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(54) HEAT EXCHANGER, AIR CONDITIONING SYSTEM AND HEAT EXCHANGE SYSTEM

(57)  The present invention relates to a heat exchan- })O
ger (100) that includes a first heat exchanger core (1) and o
a second heat exchanger core (2) arranged side by side. g -
The first heat exchanger core (1) includes a first main 12 17
segment (10, 10A, 10B), a first connection segment (19, ™
19A, 19B) connected with the first main segment (10, FL. 1L H
10A, 10B), and afirstheader (13). The first main segment

(10, 10A, 10B) includes a plurality of first heat exchange 20D3\I
tubes (11, 11A, 11B) arranged in a second direction (2)
perpendicular to a first direction (D1). The second heat
exchanger core (2) includes a second main segment w Ll
(20), a second connection segment (29) connected with 22—
the second main segment (20), and a second header 2 1
(23). The second main segment (20) includes a plurality 23
of second heat exchange tubes (21) arranged in the ~

second direction (D2). The first main segment (10, Fig.1
10A, 10B) includes a first wind resistance region (17,

17A, 17B) and a second wind resistance region (18, 18A,

18B) arranged in a third direction (D3) perpendicular to

the first direction (D1) and the second direction (D2), the

second wind resistance region (18, 18A, 18B) being

adjacent to the first header (13), and a wind resistance

of the second wind resistance region (18, 18A, 18B) is

smaller than that of the first wind resistance region (17,

17A, 17B), thereby improving the performance of the

heat exchanger (100).
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Description
TECHNICAL FIELD

[0001] Embodiments of the present invention relate to
a heat exchanger, an air conditioning system having the
heat exchanger and a heat exchange system having the
heat exchanger.

BACKGROUND

[0002] A heat exchanger including two rows of heat
exchanger cores may be formed by bending a flat heat
exchanger. The flat heat exchanger includes header(s),
heat exchange tube(s), and fin(s), both ends of the heat
exchange tube are connected to the headers.

SUMMARY

[0003] An object of embodiments of the present inven-
tion is to provide a heat exchanger, an air conditioning
system having the heat exchanger and a heat exchange
system having the heat exchanger, thereby, for example,
improving the performances of the heat exchanger, the
air conditioning system and the heat exchange system.
[0004] Embodiments ofthe presentinvention provide a
heatexchangerincluding: afirst heatexchanger core and
a second heat exchanger core arranged side by sideina
first direction. The first heat exchanger core includes: a
first main segment, the first main segment of the first heat
exchanger core including a plurality of first heat ex-
change tubes arranged in a second direction perpendi-
cular to the first direction; a first connection segment
connected with the first main segment; and a first header
connected and fluidly communicated with the plurality of
first heat exchange tubes on a side of the first main
segment of the first heat exchanger core opposite to
the first connection segment. The second heat exchan-
ger core includes: a second main segment, the second
main segment of the second heat exchanger core includ-
ing a plurality of second heat exchange tubes arranged in
the second direction; a second connection segment con-
nected with the second main segment; and a second
header connected and fluidly communicated with the
plurality of second heat exchange tubes on a side of
the second main segment of the second heat exchanger
core opposite to the second connection segment. The
plurality of first heat exchange tubes of the first main
segment of the first heat exchanger core and the plurality
of second heat exchange tubes of the second main
segment of the second heat exchanger core are inter-
connected and in fluid communication by the first con-
nection segment of the first heat exchanger core and the
second connection segment of the second heat exchan-
ger core, and the first main segment of the first heat
exchanger core includes a first wind resistance region
and a second wind resistance region arranged in a third
direction perpendicular to the first direction and the sec-
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ond direction, or in a first heat exchanger core extension
direction perpendicular to the second direction and par-
allel to a first plane in which the first main segment of the
first heat exchanger core is located, the second wind
resistance region being adjacentto the firstheader,and a
wind resistance of the second wind resistance region
being smaller than that of the first wind resistance region.
[0005] According to embodiments of the present in-
vention, the first wind resistance region has a size in the
first heat exchanger core extension direction, the first
main segment of the first heat exchanger core has a size
in the first heat exchanger core extension direction, and a
ratio of the size of the first wind resistance region to the
size of the first main segment is greater than or equal to
20% and less than or equal to 90%; or a ratio of a size of
the first wind resistance region in the third direction to a
size of the first main segment of the first heat exchanger
core in the third direction is greater than or equal to 20%
and less than or equal to 90%; or a ratio of a length of a
portion of the first heat exchange tube occupied by the
first wind resistance region to a length of the first heat
exchange tube is greater than or equal to 20% and less
than or equal to 90%.

