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Description

[0001] The present invention relates to a heat ex-
changer, and more particularly, to a heat exchanger
which may easily discharge condensed water when it is
used as an evaporator.

[0002] Generally, a heat exchanger may be used as a
condenser or an evaporator in a refrigeration cycle de-
vice, which is comprised of a compressor, a condenser,
an expander, and an evaporator.

[0003] In addition, the heat exchanger is installed in,
for example, a vehicle or a refrigerator, and performs
heat exchange between refrigerant and air.

[0004] Heatexchangers may be sorted into a fin-tube-
type heat exchanger and a micro-channel-type heat ex-
changer depending on the structure thereof.

[0005] The fin-tube-type heat exchanger is fabricated
using copper, and the micro-channel-type heat exchang-
er is fabricated using aluminum.

[0006] The micro-channel-type heat exchanger de-
fines micro flow-paths therein, and therefore, has higher
efficiency than the fin-tube-type heat exchanger.

[0007] Although the fin-tube-type heat exchanger is
easily fabricated by welding fins and tubes, the micro-
channel-type heat exchanger disadvantageously re-
quires high initial investment costs for fabrication thereof
because itis fabricated via brazing after being introduced
into a furnace.

[0008] FIG. 1is a sectional view illustrating a conven-
tional micro-channel-type heat exchanger.

[0009] The conventional micro-channel-type heat ex-
changer includes a plurality of flat tubes 1 having micro
flow paths therein, fins 2 located between the respective
flat tubes 1 to interconnect the flat tubes 1 in order to
conduct heat, and headers 3 and 4 respectively assem-
bled to one side and to the other side of the flat tubes 1.
[0010] The fins 2 are coupled to flat tubes 1 located at
opposite sides thereof. The fins 2 are arranged in a zigzag
arrangement in the longitudinal direction of the flat tubes
1.

[0011] The conventional micro-channel-type heat ex-
changer has considerably higher heat exchange efficien-
cy between refrigerant and air than the fin-tube-type heat
exchanger, but has difficulty in discharging condensed
water when it is used as an evaporator.

[0012] The conventional micro-channel-type heat ex-
changer problematically causes deterioration in heat ex-
change efficiency because condensed water, which is
generated when the heat exchanger is used as an evap-
orator, may not be discharged and the condensed water
may stagnate and freeze between the fins.

[0013] A conventional heat exchanger is shown in Ko-
rean Patent Registration No. 10-0765557.

[0014] EP 2 653 819 A1 discloses a heat exchanger
according to the preamble of claim 1.

[0015] US 2007/251681 A1 relates to a corrugate fin
of an evaporator including wave crest portions, wave
trough portions, and flat connection portions connecting
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together the wave crest portions and the wave trough
portions. Opposite end portions of a cutout extend to cor-
responding connection portions located at opposite ends
of the wave crest portion and the wave trough portion. A
projection projecting inward is formed integrally with end
portions of the connection portions, the end portions of
the connection portions corresponding to opposite ends
of the cutout. The projection extends between the end
portions of the connection portions located at the oppo-
site ends of the wave crest portion and the wave trough
portion. The projection projects inward in a shape resem-
bling a lying letter V.

[0016] Therefore, the present invention has been
made in view of the above problems, and it is an object
of the present invention to provide a micro-channel-type
heat exchanger, which may easily discharge condensed
water.

[0017] It is another object of the present invention to
provide a micro-channel-type heat exchanger, which
may be fabricated via a fin roll method.

[0018] It is another object of the present invention to
provide a micro-channel-type heat exchanger, which
may easily move fluid in the longitudinal direction of flat
tubes and in a direction perpendicular to the longitudinal
direction of the flat tubes.

[0019] Itis a further object of the present invention to
provide a micro-channel-type heat exchanger, which
may easily move condensed water, generated in upper
fins, to lower fins.

[0020] These objects of the present invention are
achieved with the features of the independent claim. The
dependent claims relate to further aspects of the inven-
tion.

[0021] Any references in the following description to
embodiments, objects, aspects and/or examples which
are not covered by the appended claims are considered
as not being part of the present invention.

[0022] According to one aspect, the present invention
provides a heat exchanger including a plurality of flat
tubes formed in a micro-channel form, and a fin located
between the flat tubes to conduct heat, wherein the fin
includes afirst fin portion located between two flat tubes,
a first bent portion bent at the first fin portion so as to
come into contact with one of the two flat tubes, a second
fin portion bent at the first bent portion, the second fin
portion being opposite the first fin portion and being lo-
cated between the two flat tubes, a flow space defined
between the first fin portion and the second fin portion,
a second bent portion bent at the second fin portion so
as to come into contact with a remaining one of the two
flattubes, and a condensed water discharge hole formed
by cutting at least one of the first bent portion and the
second bent portion and a condensed water discharge
fin bent at one of the first bent portion and the second
bent portion.

[0023] The condensedwaterdischarge fin may be bent
in the same direction as a direction in which the first fin
portion or the second fin portion is formed.
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[0024] Each flat tube may be located so as to come
into close contact with the condensed water discharge
fin.

[0025] The condensedwaterdischarge fin and the con-
densed water discharge hole may be located at an edge
of the fin.

[0026] Two condensed water discharge fins may be
formed on opposite sides of the condensed water dis-
charge hole.

[0027] The two condensed water discharge fins may
be arranged so as to face each other.

