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Condenser and refrigerator having the same

A condenser and arefrigerator having the same,

the condenserincludes a refrigerant pipe, a plate fin cou-
pled to one side portion of the refrigerant pipe, and a
wave fin making contact with a rear surface of the plate

fin.

Through the structure as such, the condensation ef-

ficiency of the condenser may be enhanced, and further-
more, the condenser may be miniaturized, and thus is
effective in utilizing space.
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Description
BACKGROUND
1. Field

[0001] Thefollowingdescription relates to a condenser
and arefrigerator having the same, and more particularly,
a condenser provided with an improved heat radiation
structure and a refrigerator having the same.

2. Description of the Related Art

[0002] In general, a refrigerator represents a house-
hold appliance configured to store food in a fresh manner
while provided with a storage compartment to store food,
and a freezing apparatus to supply cool air to the storage
compartment through a freezing cycle. The storage com-
partment is divided into a refrigerating compartment to
store food in a refrigerated state and a freezing compart-
ment to store food in a frozen state.

[0003] The freezing apparatus includes a compressor
to compress refrigerant at high temperature and high
pressure, a condenser to condense the compressed re-
frigerant in a liquid state, an expansion valve to expand
the condensed refrigerant, and an evaporator to generate
cool air by evaporating the refrigerant in a liquid state.
[0004] The condenser may release heat in a limited
space, and thus an improvement of the structure of the
condenser is desired.

SUMMARY

[0005] Therefore, itis an aspect of the present disclo-
sure to provide a condenser having an enhanced con-
densing efficiency and having a compact size thereof,
and a refrigerator having the same.

[0006] 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.

[0007] Inaccordance with an aspect of the present dis-
closure, a condenser includes a refrigerant pipe, a plate
fin and a wave fin. The refrigerant pipe may have at least
a portion thereof disposed along a firstdirection, and con-
figured in a way that a refrigerant flows therethrough. The
plate fin may be coupled to one side portion of the refrig-
erant pipe. The wave fin may be provided in a way to
make contact with a rear surface of the plate fin, and
formed along the first direction in a bent manner.
[0008] Thefirstdirection mayinclude adirectionhaving
a spiral shape on a plurality of virtual surfaces provided
in parallel to each other.

[0009] The refrigerant pipe may include an inlet part
and an outlet part through which the refrigerant is intro-
duced and discharged, and a main refrigerant pipe hav-
ing both end portions thereof connected to the inlet part
and the outlet part, respectively, and coupled to the plate
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fin.

[0010] The main refrigerant pipe may include heat ra-
diating pipes formed along the first direction and a bent
pipe connecting end portions of the heat radiating pipes.
[0011] The plate fin may include a lower plate provided
with a groove formed along a path of the refrigerating
pipe in away thatthe refrigerant pipe is inserted thereinto,
and an upper plate provided in a way to cover one surface
of the lower plate into which the refrigerant pipe is insert-
ed.

[0012] The heatradiating pipe may be inserted into the
groove.
[0013] The wave fin may include a trough part and a

crest part that are formed in a second direction perpen-
dicular to the virtual surfaces, and disposed in arepeated
manner along the first direction.

[0014] The plate fin may be provided with the shape
of a barrel wound up in a direction that surrounds the
wave fin.

[0015] The refrigerant pipe and the plate fin may in-
clude aluminum.

[0016] The plate fin and the wave fin may be coupled
to each other through a brazing method.

[0017] In accordance with another aspect of the
present disclosure, a refrigerator includes a body, a stor-
age compartment and a freezing apparatus. The storage
compartment may be formed inside the body. The freez-
ing apparatus may have a compressor to compress re-
frigerant, a condenser to condense the refrigerant, an
expansion valve to expand the refrigerant, and an evap-
orator to evaporate the refrigerant, and configured to sup-
ply cool air to the storage compartment. The condenser
may include a refrigerant pipe through which the refrig-
erant flows, a plate fin coupled to one side portion of the
refrigerant pipe, and a wave fin making contact with a
rear surface of the plate fin, the condenser provided in
the shape of a barrel formed in a wound-up manner to
condense the refrigerant.