[0006] According to embodiments of the present in-
vention, the first heat exchanger core has a first ortho-
graphic projection on a second plane in which the second
main segment of the second heat exchanger core is
located, the second heat exchanger core has a second
orthographic projection on the second plane in which the
second main segment of the second heat exchanger core
is located, and a ratio of an overlapping area between the
first orthographic projection of the first heat exchanger
core and the second orthographic projection of the sec-
ond heat exchanger core to an area of the second ortho-
graphic projection of the second heat exchanger core is
greater than or equal to 50% and less than or equal to
100%.

[0007] According to embodiments of the present in-
vention, an angle between the first main segment of the
first heat exchanger core and the second main segment
of the second heat exchanger core is greater than or
equal to 0 degree and less than or equal to 45 degrees.
[0008] According to embodiments of the present in-
vention, the first heat exchanger core has a size in the first
heat exchanger core extension direction, the second
heat exchanger core has a size in a second heat ex-
changer core extension direction perpendicular to the
second direction and parallel to a second plane in which
the second main segment of the second heat exchanger
core is located, and a ratio of the size of the first heat
exchanger core and the size of the second heat exchan-
ger core is greater than or equal to 30% and less than or
equal to 100%; or a ratio of a size of the first heat
exchanger core in the third direction to a size of the
second heat exchanger core in the third direction is
greater than or equal to 30% and less than or equal to
100%.

[0009] According to embodiments of the present in-
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vention, the first heat exchanger core has a size in the first
heat exchanger core extension direction, the second
heat exchanger core has a size in a second heat ex-
changer core extension direction perpendicular to the
second direction and parallel to a second plane in which
the second main segment of the second heat exchanger
core is located, and a ratio of the size of the first heat
exchanger core to the size of the second heat exchanger
coreis greater than orequal to 60% and less than orequal
to 100%; or a ratio of a size of the first heat exchanger
core in the third direction to a size of the second heat
exchanger core in the third direction is greater than or
equal to 60% and less than or equal to 100%.

[0010] According to embodiments of the present in-
vention, the first main segment of the first heat exchanger
core further includes: a first fin connected with the first
heat exchange tubes and provided in the first wind re-
sistance region, there is no fin in the second wind resis-
tance region of the first main segment of the first heat
exchanger core, the second main segment of the second
heat exchanger core further includes: a second fin con-
nected with the second heat exchange tubes, the second
wind resistance region of the first main segment of the
first heat exchanger core has a size in the first heat
exchanger core extension direction, the second main
segment of the second heat exchanger core has a size
in a second heat exchanger core extension direction
perpendicular to the second direction and parallel to a
second plane in which the second main segment of the
second heat exchanger core is located, and a ratio of the
size of the second wind resistance region to the size of the
second main segment of the second heat exchanger core
is greater than or equal to 10% and less than or equal to
70%; or the first main segment of the first heat exchanger
core further includes: a first fin connected with the first
heat exchange tubes and provided in the first wind re-
sistance region, there is no fin in the second wind resis-
tance region of the first main segment of the first heat
exchanger core, the second main segment of the second
heat exchanger core further includes: a second fin con-
nected with the second heat exchange tubes, the second
wind resistance region of the first main segment of the
first heat exchanger core has a size in the third direction,
the second main segment of the second heat exchanger
core has a size in the third direction, and aratio of the size
of the second wind resistance region to the size of the
second main segment of the second heat exchanger core
is greater than or equal to 10% and less than or equal to
70%.