[0028] Thecondensedwaterdischarge fin may include
a first condensed water discharge fin formed on the first
bent portion and a second condensed water discharge
fin formed on the second bent portion, and the first con-
densed water discharge fin and the second condensed
water discharge fin may be bent in opposite directions.
[0029] The first condensed water discharge fin and the
second condensed water discharge fin may be arranged
in a line in a vertical direction.

[0030] The first condensed water discharge fin and the
second condensed water discharge fin may be offset in
a vertical direction.

[0031] Atleastone ofthefirstfin portion and the second
fin portion may be provided with a vent for communication
of the flow space and an adjacent flow space with each
other.

[0032] The fin portion may further be provided with a
louver for forming the vent and guiding air.

[0033] The at least one of the first fin portion and the
second fin portion may further be provided with a first
vent and a second vent, and provided with a first-first
louver for forming the first vent and a first-second louver
for forming the second vent, and the first-first louver and
the first-second louver may be formed in opposite direc-
tions.

[0034] Theabove and otherobjects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a sectional view illustrating a conventional
micro-channel-type heat exchanger;

FIG. 2 is a perspective view of a micro-channel-type
heat exchanger according to an example not within
the scope of the invention;

FIG. 3 is a rear perspective view of FIG. 2;

FIG. 4 is a front view of FIG. 2;

FIG. 5 is a plan view of FIG. 2;

FIG. 6 is a left side view of FIG. 2;

FIG. 7 is a perspective view of a micro-channel-type
heat exchanger according to an embodiment of the
present invention;

FIG. 8 is a front view of FIG. 7;

FIG. 9 is a plan view of FIG. 7; and

FIG. 10 is a right side view of FIG. 1.

[0035] Hereinafter, the present invention will be de-
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scribed in detail with reference to the accompanying
drawings.

[0036] A micro-channel-type heat exchanger accord-
ing to a first example not within the scope of the invention
will be described with reference to FIGs. 2 to 6.

[0037] The micro-channel-type heat exchanger ac-
cording to the present example includes a plurality of flat
tubes 10 defining a plurality of flow paths therein, fins 20
arranged between and respectively coupled to the two
flat tubes 10 to conduct heat, and a first header (not il-
lustrated) and a second header (not illustrated) assem-
bled to respective ends of the flat tubes 10 to move re-
frigerant.

[0038] In the micro-channel-type heat exchanger,
when refrigerant is supplied to the first header, the refrig-
erant passes through the flat tubes 10 and moves to the
second header. On the other hand, when refrigerant is
supplied to the second header, the refrigerant moves to
the first header.

[0039] The first header and the second header have a
structure that is well known to those skilled in the art, and
thus, a detailed description thereof will be omitted herein.
[0040] The flat tubes 10 have a flat shape and define
multiple flow paths therein. The flat tubes 10 are formed
of a metal material. In the present embodiment, the flat
tubes are formed of aluminum.

[0041] In the present example, the flat tubes 10 are
horizontally arranged, and the fins 20 are also arranged
so as to extend horizontally. The micro-channel-type heat
exchanger according to the present example has a struc-
ture for the easy discharge of condensed water because
the flat tubes 10 and the fins 20 are horizontally arranged.
[0042] Unlike the present example, the flat tubes 10
andthe fins 20 may be arranged so as to extend vertically.
[0043] The fins 20 are bent in the longitudinal direction
of the flat tubes 10. The fins 20 have the advantage of
low manufacturing costs because they may be fabricated
by repeatedly conducting a fin-rolling method.

[0044] The fins 20 are formed of a metal material. In
the present example, the fins 20 are formed of aluminum,
like the flat tubes 10. The fins 20 serve to rapidly conduct
the heat in the flat tubes 10 so as to increase heat ex-
change efficiency.

[0045] The fins 20 are arranged between the flat tubes
10. By way of explanation, a fin 20 located at the upper-
most position is defined as a first fin 20-1, a fin 20 located
under the first fin 20-1 is defined as a second fin 20-2,
and a fin 20 located under the second fin 20-2 is defined
as a third fin 20-3.

[0046] Each fin 20 includes a first fin portion 30 located
between the two flat tubes 10, a first bent portion 50 bent
at the first fin portion 30 so as to come into contact with
any one of the two flat tubes 10, a second fin portion 40
bent at the first bent portion 50 so as to be opposite the
first fin portion 30 and to be located between the two flat
tubes 10, and a second bent portion 60 bent at the second
fin portion 40 so as to come into contact with the other
one of the two flat tubes 10.
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[0047] For convenience of description, the flat tube 10
that is in contact with the first bent portion 50, is defined
as afirstflattube 11, and the flat tube 10 that is in contact
with the second bent portion 60, is defined as a second
flat tube 12.

[0048] The fin 20 is configured such that the first fin
portion 30, the first bent portion 50, the second fin portion
40, and the second bent portion 60 are repeated.
[0049] The firstfin portion 30 supports the first flat tube
11 and the second flat tube 12.

[0050] The first fin portion 30 is oriented perpendicular
to the longitudinal direction of the first flat tube 11 and
the second flat tube 12.

[0051] Likethefirstfin portion 30, the second fin portion
40 also supports the first flat tube 11 and the second flat
tube 12, and is oriented perpendicular to the longitudinal
direction of the first flat tube 11 and the second flat tube
12.