[0018] The refrigerant pipe may include an inlet part
connected to the compressor and allowing the refrigerant
to be introduced therethrough, an outlet part connected
to the expansion valve and allowing the refrigerant to be
discharged therethrough, and a main refrigerant pipe.
The main refrigerant pipe may include heat radiating
pipes provided in the form wound up in one direction with
a gap of a first interval; and a bent pipe connecting end
portions of each of the heat radiating pipes, the main
refrigerant pipe having both end portions thereof con-
nected to the inlet part and the outlet part, respectively,
and coupled to the plate fin.

[0019] The plate fin and the wave fin may be formed
between the gap of the first interval.

[0020] The plate fin may include an outer plate part
having a groove in a way to surround at least a portion
of the main refrigerant pipe, and an inner plate part mak-
ing contact with the outer plate part and provided in a
way to cover the groove.

[0021] The wave fin may be provided with a plurality
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of trough parts and a plurality of crest parts that are re-
peatedly formed with respect to a direction along which
the heat radiating pipes are wound up.

[0022] The wave fin may include a plurality of first wave
surfaces and a plurality of second wave surfaces corre-
spondingly disposed in a bent manner to form a zigzag
in a direction along which the heat radiating pipes are
wound up, and a plurality of trough parts and a plurality
of crest part that are formed as the first wave surface and
the second wave surface make contact with each other.
[0023] The trough part and the crest part may be pro-
vided to make contact with the plate fin.

[0024] Acondenserinaccordance withthe presentdis-
closure and a refrigerator having the same are provided
with improved heat radiating efficiency, and thus a min-
iaturization thereof may be achieved while enhancing
space efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] These and/or other aspects of the disclosure
will become apparent and more readily appreciated from
the following description of embodiments, taken in con-
junction with the accompanying drawings of which:

FIG. 1 is a drawing illustrating a refrigerator in ac-
cordance with an embodiment of the present disclo-
sure.

FIG. 2 is a perspective view illustrating a condenser
in accordance with an embodiment of the present
disclosure.

FIG. 3 is a partially enlarged view of the condenser
in accordance with an embodiment of the present
disclosure.

FIG. 4 is an exploded perspective view of the con-
denser in accordance with an embodiment of the
present disclosure.

FIG. 5 is a perspective view of a refrigerant pipe in
accordance with an embodiment of the present dis-
closure.

FIG. 6 is a side view of the condenser in accordance
with an embodiment of the present disclosure.

FIG. 7 is a cross-sectional view of the condenser
taken with respect to a first virtual surface of FIG. 6
in accordance with an embodiment of the present
disclosure.

FIG. 8 is a drawing showing a flow of refrigerant of
the condenser in accordance with an embodiment
of the present disclosure.
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DETAILED DESCRIPTION

[0026] 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 components through-
out.

[0027] FIG. 1 is a drawing illustrating a refrigerator in
accordance with an embodiment of the present disclo-
sure.

[0028] Referring to FIG. 1, a refrigerator 1 in accord-
ance with an embodiment of the present disclosure in-
cludes a body 2, a storage compartment 3 formed at an
inside the body 2 to store food, and a freezing apparatus
to supply cool air to the storage compartment 3.

[0029] The body?2 as such is provided with the approx-
imate shape of a box having a front surface portion there-
of open. The body 2 is provided with an upper wall 4, a
bottom wall 5, a rear wall 6, and side walls 7.

[0030] The storage compartment 3 is provided in away
to have a front surface portion thereof open, and the open
front surface portion of the storage compartment 3 is
open/closed by a door 8. The door 8 is hinge-coupled to
the body 2, and is able to rotate.