[0011] According to embodiments of the present in-
vention, the first main segment of the first heat exchanger
core further includes: a first fin connected with the first
heat exchange tubes and provided in the first wind re-
sistance region, there is no fin in the second wind resis-
tance region of the first main segment of the first heat
exchanger core, the second main segment of the second
heat exchanger core further includes: a wavy second fin
connected with the second heat exchange tubes and

10

15

20

25

30

35

40

45

50

55

alternately arranged with the second heat exchange
tubes, the second wind resistance region of the first main
segment of the first heat exchanger core has a size in the
first heat exchanger core extension direction, the second
fin has a size in a second heat exchanger core extension
direction perpendicular to the second direction and par-
allelto a second plane in which the second main segment
of the second heat exchanger core is located, and a ratio
ofthe size of the second wind resistance region to the size
of the second fin is greater than or equal to 10% and less
than or equal to 70%; or the first main segment of the first
heat exchanger core furtherincludes: afirstfin connected
with the first heat exchange tubes and provided in the first
wind resistance region, there is no fin in the second wind
resistance region of the first main segment of the first heat
exchanger core, the second main segment of the second
heat exchanger core further includes: a wavy second fin
connected with the second heat exchange tubes and
alternately arranged with the second heat exchange
tubes, the second wind resistance region of the first main
segment of the first heat exchanger core has a size in the
third direction, the second fin has a size in the third
direction, and a ratio of the size of the second wind
resistance region to the size of the second fin is greater
than or equal to 10% and less than or equal to 70%.
[0012] According to embodiments of the present in-
vention, a spacing between the ends, connected with the
first header, of at least some of the first heat exchange
tubes is smaller than that of the first heat exchange tubes
in the first wind resistance region.

[0013] According to embodiments of the present in-
vention, the first heat exchange tube is a flat tube, and a
spacing between the ends, connected with the first head-
er, of at least some of the first heat exchange tubes is
greater than or equal to a thickness of the first heat
exchange tube.

[0014] According to embodiments of the present in-
vention, the first heat exchange tube includes an end
connected with the first header, the ends of the first heat
exchange tubes include a plurality of sets of ends, and a
spacing between the ends of each set of ends is smaller
than a spacing between the first heat exchange tubes in
the first wind resistance region.

[0015] According to embodiments of the present in-
vention, a spacing between adjacent sets of ends is
greater than the spacing between the ends in each set
of ends.

[0016] According to embodiments of the present in-
vention, the first heat exchange tube is a flat tube, and the
spacing between the ends of each set of ends is greater
than or equal to a thickness of the first heat exchange
tube.

[0017] According to embodiments of the present in-
vention, the first header includes a plurality of sub-head-
ers, each of which is connected and fluidly communi-
cated with the ends of one of the plurality of sets of ends of
the first heat exchange tube.

[0018] According to embodiments of the present in-
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vention, the first main segment of the first heat exchanger
core further includes: a first fin connected with the first
heat exchange tubes, the first fin including a first sub-fin
located in the first wind resistance region, and a second
sub-fin located in the second wind resistance region and
being different from the first sub-fin.

[0019] According to embodiments of the present in-
vention, the first sub-fin and the second sub-fin of the first
fin are wavy fins, and a peak-to-peak distance of the first
sub-fin is greater than or equal to 50% of a peak-to-peak
distance of the second sub-fin and less than or equal to
90% of the peak-to-peak distance of the second sub-fin.
[0020] According to embodiments of the present in-
vention, the second sub-fin of the first fin includes a main
body and a plurality of heat exchange tube slots formed in
the main body of the second sub-fin, the plurality of first
heat exchange tubes being inserted into the heat ex-
change tube slots of the second sub-fin, and the first sub-
fin of the first fin is a wavy fin.