[0052] Thefirstfin portion 30 and the second fin portion
40 are spaced apart from each other by a predetermined
distance. A flow space 25 for the movement of air is de-
fined between the first fin portion 30 and the second fin
portion 40.

[0053] Air for heat exchange passes through the flow
space 25 defined between the first fin portion 30 and the
second fin portion 40.

[0054] Thesmallerthe gapinthe flow space 25 defined
between the first fin portion 30 and the second fin portion
40, the greater the number of fin portions that can be
installed, which may increase heat exchange efficiency.
[0055] However, when the gap in the flow space 25 is
small, condensed water, generated when the heat ex-
changer operates as an evaporator, may be attached
and fixed to the first fin portion 30 and the second fin
portion 40 via surface tension. In the present example,
the flow space 25 has the gap to prevent condensed wa-
ter from connecting the first fin portion 30 and the second
fin portion 40 to each other via surface tension.

[0056] The condensed water generated in the first fin
portion 30 and the second fin portion 40 comes into con-
tact with air, which moves along the flow space 25, thus
falling down.

[0057] At least one of the first fin portion 30 and the
second fin portion 40 is provided with vents 21 and 22,
which communicate with an adjacent flow space 25'.
[0058] Inthe present example, both the first fin portion
30 and the second fin portion 40 are provided with the
vents 21 and 22. Although each of the first fin portion 30
and the second fin portion 40 is provided with the two
vents 21 and 22, only one vent may be provided, unlike
the present embodiment.

[0059] For convenience of description, the vents 21
and 22 are defined as afirstvent21 and a second vent 22.

[0060] The vents 21 and 22 may take the form of holes
or slits.
[0061] Inthe presentexample, the vents 21 and 22 are

formed by cutting the first fin portion 30 and the second
fin portion 40.
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[0062] The first fin portion 30 is provided with a first-
first louver 31 for forming the first vent 21. Further, the
first fin portion 30 is provided with a first-second louver
32 for forming the second vent 22.

[0063] The first-firstlouver 31 is formed by bending the
cut first fin portion 30. The first vent 21 is formed in the
location in which the first-first louver 31 is cut.

[0064] Thefirst-secondlouver32isformedinthe same
method as the first-first louver 31.

[0065] The louvers 31 and 32 serve to guide some of
the air moving along the flow space 25 to the neighboring
flow space 25’ .

[0066] In the present example, the first-first louver 31
and the first-second louver 32 are formed so as to guide
the air in different directions.

[0067] For example, when the first-first louver 31 is
formed to guide the air from the adjacent flow space 25’
to the flow space 25, the first-second louver 32 is formed
to guide the air from the flow space 25 to the adjacent
flow space 25'.

[0068] The louvers protrude from the first fin portion 30
or the second fin portion 40 to the flow space 25 or the
adjacent flow space 25'.

[0069] The louver is formed perpendicular to the lon-
gitudinal direction of the first flat tube 11 and the second
flat tube 12.

[0070] Louvers, formed in the second fin portion 40,
have the same structure as the louvers formed in the first
fin portion 30, and for convenience of description, are
defined as a second-firstlouver 41 and a second-second
louver 42.

[0071] The second fin portion 40 is provided with the
first vent 21 formed by the second-first louver 41 and the
second vent 22 formed by the second-second louver 42.
[0072] Because the first-first louver 31 and the first-
second louver 32 are formed in opposite directions, the
direction in which the fins 20 are installed need not be
considered upon the installation of the heat exchanger.
[0073] The first bent portion 50 comes into close con-
tact with the first flat tube 11 and conducts heat from the
first flat tube 11.

[0074] The first bent portion 50 is formed into a plane
in the present example.

[0075] Although the first bent portion 50 is located at
the top and the second bent portion 60 is located at the
bottom in the present embodiment, they may be located
at the opposite positions.

[0076] The first bent portion 50 is provided with a con-
densed water discharge fin 70; 71 to discharge con-
densed water from the flow space 25.

[0077] The condensedwaterdischargefin 70 is formed
by cutting and bending the first bent portion 50.

[0078] As such, the first bent portion 50 is provided
with a condensed water discharge hole 51 at the location
atwhich the condensed water discharge fin 70 is present.
The condensed water discharge hole formed in the first
bent portion 50 is defined as a first condensed water dis-
charge hole 51.
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[0079] In the present example, two condensed water
discharge fins 70 are formed on the first bent portion 50
so as to face each other. Only one condensed water dis-
charge hole 51 is provided.

[0080] Because the two condensed water discharge
fins 70 are formed in a limited area, the length of the
condensed water discharge fins 70 is half or less the
width of the first bent portion 50.

[0081] In addition, a connector 52 for connecting the
first fin portion 30 and the second fin portion 40 to each
other is formed on the edge of the first bent portion 50.

[0082] The connector 52 is the portion that remains
when the condensed water discharge fins 70 are formed.
As such, the connector 52 is formed so as to be in contact
with the condensed water discharge hole 51. The con-
nector 52 connects the first fin portion 30 and the second
fin portion 40 to each other, thus improving the strength
of the fin 20.

[0083] The condensed water presentin the flow space
25 may be discharged from the flow space 25 through
the condensed water discharge hole 51.

[0084] The condensed water discharge fins 70 guide
the flow of condensed water when the condensed water
is discharged.