[0031] The freezing apparatus includes a compressor
10 configured to compress refrigerant at high tempera-
ture and high pressure, a condenser 100 configured to
condense the refrigerant in a gas state into a liquid state,
an expansion valve 30 configured to expand the refrig-
erant atlow temperature and low pressure, an evaporator
40 configured to evaporate the refrigerant in a liquid state
into a gas state, and a connecting pipe 20 to guide the
refrigerant to pass through the above described compo-
nents of the freezing apparatus.

[0032] The compressor 10 is configured to release
heatto an outside as the temperature thereofis increased
to a high level in the process of compressing refrigerant
at high temperature and high pressure. In addition, the
condenser 100 as well is configured to release con-
densed heat that is taken from the refrigerant to an out-
side.

[0033] The compressor 10 and the condenser 100 as
such are disposed at a machinery compartment 50
formed at a lower portion at a rear portion of the body 2.
In addition, at the machinery compartment 50, a blower
fan 56 is disposed as the blower fan 56 is configured to
cool the compressor 10 and the condenser 100 by forc-
edly circulating air.

[0034] The machinery compartment 50 is provided to
be open at a rear surface portion thereof, and a cover 52
is coupled to the open rear surface portion to cover the
open rear surface portion. At the cover 52, a ventilating
port 54 is formed as the ventilating port 54 is configured
in a way for air to flow by communicating an inside and
an outside the machinery compartment 50 even after the
cover 52 is coupled to the open rear surface portion of
the machinery compartment 50.

[0035] Thus, as the blower fan 56 is rotated, air is in-
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troduced to an inside the machinery compartment 50
through the ventilating port 54 of the cover 52, and the
introduced air is discharged to an outside the machinery
compartment 50 through the ventilating port 54 of the
cover 52 again after cooling the compressor 10 and the
condenser 100.

[0036] By the structure as the above, the compressor
10 and the condenser 100 at an inside the machinery
compartment 50 are cooled, and the maintenance of the
performance of the compressor 10 and the heatexchang-
ing efficiency of the condenser 100 are improved .
[0037] However, as the size of the machinery compart-
ment 50 is small, the size of the compressor 10 and the
condenser 100 are limited, and thus the sufficient con-
densation of refrigerant is not performed as much as a
freezing cycle is operated, and accordingly, a condenser
having improved heat radiating efficiency may be need-
ed.

[0038] FIG. 2is a perspective view illustrating the con-
denser 100 in accordance with an embodiment of the
present disclosure, FIG. 3 is a partially enlarged view of
the condenser 100 in accordance with an embodiment
of the present disclosure, FIG. 4 is an exploded perspec-
tive view of the condenser 100 in accordance with an
embodiment of the present disclosure, FIG. 5 is a per-
spective view of a refrigerant pipe in accordance with an
embodiment of the present disclosure, FIG. 6 is a side
view of the condenser 100 in accordance with an em-
bodiment of the present disclosure, and FIG. 7 is a cross-
sectional view of the condenser 100 with respect to afirst
virtual surface on FIG. 6 in accordance with an embodi-
ment of the present disclosure.

[0039] The condenser 100 is provided with a refriger-
ant pipe 110 having at least a portion disposed along a
first direction "'W1’, and allowing refrigerant to flow there-
through, a plate fin 130 coupled to one side portion of
the refrigerant pipe 110, and a wave fin 140 making con-
tact with a rear surface portion of the plate fin 130 and
formed along the first direction 'W1’ in a bent manner.
[0040] Thecondenser100includes the refrigerantpipe
110 and a heat radiating part 120.

[0041] The refrigerant pipe 110 is referred to as a pipe
of the condenser 100 through which the refrigerant com-
pressed at high temperature and high pressure is
passed. The shape of the refrigerant pipe 110 is not lim-
ited hereto, but in the present disclosure, the refrigerant
pipe 110 is implemented in bent shape in multiple times.
[0042] The refrigerant pipe 110 includes a main refrig-
erant pipe 112 referred to as a section coupled to the
heat radiating part 120, which is to be described later,
and allowing the heat of the refrigerant to be discharged
while passing through the heat radiating part 120, and
an inlet part 116 and an outlet part 118 configured for
inlet/outlet of refrigerant to/from the main refrigerant pipe
112. The inlet part 116 and the outlet part 118 are con-
nected to both end portions of the main refrigerant pipe
112, respectively, to allow the refrigerant flowing through
the main refrigerant 112 to be introduced and discharged
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therethrough.