[0021] According to embodiments of the present in-
vention, a peak-to-peak distance of the first sub-fin is
greater than or equal to 50% of a spacing between the
second sub-fins, and less than or equal to the spacing
between the second sub-fins.

[0022] According to embodiments of the present in-
vention, the first heat exchanger core includes a plurality
of heat exchanger sub-cores arranged in the second
direction, the first header includes a plurality of sub-
headers, and each of the plurality of sub-headers is
connected and fluidly communicated with the first heat
exchanger tubes of one of the plurality of heat exchanger
sub-cores.

[0023] According to embodiments of the present in-
vention, the first wind resistance region is adjacent to the
second wind resistance region.

[0024] According to embodiments of the present in-
vention, the first main segment of the first heat exchanger
core further includes: a first fin connected with the first
heat exchange tubes, the first fin including a first sub-fin
extending in the first wind resistance region and extend-
ing to a boundary between the firstwind resistance region
and the second wind resistance region or near the bound-
ary, and a second sub-fin extending in the first wind
resistance region and the second wind resistance region.
[0025] According to embodiments of the present in-
vention, the first sub-fin and the second sub-fin of the first
finare wavy fins and have sizes in the firstheat exchanger
core extension direction, and the size of the first sub-fin of
thefirstfinis greater than or equal to 50% of the size of the
second sub-fin of the first fin and less than the size of the
second sub-fin of the first fin; or the first sub-fin and the
second sub-fin of the first fin are wavy fins and have sizes
in the third direction, and the size of the first sub-fin of the
first fin is greater than or equal to 50% of the size of the
second sub-fin of the first fin and less than the size of the
second sub-fin of the first fin.

[0026] According to embodiments of the present in-
vention, a number of the first sub-fins of the first fin is
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greater than or equal to 10% of a number of the second
sub-fins of the first fin and less than or equal to 80% of the
number of second sub-fins of the first fin.

[0027] According to embodiments of the present in-
vention, the first sub-fin and the second sub-fin of the first
fin are wavy fins, the second sub-fin of the firstfinincludes
a first sub-fin segment located in the first wind resistance
region and a second sub-fin segment located in the
second wind resistance region, the first sub-fin segment
has the same size as the first sub-fin of the first fin in the
first heat exchanger core extension direction or in the
third direction, and a peak-to-peak distance of the first
sub-fin segment of the second sub-fin of the first fin is
greater than or equal to 50% of a peak-to-peak distance
of the second sub-fin segment and less than or equal to
90% of the peak-to-peak distance of the second sub-fin
segment.

[0028] According to embodiments of the present in-
vention, a peak-to-peak distance of the first sub-fin seg-
ment of the second sub-fin of the first fin is equal to a
peak-to-peak distance of the first sub-fin of the first fin.
[0029] According to embodiments of the present in-
vention, the first sub-fin and the second sub-fin of the first
fin have different types of fin structures.

[0030] According to embodiments of the present in-
vention, the first fin and the second fin have the same
shape.

[0031] According to embodiments of the present in-

vention, the first main segment of the first heat exchanger
core further includes a drainage insertion sheet provided
between the first fin and the first header.

[0032] According to embodiments of the present in-
vention, the first main segment of the first heat exchanger
core further includes a drainage insertion sheet provided
between the first sub-fin and the second sub-fin of the first
fin.

[0033] According to embodiments of the present in-
vention, the drainage insertion sheet includes a main
body and a plurality of heat exchange tube slots formed
in the main body of the drainage insertion sheet, the
plurality of first heat exchange tubes being inserted into
the heat exchange tube slots of the drainage insertion
sheet.

[0034] According to embodiments of the present in-
vention, the drainage insertion sheet is perpendicular to
an axis of the first heat exchange tube or inclined relative
to the axis of the first heat exchange tube; or the drainage
insertion sheet is perpendicular to the third direction or
inclined relative to the third direction; or the drainage
insertion sheet is inclined relative to an axis of the first
header, or includes a plurality of drainage insertion sheet
segments inclined relative to the axis of the first header
and connected with each other; or the drainage insertion
sheet is inclined relative to the second direction, or in-
cludes a plurality of drainage insertion sheet segments
inclined relative to the second direction and connected
with each other.

