin includes a plurality of second lower end

parts formed between the plurality of second recessed parts, and
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the plurality of second lower end parts are disposed on both sides of the

imaginary center line in the second direction.

[Claim 7] A heat exchanger comprising:

a tube including a flow space, in which a heating medium flows, in an
interior thereof’, and

a plurality of heat exchange fins coupled to an outer surface of the tube,
and disposed to be spaced apart from each other along an extension direction of
the tube,

wherein adjacent ones of the plurality of heat exchange fins are formed
such that at least partial areas thereof, which are located on a lower side of the
tube, do not overlap each other when viewed in the extension direction of the

tube.
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