[0085] Likewise,the secondbentportion60is provided
with a condensed water discharge hole 61 and con-
densed water discharge fins 70; 72, in the same manner
as the first bent portion 50. The condensed water dis-
charge hole, formed in the second bent portion 60, is
defined as a second condensed water discharge hole 61.
[0086] Because the flat tubes 10 are stacked one
above another and the fins 20 are arranged between the
flat tubes 10, the condensed water discharge fins 71
formed on the first bent portion 50 and the condensed
water discharge fins 72 formed on the second bent por-
tion 60 are vertically arranged.

[0087] Forconvenience of description, the condensed
water discharge fin provided on the first bent portion 50
is defined as a first condensed water discharge fin 71
and the condensed water discharge fin provided on the
second bent portion 60 is defined as a second condensed
water discharge fin 72.

[0088] The first condensed water discharge fin 71 and
the second condensed water discharge fin 72 may be
vertically arranged. The first condensed water discharge
fin 71 and the second condensed water discharge fin 72
may be aligned in a line. When the first condensed water
discharge fin 71 and the second condensed water dis-
charge fin 72 are aligned in a line, the first condensed
water discharge fin 71 and the second condensed water
discharge fin 72 may be spaced apart from each other
by a predetermined distance.

[0089] The predetermined distance between the first
condensed water discharge fin 71 and the second con-
densed water discharge fin 72 is the distance by which
condensed water can move by surface tension.

[0090] Inthe present example, the second condensed
water discharge fin 72 of the first fin 20-1 and the first
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condensed water discharge fin 71 of the second fin 20-2
are spaced apart from each other by a predetermined
distance. Unlike the present example, the second con-
densed water discharge fin 72 of the first fin 20-1 and the
first condensed water discharge fin 71 of the second fin
20-2 may come into contact with each other.

[0091] As such, condensed water, generated in the
flow space 25 defined in the upper fin 20, may be dis-
charged to the condensed water discharge hole 61 and
may move downward along the second condensed water
discharge fin 72. Then, the condensed water may move
downward along the second condensed water discharge
fin 72 and the first condensed water discharge fin 71 ad-
jacent thereto.

[0092] The flat tube 10 may be located so as to come
into close contact with the condensed water discharge
fin 70. When the heat exchanger is used as an evapora-
tor, the flat tube 10 has the lowest temperature. The con-
densed water, generated in the flat tube 10, may rapidly
move downward through the condensed water discharge
fin 70, which is in close contact with the flat tube 10.
Through the rapid movement of the condensed water, it
may be possible to minimize the freezing of condensed
water on the surface of the flat tube 10.

[0093] In the present example, the condensed water
discharge fins 70 and the condensed water discharge
holes 51 and 61 are formed only on one side of the fin
20. Unlike the present example, the condensed water
discharge fins 70 and the condensed water discharge
holes 51 and 61 may be formed on opposite sides of the
fin 20.

[0094] In addition, although the condensed water dis-
charge fins 70 and the condensed water discharge holes
51 and 61 are formed by cutting the first bent portion 50
and the second bent portion 60 in the present example,
unlike the present example, only the condensed water
discharge holes 51 and 61 may be formed. In addition,
when only the condensed water discharge holes 51 and
61 are formed, the holes 51 and 61 may be provided in
a plural number along the first bent portion 50 or the sec-
ond bent portion 60.

[0095] A micro-channel-type heat exchanger accord-
ing to an embodiment of the present invention will be
described below with reference to FIGs. 7 to 10.

[0096] The heat exchanger according to the present
embodiment has differences in terms of the position and
alignment of the condensed water discharge fins com-
pared to the first embodiment.

[0097] A fin 120 according to the present embodiment
is provided with condensed water discharge fins 170 on
opposite edges of the first bent portion 50. The fin 120
is provided with the condensed water discharge fins 170
on opposite edges of the second bent portion 60.
[0098] For convenience of description, the condensed
water discharge fins provided on the first bent portion 50
are defined as first condensed water discharge fins 171,
and the condensed water discharge fins provided on the
second bent portion 60 are defined as second condensed
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water discharge fins 172.

[0099] The firstbentportion 50 is provided on opposite
edges thereof with condensed water discharge holes 51.
[0100] The second bent portion 60 is provided on op-
posite edges thereof with condensed water discharge
holes 61.

[0101] Unlike the first embodiment, each condensed
water discharge hole 51 or 61 is provided with one con-
densed water discharge fin 170.

[0102] Thefirstcondensed waterdischarge fin171and
the second condensed water discharge fin 172, provided
on the fin 120, are offset in the vertical direction. That is,
the first condensed water discharge fin 171 and the sec-
ond condensed water discharge fin 172 are not aligned
in a line, unlike the first embodiment.

[0103] As such, when the fins 120 are stacked one
above another, the first condensed water discharge fin
171 and the second condensed water discharge fin 172
are offset in the left-to-right direction. In particular, the
first condensed water discharge fin 171 and the second
condensed water discharge fin 172 are arranged so as
to face each other at the offset positions.

[0104] In the state in which the fins 120 are stacked
one above another, the second condensed water dis-
chargefin 172 of the upper fin 120 and the first condensed
water discharge fin 171 of the lower fin 120 are arranged
so as to face each other.

[0105] In the present embodiment, when viewing the
fins 120 from the front side, the first condensed water
discharge fin 171 and the second condensed water dis-
charge fin 172 are arranged in a line.