[0035] According to embodiments of the present in-
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vention, the second heat exchanger core furtherincludes
an outlet header connected and fluidly communicated
with the second header, the first heat exchanger core
further includes a refrigerant distribution device provided
inthe firstheader, and/or the second heat exchanger core
furtherincludes a refrigerant collection device provided in
the second header.

[0036] According to embodiments of the present in-
vention, the first heat exchanger core and the second
heat exchanger core are formed by bending a flat heat
exchanger, and the first connection segment and the
second connection segment are bent segments.

[0037] According to embodiments of the present in-
vention, a wind resistance of the second wind resistance
region of the first main segment of the first heat exchan-
ger core is smaller than that of the second main segment
of the second heat exchanger core.

[0038] According to embodiments of the present in-
vention, the second wind resistance region has a size in
the first heat exchanger core extension direction, the first
main segment of the first heat exchanger core has a size
in the first heat exchanger core extension direction, and a
ratio of the size of the second wind resistance region to
the size of the first main segment is greater than or equal
t0 20% and less than or equal to 50%; or a ratio of a size of
the second wind resistance region in the third direction to
a size of the first main segment of the first heat exchanger
core in the third direction is greater than or equal to 20%
and less than or equal to 50%.

[0039] Embodiments of the present invention further
provide an air conditioning system including the above-
mentioned heater exchanger.

[0040] According to embodiments of the present in-
vention, the first header and the second header are ar-
ranged horizontally in use.

[0041] According to embodiments of the present in-
vention, in use, the second heat exchanger core is lo-
cated upstream of the first heat exchanger core in a
direction of air flow through the heat exchanger.

[0042] Embodiments of the present invention further
provide a heat exchange system including: an exother-
mic heat exchanger; and an endothermic heat exchan-
ger, wherein at least one of the exothermic heat exchan-
ger and the endothermic heat exchanger is the above-
mentioned heat exchanger.

[0043] With the heat exchanger, the air conditioning
system having the heat exchanger and the heat ex-
change system having the heat exchanger according
to the embodiments of the present invention, the perfor-
mances of the heat exchanger, the air conditioning sys-
tem and the heat exchange system may be improved by
the provision of the wind resistance region with alow wind
resistance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044]

10

15

20

25

30

35

40

45

50

Fig. 1 is a schematic perspective view of a heat
exchanger according to a first embodiment of the
present invention;

Fig. 2 is a schematic perspective view of a heat
exchanger according to a modification of the first
embodiment of the present invention;

Fig. 3 is a schematic perspective view of a fin of the
heat exchanger according to the first embodiment of
the present invention;

Fig. 4 is a schematic perspective view of a heat
exchanger according to a second embodiment of
the present invention;

Fig. 5 is a schematic front view of a first heat ex-
changer core of the heat exchanger according to the
second embodiment of the present invention;

Fig. 6 is a schematic right side view of a portion of the
first heat exchanger core of the heat exchanger
shown in Fig. 5;

Fig. 7 is a schematic perspective view of a drainage
insertion sheet of the first heat exchanger core of the
heat exchanger shown in Fig. 5;

Fig. 8 is a schematic bottom view of the drainage
insertion sheet of the first heat exchanger core of the
heat exchanger shown in Fig. 7;

Fig.9is aschematic perspective view of the drainage
insertion sheet of the first heat exchanger core of the
heat exchanger shown in Fig. 7;

Fig. 10 is a schematic front view of the first heat
exchanger core of the heat exchanger according to
the second embodiment of the present invention;
Fig. 11 is a schematic right side view of a portion of
the first heat exchanger core of the heat exchanger
shown in Fig. 10;