[0043] The main refrigerant pipe 112 includes a plural-
ity of heat radiating pipes 113 provided along the first
direction 'W1’, and a bent pipe 114 extendedly formed
from the heat radiating pipe 113 in a way to connect end
portions of the heat radiating pipe 113.

[0044] As to be described hereinafter, in a case when
the refrigerant pipe 110, the plate fin 130, and the wave
fin 140 are provided in the shape of a wound-up barrel
while having the refrigerant pipe 110, the plate fin 130,
and for example the wave fin 140 disposed on top of one
another, the heat radiating pipe 113 is provided with the
shape of a spiral with respect to a first virtual surface 'P1’,
a second virtual surface 'P2’, a third virtual surface 'P3’,
and a fourth virtual surface 'P4’, while end portions of the
heat radiating pipe 113 are connected by the bent pipe
114 so that refrigerant flows.

[0045] Thatis, the first virtual surface 'P1’, the second
virtual surface 'P2’, the third virtual surface 'P3’, and the
fourth virtual surface ‘P4’ may be provided to be parallel
to each other also while spaced apart with each other,
and at each of the first virtual surface 'P1’, the second
virtual surface 'P2’, the third virtual surface 'P3’, and the
fourth virtual surface 'P4’, the heat radiating pipe 113 is
disposed in the first direction "'W1’. The first direction'W1’
includes a direction having a spiral shape. Although as
a non-limiting example, four virtual surfaces have been
shown in FIG. 6, the present disclosure is not limited
thereto. For example, one or more virtual surfaces may
be used.

[0046] In a case when the heat radiating pipe 113 is
wound in one direction, the heat radiating pipe 113 may
be wound while having an interval of a first gap 'G1’ with
respect to each other. That is, the interval at which the
heat radiating pipe 113 is wound in the shape of a spiral
may be the first gap 'G1".

[0047] The first gap ‘'G1’is not limited hereto, the plate
fin 130 and the wave fin 140 are disposed between the
interval of the first gap G1.

[0048] Atend portions of the main refrigerant pipe 112,
theinletpart 116 and the outlet part 118 areimplemented,
so that the refrigerant compressed by the compressor 10
is introduced through the inlet part 116 and is discharged
to the expansion valve 30 through the outlet part 118.
For the above, the inlet part 116 may be connected to
the compressor 10 and the outlet part 118 may be con-
nected to the expansion valve 30.

[0049] The heat radiating part 120 includes the plate
fin 130 and the wave fin 140.

[0050] The plate fin 130 is structured in a way to be
directly connected to the refrigerant pipe 110 to absorb
the heat of the refrigerant that is passed through the re-
frigerant pipe 110.

[0051] The plate fin 130 includes an upper plate fin 134
and a lower plate fin 132.

[0052] The lower plate fin 132 includes a groove 133
corresponding to an outer circumferential surface portion
of the refrigerant pipe 110, so that the refrigerant pipe
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110 is inserted into the groove along a path of the refrig-
erant pipe 110.

[0053] The groove 133 may be implemented to corre-
spond both of the heat radiating pipe 113 and the bent
pipe 114, but in the present disclosure, the groove 133
is provided to correspond to the heat radiating pipe 113.
Therefore, the groove 133 may be provided in at least
two units thereof along the first direction 'W1’ while cor-
responding to the heat radiating pipes 113.

[0054] As the main refrigerant pipe 112 is inserted into
the groove 133, an upper portion thereof may be covered
by the upper plate fin 134. One surface portion of the
upper plate fin 134 may be provided to cover the lower
plate fin 132 together with the groove 133 into which the
main refrigerant pipe 112 is inserted.