[0106] Unlike the present embodiment, the first con-
densed water discharge fin 171 may be offsetwhen view-
ing the fins 120 from the front side. The second con-
densed water discharge fin 172 may also be offset when
viewing from the front side.

[0107] The other configurations are the same as in the
first embodiment, and thus a detailed description thereof
will be omitted herein.

[0108] As is apparent from the above description, a
heat exchanger of the present invention has one or more
following effects.

[0109] First, the present invention has the advantage
of easily discharging condensed water from a flow space,
which is defined between a first fin portion and a second
fin portion, through condensed water discharge holes
and condensed water discharge fins.

[0110] Second, the present invention has the advan-
tage of fabricating the heat exchanger using a fin-rolling
machine because the condensed water discharge holes
and the condensed water discharge fins are formed by
cutting and bending the first fin portion and the second
fin portion.

[0111] Third, the presentinvention has the advantage
of reducing fabrication costs through the use of the fin-
rolling machine.

[0112] Fourth, the presentinvention has the advantage
of easily discharging condensed water by arranging the
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condensed water discharge fins in a line or in a zigzag
arrangement.

[0113] Fifth, the present invention has the advantage
of easily discharging condensed water by forming the
condensed water discharge fins in the direction of gravity.
[0114] Sixth, the present invention has the advantage
of rapidly discharging condensed water because the con-
densed water discharge fins are arranged in contact with
the condensed water discharge holes, through which
condensed water is discharged from the flow space.
[0115] Seventh, the present invention has the advan-
tage of easily discharging condensed water generated
inside fins even when flat tubes and the fins are horizon-
tally installed.

Claims
1. A heat exchanger comprising:

a plurality of flat tubes formed in a micro-channel
form;

anupper side fin (120) formed of a metal material
and being positioned between one flat tube and
another flat tube, conducting heat of the flat
tubes (10), disposed on an upper side of the flat
tube (12);

alower side fin (120) formed of a metal material
and being positioned between one flat tube and
another flat tube, conducting the heat of the flat
tube (12), disposed on a lower side of the flat
tube (12);

wherein the upper side fin (120) includes:

a first fin portion (30) located on the upper
side of the flat tube (12), formed in a vertical
direction;

a first bent portion (50) bent at the first fin
portion (30), being located above the flat
tube (12), being spaced apart from the flat
tube (12);

a second fin portion (40) bent downward
from the first bent portion (50), the second
fin portion (40) being opposite the first fin
portion (30) and being located above the flat
tube (12);

a flow space (25) defined between the first
fin portion (30) and the second fin portion
(40), being located above the flat tube (12);
a second bent portion (60) bent at the sec-
ond fin portion (40) so as to come into con-
tact with the flat tube (12), being located
above the flat tube (12);

a condensed water discharge hole (51; 61)
formed by cutting at least one of the first
bent portion (50) and the second bent por-
tion (60);

a first condensed water discharge fin (171)
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bent upwardly from the first bent portion
(50), being located above the flat tube (12);
a second condensed water discharge fin
(172) bent downwardly from the second
bent portion (60), being located to be in
close contact with the flat tube (12);
wherein the lower side fin (120) includes:

afirstfin portion (30) located on the low-
er side of the flat tube (12), formed in a
vertical direction;

a first bent portion (50) bent at the first
fin portion (30), being located below the
flattube (12), so as to come into contact
with the flat tube (12);

a second fin portion (40) bent down-
ward from the first bent portion (50), the
second fin portion (40) being opposite
the first fin portion (30) and being locat-
ed below the flat tubes (12);

a flow space (25) defined between the
first fin portion (30) and the second fin
portion (40), being located below the
flat tube (12);

a second bent portion (60) bent at the
second fin portion (40), being spaced
apart from the flat tube (12), being lo-
cated below the flat tube (12);

a condensed water discharge hole (51;
61) formed by cutting at least one of the
first bent portion (50) and the second
bent portion (60), being located below
the flat tube (12);

a first condensed water discharge fin
(171) bent upwardly from the first bent
portion (50), beinglocatedtobeinclose
contact with the flat tube (12); and

a second condensed water discharge
fin (172) bent downwardly from the sec-
ond bent portion (60), being located be-
low the flat tube (12);

characterized in that

aconnector (52) for connecting each of
the corresponding first fin portion (30)
and the corresponding second fin por-
tion (40) to each other, is formed on the
edge of the corresponding first bent
portion (50);

wherein each of the firstcondensed wa-
ter discharge fins (171) is formed with
the entire width of the corresponding
first bent portion (50), arranged in line
with the corresponding first fin portion
(30), forming the corresponding con-
densed water discharge hole (51),
wherein each of the second condensed
water discharge fins (172) is formed
with the entire width of the correspond-
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ing second bent portion (60), arranged
in line with the corresponding second
fin portion (40), forming the corre-
sponding condensed water discharge
hole (61),

wherein each of the first condensed wa-
ter discharge fins (171) and each of the
second condensed water discharge fin
s(172) are bent in opposite directions
to each other.

The heat exchanger according to claim 1, wherein
the flat tube (12) is located so as to come into close
contact with the first condensed water discharge fin
(171) and the second condensed water discharge
fin (172).

The heatexchangeraccording to claim 1 or 2, where-
in the first condensed water discharge fin (171), the
second condensed water discharge fin (172) and the
condensed water discharge hole (51; 61) are located
at an edge of the fin (120).