Fig. 12 is a schematic front view of the first heat
exchanger core of the heat exchanger according to
the second embodiment of the present invention;
Fig. 13 is a schematic front view of the first heat
exchanger core of the heat exchanger according to
the second embodiment of the present invention;
Fig. 14 is a schematic perspective view of a heat
exchanger according to a third embodiment of the
present invention;

Fig. 15 is a schematic perspective view of a heat
exchanger according to a fourth embodiment of the
present invention;

Fig. 16 is a schematic front view of a first heat
exchanger core of the heat exchanger shown in
Fig. 15;

Fig. 17 is a schematic perspective view of a heat
exchanger according to a fifth embodiment of the
present invention;

Fig. 18 is a schematic perspective view of a heat
exchanger according to a sixth embodiment of the
present invention;

Fig. 19 is a schematic front view of a first heat
exchanger core of the heat exchanger shown in
Fig. 18;

Fig. 20 is a schematic perspective view of a heat
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exchanger according to a seventh embodiment of
the present invention;

Fig. 21 is a schematic front view of a first heat
exchanger core of the heat exchanger shown in
Fig. 20;

Fig. 22 is a schematic perspective view of a heat
exchanger according to an eighth embodiment of the
present invention;

Fig. 23 is a schematic enlarged perspective view of a
second sub-fin of a first heat exchanger core of the
heat exchanger shown in Fig. 22;

Fig. 24 is a schematic enlarged top view of the
second sub-fin of the first heat exchanger core of
the heat exchanger shown in Fig. 22;

Fig. 25 is a schematic perspective view of a heat
exchanger according to a ninth embodiment of the
present invention;

Fig. 26 is a schematic perspective view of a heat
exchanger according to a tenth embodiment of the
present invention;

Fig. 27 is a schematic front view of a first heat
exchanger core of the heat exchanger shown in
Fig. 26;

Fig. 28 is a schematic front view of the first heat
exchanger core of the heat exchanger according to
the tenth embodiment of the present invention;

Fig. 29 is a schematic front view of the first heat
exchanger core of the heat exchanger according to
the tenth embodiment of the present invention;

Fig. 30 is a schematic front view of the first heat
exchanger core of the heat exchanger according to
the tenth embodiment of the present invention;

Fig. 31 is a schematic front view of the first heat
exchanger core of the heat exchanger according to
the tenth embodiment of the present invention;

Fig. 32 is a schematic front view of the first heat
exchanger core of the heat exchanger according to
the tenth embodiment of the present invention;

Fig. 33 is a schematic perspective view of a heat
exchanger according to an eleventh embodiment of
the present invention;

Fig. 34 is a schematic front view of a portion of a first
heat exchanger core of the heat exchanger accord-
ing to the eleventh embodiment of the present in-
vention;

Fig. 35 is a schematic front view of a portion of the
first heat exchanger core of the heat exchanger
according to the eleventh embodiment of the present
invention;

Fig. 36 is a schematic front view of a portion of the
first heat exchanger core of the heat exchanger
according to the eleventh embodiment of the present
invention; and

Fig. 37 is a schematic front view of a portion of the
first heat exchanger core of the heat exchanger
according to the eleventh embodiment of the present
invention.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0045] The presentinventionis further explained below
by means of specificembodiments in conjunction with the
drawings.

[0046] Specific embodiments according to the present
invention are described below.

First embodiment

[0047] Fig. 1is a schematic perspective view of a heat
exchanger 100 according to a first embodiment of the
present invention; Fig. 2 is a schematic perspective view
ofaheatexchanger 100 according to a modification of the
first embodiment of the present invention; and Fig. 3is a
schematic perspective view of a fin 12, 22 of the heat
exchanger 100 according to the first embodiment of the
present invention.