[0055] Aninner plate part 134a and an outer plate part
132a may be provided with structures identical to the
upper plate fin 134 and the lower plate fin 132, respec-
tively.

[0056] As described above, the outer plate part 132a
corresponding to the lower plate fin 132 is provided with
a groove 133 as to cover at least a portion of the main
refrigerant pipe 112, and the inner plate part 134a cor-
responding to the upper plate fin 134 may be provided
in a way to cover the groove 133 while making contact
with the outer plate part 132a.

[0057] At a bottom surface portion of the upper plate
fin 134, the wave fin 140 may be provided.

[0058] The wave fin 140 may have a plurality of first
wave surfaces 142 and a plurality of second wave sur-
faces 144 that are correspondingly disposed in a bent
manner to form a zigzag, and edge portions of the first
wave surfaces 142 making contact with edge portion of
the second wave surfaces 144 may form a crest part 148
and a trough part 146.

[0059] The first wave surface 14 and the second wave
surface 144 may be formed in the shape of, for example
a plane surface, but as to increase the heat radiating
surface, as in an embodiment of the present disclosure,
the first wave surface 14 and the second wave surface
144 are preferred to be formed in a bent manner.
[0060] The wave fin 140is provided in a way to be bent
so that the crest part 148 and the trough part 146 are
repeated, and the crest part 148 may make contact with
a lower portion of the lower plate fin 132 and the trough
part 146 may make contact with an upper surface portion
of the upper plate fin 134.

[0061] In detail, the crest part 148 and the trough part
146 may be provided to be disposed in a repeated man-
ner in a plurality of times along the first direction "W1’,
that is, the direction along which the heat radiating pipe
113 is wound. That is, the crest part 148 and the trough
part 146 may be provided in a second direction 'W2’ that
is perpendicular to the first direction 'W1’.

[0062] The crest part 148 and the trough part 146 of
the wave fin 140 are provided in the second direction
'W2’ that is perpendicular to the first direction 'W1’ so
that the wave fin 140 may be wound while maintaining
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the crest part 148 and the trough part 146 when the re-
frigerant pipe 110 provided in the first direction 'W1’ is
wound up in the direction perpendicular to the plate fin
130.

[0063] In addition, through the structure as such, the
airthat passes through the wave fin 140 through the blow-
er fan 56 may be guided through the crest part 148 and
the trough part 146, and the structure as such may be
able to enhance draft efficiency as the air is passed
through in a direction perpendicular to the lengthways of
the heat radiating pipe 113, and since the air being draft-
ed may be concentrated in between the wave fin 140 and
the plate fin 130, heat radiating efficiency may be en-
hanced.

[0064] The condenser 100 may be formed of material
having superior heat conductivity to enhance heat radi-
ating efficiency. The refrigerating pipe 110 and the plate
fin 130 may be formed of aluminum material.

[0065] The above described components of the con-
denser 100 may be assembled through a brazing method
as to preventleaking of refrigerant. That is, the refrigerant
pipe 110, the plate fin 130, and the wave fin 140 each
may be coated with clad material for a brazing method.
[0066] Thus, the refrigerant pipe 110 is settled at the
groove 133 of the lower plate fin 132, the upper plate fin
134 is covered on the lower plate fin 132, and the wave
fin 140 is disposed at one surface of the upper plate fin
134 to be inserted into a brazing furnace, so that the
condenser 100 may be assembled.

[0067] As the temporarily assembled condenser 100
is heated at the temperature of about 6001 and 7001 in
the brazing furnace, the clad material coated on the each
component is melt as the melted clad material seals the
joint portions the each component and firmly places the
components together. Thus, the joint portions of the each
component may be formed while having a certain gap as
to seal the gap by use of the melted clad material.
[0068] The structure of the condenser 100 in accord-
ance with an embodiment of the present disclosure is not
only applied to the condenser 100, but may be applied
to the evaporator 40 as a heat exchanger, as well as to
an air conditioner and a refrigerator.