The heat exchanger according to claim 1, wherein
the first condensed water discharge fin (171) of the
lower fin and the second condensed water discharge
fin (172) of the upper fin are offset in a vertical direc-
tion.

The heat exchanger according to any one of claims
1 to 4, wherein at least one of the first fin portion (30)
and the second fin portion (40) is provided with a
vent (21, 22) for communication of the flow space
(25)and an adjacent flow space (25’) with each other.

The heat exchanger according to claim 5, wherein
the atleast one fin portion (30, 40) is further provided
with a louver (31, 32, 41, 42) for forming the vent
(21, 22) and guiding air.

The heat exchanger according to claim 5, or 6,
wherein the at least one of the first fin portion (30)
and the second fin portion (40) is further provided
with a first vent (21) and a second vent (22), and
provided with a first-first louver (31) for forming the
first vent (21) and a first-second louver (32) for form-
ing the second vent (22), and the first-first louver (31)
and the first-second louver (32) are formed in oppo-
site directions.

Patentanspriiche

Warmetauscher, mit:

mehreren Flachrohren, die in einer Mikrokanal-
form ausgebildet sind;
einer oberseitigen Rippe (120), die aus einem
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Metallmaterial ausgebildet ist und zwischen ei-
nem Flachrohr und einem anderen Flachrohr
angeordnet ist, die Warme der Flachrohre (10)
leitet und auf einer Oberseite des Flachrohrs
(12) angeordnet ist;

einer unterseitigen Rippe (120), die aus einem
Metallmaterial ausgebildet ist und zwischen ei-
nem Flachrohr und einem anderen Flachrohr
angeordnet ist, die die Warme des Flachrohrs
(12) leitet und auf einer Unterseite des Flach-
rohrs (12) angeordnet ist;

wobei die oberseitige Rippe (120) aufweist:

einen ersten Rippenabschnitt (30), der auf
der Oberseite des Flachrohrs (12) angeord-
net ist, der in einer vertikalen Richtung aus-
gebildet ist;

einen ersten gebogenen Abschnitt (50), der
am ersten Rippenabschnitt (30) gebogen
ist, der iber dem Flachrohr (12) angeordnet
ist und vom Flachrohr (12) beabstandet ist;
einen zweiten Rippenabschnitt (40), der
vom ersten gebogenen Abschnitt (50) nach
unten gebogen ist, wobei der zweite Rip-
penabschnitt (40) dem ersten Rippenab-
schnitt (30) gegenuberliegt und Uber dem
Flachrohr (12) angeordnet ist ;

einen Strémungsraum (25), der zwischen
dem ersten Rippenabschnitt (30) und dem
zweiten Rippenabschnitt (40) definiert ist,
der Giber dem Flachrohr (12) angeordnet ist;
einen zweiten gebogenen Abschnitt (60),
der am zweiten Rippenabschnitt (40) so ge-
bogen ist, dass er mit dem Flachrohr (12)
in Kontakt kommt, der Gber dem Flachrohr
(12) angeordnet ist;

ein Kondenswasserabflussloch (51; 61),
das durch Schneiden von mindestens ei-
nem des ersten gebogenen Abschnitts (50)
und des zweiten gebogenen Abschnitts (60)
ausgebildet ist;

eine erste Kondenswasserabflussrippe
(171), die vom ersten gebogenen Abschnitt
(50) nach oben gebogen ist, die Giber dem
Flachrohr (12) angeordnet ist;

eine zweite Kondenswasserabflussrippe
(172), die vom zweiten gebogenen Ab-
schnitt (60) nach unten gebogen ist, die so
angeordnet ist, dass sie engem Kontakt mit
dem Flachrohr (12) steht;

wobei die unterseitige Rippe (120) aufweist:

einen ersten Rippenabschnitt (30), der
auf der Unterseite des Flachrohrs (12)
angeordnet und in eine vertikale Rich-
tung ausgebildet ist;

einen ersten gebogenen Abschnitt
(50), der am ersten Rippenabschnitt

10

15

20

25

30

35

40

45

50

55

14

(30) gebogen ist, der unter dem Flach-
rohr (12) so angeordnet ist, dass er mit
dem Flachrohr (12) in Kontakt kommt;
einen zweiten Rippenabschnitt (40),
der vom ersten gebogenen Abschnitt
(50) nach unten gebogen ist, wobei der
zweite Rippenabschnitt (40) dem ers-
ten Rippenabschnitt (30) gegentber-
liegtund unterden Flachrohren (12) an-
geordnet ist;

einen Strédmungsraum (25), der zwi-
schen dem ersten Rippenabschnitt
(30) und dem zweiten Rippenabschnitt
(40) definiert ist, der unter dem Flach-
rohr (12) angeordnet ist;

einen zweiten gebogenen Abschnitt
(60), der am zweiten Rippenabschnitt
(40) gebogen ist und vom Flachrohr
(12) beabstandet ist, der unter dem
Flachrohr (12) angeordnet ist;

ein Kondenswasserabflussloch (51;
61), das durch Schneiden von mindes-
tens einem des ersten gebogenen Ab-
schnitts (50) und des zweiten geboge-
nen Abschnitts (60) ausgebildetist, das
unter dem Flachrohr (12) angeordnet
ist ;

eine erste Kondenswasserabflussrip-
pe (171), die vom ersten gebogenen
Abschnitt (50) nach oben gebogen ist,
die so angeordnet ist, dass sie mitdem
Flachrohr (12) in engem Kontakt steht;
und

eine zweite Kondenswasserabflussrip-
pe (172), die vom zweiten gebogenen
Abschnitt (60) nach unten gebogen ist,
die unter dem Flachrohr (12) angeord-
netist;

dadurch gekennzeichnet, dass

ein Verbindungsstiick (52) zum gegen-
seitigen Verbinden jeweils des entspre-
chenden ersten Rippenabschnitts (30)
und des entsprechenden zweiten Rip-
penabschnitts (40) an der Kante des
entsprechenden ersten gebogenen
Abschnitts (50) ausgebildet ist;
wobeijede der ersten Kondenswasser-
abflussrippen (171) mit der gesamten
Breite des entsprechenden ersten ge-
bogenen Abschnitts (50) ausgebildet
ist, ineiner Reihe mitdem entsprechen-
den ersten Rippenabschnitt (30) ange-
ordnet ist und das entsprechende Kon-
denswasserabflussloch (51) bildet,
wobei jede der zweiten Kondenswas-
serabflussrippen (172) mit der gesam-
ten Breite des entsprechenden zweiten
gebogenen Abschnitts (60) ausgebil-
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detist, in einer Reihe mit dem entspre-
chenden zweiten Rippenabschnitt (40)
angeordnet ist und das entsprechende
Kondenswasserabflussloch (61) bildet,
wobei jeweils die ersten Kondenswas-
serabflussrippen (171) und jeweils die
zweiten Kondenswasserabflussrippen
(172) in zueinander entgegengesetzte
Richtungen gebogen sind.

Warmetauscher nach Anspruch 1, wobei das Flach-
rohr (12) so angeordnet ist, dass es mit der ersten
Kondenswasserabflussrippe (171) und der zweiten
Kondenswasserabflussrippe (172) in engen Kontakt
kommt.

Warmetauscher nach Anspruch 1 oder 2, wobei die
erste Kondenswasserabflussrippe (171), die zweite
Kondenswasserabflussrippe (172) und das Kon-
denswasserabflussloch (51; 61) an einer Kante der
Rippe (120) angeordnet sind.

Warmetauscher nach Anspruch 1, wobei die erste
Kondenswasserabflussrippe (171) der unteren Rip-
pe und die zweite Kondenswasserabflussrippe (172)
der oberen Rippe in eine vertikale Richtung versetzt
sind.

Warmetauscher nach einem der Anspriiche 1 bis 4,
wobei mindestens einer des ersten Rippenab-
schnitts (30) und des zweiten Rippenabschnitts (40)
mit einer Entliftung (21, 22) zur gegenseitigen Ver-
bindung des Stromungsraums (25) und eines be-
nachbarten Strémungsraums (25’) versehen ist.

Warmetauscher nach Anspruch 5, wobei der min-
destens eine Rippenabschnitt (30, 40) ferner mit ei-
ner Klappe (31, 32,41, 42)zum Bilden der Entliiftung
(21, 22) und zum Leiten von Luft versehen ist.

Warmetauscher nach Anspruch 5, oder 6, wobei der
mindestens eine des ersten Rippenabschnitts (30)
und des zweiten Rippenabschnitts (40) ferner mit
einer ersten Entliftung (21) und einer zweiten Ent-
lGftung (22) versehen ist, und mit einer ersten-ersten
Klappe (31) zum Bilden der ersten Entliftung (21)
und einer ersten-zweiten Klappe (32) zum Bilden der
zweiten Entliftung (22) versehen ist, und die erste-
erste Klappe (31) und die erste-zweite Klappe (32)
in entgegengesetzte Richtungen ausgebildet sind.

Revendications

Echangeur de chaleur, comprenant :

une pluralité de tuyaux plats en forme de micro-
canaux ;
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une ailette de co6té supérieur (120) constituée
d’'un matériau métallique et disposée entre un
tuyau plat et un autre tuyau plat, conduisant la
chaleur des tuyaux plats (10) et disposée sur un
c6té supérieur du tuyau plat (12) ;

une ailette de c6té inférieur (120) constituée
d’un matériau métallique et disposée entre un
tuyau plat et un autre tuyau plat, conduisant la
chaleur du tuyau plat (12) et disposée sur un
c6té inférieur du tuyau plat (12) ;

ou lailette de c6té supérieur (120) comprend :

une premiéere partie d’ailette (30) disposée
sur le coté supérieur du tuyau plat (12), for-
mée dans la direction verticale ;

une premiére partie pliée (50) surla premie-
re partie d’ailette (30), située au-dessus du
tuyau plat (12), espacée du tuyau plat (12) ;
une deuxieme partie d’ailette (40) pliée vers
le bas depuis la premiére partie pliée (50),
la deuxieme partie d’ailette (40) étant oppo-
sée a la premiere partie d’ailette (30) et
étant située au-dessus du tuyau plat (12) ;
un espace d’écoulement (25) défini entre la
premiere partie d’ailette (30) etla deuxieme
partie d’'ailette (40), situé au-dessus du
tuyau plat (12) ;

une deuxiéme partie pliée (60) sur la
deuxieme partie d’ailette (40) de maniere a
venir en contact avec le tuyau plat (12), si-
tuée au-dessus du tuyau plat (12) ;