[0069] Through the above, within the limited space of
the machinery compartment 50, the heat radiating effi-
ciency of the plurality of freezing cycles may be improved,
and the energy that is consumed in heat radiation may
be reduced.

[0070] Through the structure as such, the condenser
100 that includes the refrigerant pipe 110 and the heat
radiating part 120 may be provided with the shape of, for
example a barrel as the plate fin 130 is wound up in a
direction that surrounds the wave fin 140.

[0071] Thatis, the plate fin 130 may be wound up in a
perpendicular direction with respect to the first direction
'W1’ at which the heat radiating pipe 113 is disposed,
and in detail, the lower plate fin 132 may be wound up in
away thatthe lower plate fin 132 is disposed at an outside
that surrounds the condenser 100.



9 EP 2 818 809 A2 10

[0072] The shape of a barrel may be formed in the
shape of a body that is wound up in various shapes, such
as the rectangular pillar shape as well as a cylindrical
shape.

[0073] Within the limited space of the machinery com-
partment 50, the heat radiating efficiency of the condens-
er 100 may be needed to be improved as to dispose the
miniaturized condenser 100.

[0074] While using the pipe-type refrigerant pipe 110
other than the tube-type refrigerant pipe 110 for the con-
denser 100 in the wound-up shape of a barrel, the struc-
ture is provided in a way that the wave fin 140 is disposed
at a space in between the plate fins 130. Through the
structure as such, by using the pipe-type refrigerant pipe
110, the controlling of the flow of refrigerantis convenient,
and in addition, the refrigerant may be made to be evenly
distributed, while the improved heat radiating effect may
be achieved as the heat radiation is taken place by the
wave fin 140 even in the space in between the plate fins
130.

[0075] Hereinafter, the condenser 100 having the
structure as the above and the flow of refrigerant of a
refrigerator having the condenser 100 as such will be
described.

[0076] FIG. 8 is adrawing showing the flow of a refrig-
erant of the condenser 100 in accordance with an em-
bodiment of the present disclosure.

[0077] The flow of refrigerant by the structures of the
compressor 10, the condenser 100, the expansion valve
30, and the evaporator 40 is already described above
and thus will be omitted, and the flow of the refrigerant
at an inside the condenser 100 will be described.
[0078] First, therefrigerantintroduced through the inlet
part 116 is passed through the refrigerant pipe 113 dis-
posed on the first virtual surface ’P1’. Then, after passing
through the bent pipe 114 that connects the refrigerant
pipe 113 on the first virtual surface 'P1’ to the refrigerant
pipe 113 onthe second virtual surface 'P2’, the refrigerant
flows through the refrigerant pipe 113 disposed on the
second virtual surface 'P2’, and after passing through the
bent pipe 114 connected to the refrigerant pipe 113 on
the second virtual surface 'P2’, the refrigerant flows
through the refrigerant pipe 113 on the third virtual sur-
face 'P3’, Through the above the refrigerant that flows to
the refrigerant pipe 113 on the fourth virtual surface ‘P4’
is released through the outlet part 118 and is communi-
cated to the expansion valve 30.

[0079] Duringthe process as the above, the refrigerant
pipe 113 primarily delivers heat to the lower plate fin 132
and the upper plate fin 134 that surrounds the refrigerant
pipe 113, and secondarily, the heat is delivered to the
wave fin 140 making contact with the upper plate fin 134.
During the heat-delivering process as such, by the flow
ofthe air that passes by the side surface of the condenser
100, the heat may be discharged to an outside the con-
denser 100.

[0080] By havingthe wave fin 140 disposed in between
the plate fins 130, the heat radiating surface is increased,
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and thus the heat radiating efficiency is enhanced, and
even in a case of having the identical amount of heat
radiation, the miniaturization of the condenser may be
possible.

[0081] Although afew 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 and spirit of the disclosure, the scope of which
is defined in the claims and their equivalents.