un trou d’évacuation de I'eau de condensa-
tion (51 ; 61) formé par découpe de la pre-
miére partie pliée (50) et/ou de la deuxiéme
partie pliée (60) ;

une premiere ailette d’évacuation de l'eau
de condensation (171) pliée vers le haut de-
puis la premiére partie pliée (50), située au-
dessus du tuyau plat (12) ;

une deuxieme ailette d’évacuation de I'eau
de condensation (172) pliée vers le bas de-
puis la deuxiéme partie pliée (60), située
pour étre en contact étroitavec le tuyau plat
(12);

ou lailette de c6té inférieur (120) présente :

une premiére partie d’ailette (30) dis-
posée sur le coté inférieur du tuyau plat
(12),formée dans la direction verticale ;
une premiére partie pliée (50) pliée sur
la premiere partie d’ailette (30), dispo-
sée en dessous du tuyau plat (12) de
maniére a venir en contact avec le
tuyau plat (12) ;

une deuxiéme partie d’ailette (40) pliée
vers le bas depuis la premiere partie
pliée (50), la deuxieme partie d’ailette
(40) étant opposée a la premiére partie



17 EP 3 124 905 B1 18

d’ailette (30) et étant située en dessous
des tuyaux plats (12) ;

un espace d’écoulement (25) défini en-
tre la premiére partie d’ailette (30) et la
deuxiéme partie d’ailette (40), situé en
dessous du tuyau plat (12) ;

une deuxieme partie pliée (60) sur la
deuxiéme partie d’ailette (40), espacée
du tuyau plat (12), située en dessous
du tuyau plat (12) ;

un trou d’évacuation de I'eau de con-
densation (51 ; 61) formé par découpe
de la premiére partie pliée (50) et de la
deuxiéme partie pliée (60), situé en
dessous du tuyau plat (12) ;

une premiére ailette d’évacuation de
'eau de condensation (171) pliée vers
le haut depuis la premiére partie pliée
(50), située pour étre en contact étroit
avec le tuyau plat (12) ; et

une deuxiéme ailette d’évacuation de
'eau de condensation (172) pliée vers
le bas depuis la deuxiéme partie pliée
(60), située en dessous du tuyau plat
(12);

caractérisé

en ce qu’un connecteur (52) destiné a
connecter 'une a l'autre la premiere
partie d’ailette (30) correspondante et
la deuxieme partie d’ailette (40) corres-
pondante, est formé sur le bord de la
premiére partie pliée (50)
correspondante ;

ou chacune des premiéres ailettes
d’évacuation de I'eau de condensation
(171) est formée sur toute la largeur de
la premiere partie pliée (50) correspon-
dante, disposée en ligne avec la pre-
miere partie d’ailette (30) correspon-
dante, formant le trou d’évacuation cor-
respondant de I'eau de condensation
(61),

ou chacune des deuxiémes ailettes
d’évacuation de I'eau de condensation
(172) est formée sur toute la largeur de
la deuxiéme partie pliée (60) corres-
pondante, disposée en ligne avec la
deuxiéme partie d’ailette (40) corres-
pondante, formant le trou d’évacuation
correspondant de I'eau de condensa-
tion (61),

ou chacune des premiéres ailettes
d’évacuation de I'eau de condensation
(171) et chacune des deuxiemes ailet-
tes d’évacuation de I'eau de condensa-
tion (172) est pliée dans une direction
opposée a l'autre.
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2,

Echangeur de chaleur selon la revendication 1, ou
le tuyau plat (12) disposé pour venir en contact étroit
aveclapremiere ailette d’évacuation de 'eau de con-
densation (171) et la deuxieme ailette d’évacuation
de I'eau de condensation (172).

Echangeur de chaleur selon la revendication 1 ou la
revendication 2, ou la premiére ailette d’évacuation
de I'eau de condensation (171), la deuxiéme ailette
d’évacuation de I'eau de condensation (172) et le
trou d’évacuation de I'eau de condensation (51 ; 61)
étant situés sur un bord de lailette (120).

Echangeur de chaleur selon la revendication 1, ou
la premiére ailette d’évacuation de I'eau de conden-
sation (171) de l'ailette inférieure et la deuxieme
ailette d’évacuation de I'eau de condensation (172)
delailette supérieure sontdécalées dansladirection
verticale.

Echangeur de chaleur selon I'une des revendica-
tions 1 a 4, ou la premiére partie d’ailette (30) et/ou
la deuxiéme partie d’ailette (40) sont pourvues d’un
évent (21, 22) permettantla communication'unavec
I'autre de I'espace d’écoulement (25) avec un espa-
ce d’écoulement (25’) adjacent.

Echangeur de chaleur selon la revendication 5, ou
ladite au moins une partie d’ailette (30, 40) est en
outre pourvue d’un volet (31, 32, 41, 42) pour former
I'évent (21, 22) et guider l'air.

Echangeur de chaleur selon la revendication 5ou la
revendication 6, ou la premiére partie d’ailette (30)
et/ou la deuxiéme partie d’ailette (40) sont en outre
pourvues d’un premier évent (21) et d’'un deuxiéme
évent (22), et sont pourvues d’un premier-premier
volet (31) pour former le premier évent (21) et d’'un
premier-deuxiéme volet (32) pour former le deuxié-
me évent (22), et ou le premier-premier volet (31) et
le premier-deuxiéme volet (32) sontformés dans des
directions opposées.
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