Claims
1. A condenser comprising:

a refrigerant pipe having at least a portion there-
of disposed along a first direction, and config-
ured so that a refrigerant flows therethrough;

a plate fin coupled to one side portion of the re-
frigerant pipe; and

a wave fin provided to make contact with a rear
surface portion of the plate fin, and formed along
the first direction in a bent manner,

wherein the refrigerant pipe comprises:

aninlet partand an outlet part through which
the refrigerant is introduced and dis-
charged; and

a main refrigerant pipe comprising heat ra-
diating pipes formed along the first direction
and a bent pipe connecting end portions of
the heat radiating pipes, the main refriger-
ant pipe having both end portions thereof
connected to the inlet part and the outlet
part, respectively, and coupled to the plate
fin.

2. The condenser of claim 1, wherein:

the first direction comprises a direction having
a spiral shape on a plurality of virtual surfaces
provided in parallel to each other.

3. The condenser of claim 1, wherein:
the plate fin comprises:

alower plate provided with a groove formed
along a path of the refrigerating pipe so that
the refrigerant pipe is inserted thereinto;
and

an upper plate provided to cover one sur-
face portion of the lower plate into which the
refrigerant pipe is inserted.

4. The condenser of claim 3, wherein:
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the heat radiating pipe is inserted into the
groove.

The condenser of claim 1, wherein:

the wave fin comprises a trough part and a crest
part that are formed in a second direction per-
pendicular to the virtual surfaces, and disposed
in a repeated manner along the first direction.

The condenser of claim 1, wherein:

the plate fin is provided with the shape of a barrel
wound up in a direction that surrounds the wave
fin.

The condenser of claim 1, wherein:

the refrigerant pipe and the plate fin include alu-
minum.

The condenser of claim 1, wherein:

the plate fin and the wave fin are coupled to each
other through a brazing method.

A refrigerator, comprising:

a body;

a storage compartment formed inside the body;
and

a freezing apparatus having a compressor to
compress refrigerant, a condenser to condense
the refrigerant, an expansion valve to expand
the refrigerant, and an evaporator to evaporate
the refrigerant, and configured to supply cool air
to the storage compartment,

wherein the condenser comprises a refrigerant
pipe through which the refrigerant flows, a plate
fin coupled to one side portion of the refrigerant
pipe, and a wave fin provided to make contact
with arear surface of the plate fin, the condenser
provided in the shape of a barrel formed in a
wound-up manner to condense the refrigerant,
and

the refrigerant pipe comprises an inlet part con-
nected to the compressor and allowing the re-
frigerantto be introduced therethrough; an outlet
part connected to the expansion valve and al-
lowing the refrigerant to be discharged there-
through; and a main refrigerant pipe comprising
heat radiating pipes provided in the form wound
up in one direction with a gap of a first interval;
and a bent pipe to connect end portions of the
heat radiating pipes, the main refrigerant pipe
having both end portions thereof connected to
the inlet part and the outlet part, respectively,
and coupled to the plate fin.
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10. The refrigerator of claim 9, wherein the plate fin and

the wave fin are formed between the gap of the first
interval.

11. The refrigerator of claim 9, wherein:

the plate fin comprises an outer plate part having
a groove to surround at least a portion of the
main refrigerant pipe; and an inner plate part
making contact with the outer plate part and pro-
vided to cover the groove.

12. The refrigerator of claim 9, wherein:

the wave fin is provided with a plurality of trough
parts and a plurality of crest parts repeatedly
formed with respect to a direction along which
the heat radiating pipes are wound up.

13. The refrigerator of claim 9, wherein:

the wave fin comprises a plurality of first wave
surfaces and a plurality of second wave surfaces
correspondingly disposed in a bent manner to
form a zigzag in a direction along which the heat
radiating pipes are wound up; and

a plurality of trough parts and a plurality of crest
part formed as the first wave surface and the
second wave surface make contact with each
other.

14. The refrigerator of claim 13, wherein:

the trough part and the crest part are provided
to make contact with the plate fin.
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