[0048] Referring to Fig. 1, the heat exchanger 100
according to the embodiment of the present invention
includes: a first heat exchanger core 1 and a second heat
exchanger core 2 arranged side by side in a first direction
D1. The first heat exchanger core 1 includes: a first main
segment 10 including a plurality of first heat exchange
tubes 11 arranged in a second direction D2 perpendicular
to the first direction D1; a first connection segment 19
connected with the first main segment 10; and a first
header 13 connected and fluidly communicated with
the plurality of first heat exchange tubes 11 on a side
of the first main segment 10 of the first heat exchanger
core 1 opposite to the first connection segment 19. The
second heat exchanger core 2 includes: a second main
segment 20 including a plurality of second heat exchange
tubes 21 arranged in the second direction D2; a second
connection segment 29 connected with the second main
segment 20; and a second header 23 connected and
fluidly communicated with the plurality of second heat
exchange tubes 21 on a side of the second main segment
20 of the second heat exchanger core 2 opposite to the
second connection segment 29. The plurality of first heat
exchange tubes 11 of the first main segment 10 of the first
heat exchanger core 1 and the plurality of second heat
exchange tubes 21 of the second main segment 20 of the
second heat exchanger core 2 are connected and fluidly
communicated with each other by the first connection
segment 19 of the first heat exchanger core 1 and the
second connection segment 29 of the second heat ex-
changer core 2. The first main segment 10 of the first heat
exchanger core 1 includes a first wind resistance region
17 and a second wind resistance region 18 arranged in a
third direction D3 perpendicular to the first direction D1
and the second direction D2, or in a first heat exchanger
core extension direction C1 perpendicular to the second
direction D2 and parallel to a first plane in which the first
main segment 10 of the first heat exchanger core 1 is
located, the second wind resistance region 18 being
adjacent to the first header 13, and a wind resistance
of the second wind resistance region 18 being smaller
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than that of the first wind resistance region 17. In addition,
the wind resistance of the second wind resistance region
18 of the first main segment 10 of the first heat exchanger
core 1 may be smaller than that of the second main
segment 20 of the second heat exchanger core 2. It
should be noted that the "wind resistance" is a wind
resistance ata constantwind speed. The wind resistance
of the first wind resistance region 17 of the first main
segment 10 of the first heat exchanger core 1 may be
equal to that of the second main segment 20 of the
second heat exchanger core 2. An angle o, between
the first main segment 10 of the first heat exchanger core
1 and the second main segment 20 of the second heat
exchanger core 2 may be greater than or equal to 0
degree and less than or equal to 45 degrees. Of course,
the angle o, between the first main segment 10 of the first
heat exchanger core 1 and the second main segment 20
of the second heat exchanger core 2 may also be greater
than 45 degrees. Inthe embodiment shown in the figures,
only the case that the angle is equal to O degree is
illustrated.

[0049] Inthe embodiment of the present invention, the
first heat exchanger core 1 and the second heat exchan-
ger core 2 may be formed by bending a flat heat exchan-
ger, and the first connection segment 19 and the second
connection segment 29 are bent segments. As an alter-
native, the plurality of first heat exchange tubes 11 of the
first heat exchanger core 1 and the plurality of second
heat exchange tubes 21 of the second heat exchanger
core 2 may be connected with each other by a plurality of
connection tubes, respectively, the connection tubes
composing the first connection segment 19 and the sec-
ond connection segment 29. In addition, the plurality of
first heat exchange tubes 11 of the first heat exchanger
core 1 and the plurality of second heat exchange tubes 21
of the second heat exchanger core 2 may also be con-
nected with each other in other manners.

[0050] Referring to Fig. 1, in the embodiment of the
present invention, for the first wind resistance region 17,
the first wind resistance region 17 has a size in the first
heat exchanger core extension direction C 1, the first
main segment 10 of the first heat exchanger core 1 has a
size in the first heat exchanger core extension direction
C1, and a ratio of the size of the first wind resistance
region 17 to the size of the first main segment 10 is
greater than or equal to 20% and less than or equal to
90%; or a ratio of a size of the first wind resistance region
17 in the third direction D3 to a size of the first main
segment 10 of the first heat exchanger core 1 in the third
direction D3 is greater than or equal to 20% and less than
orequal to 90%; or aratio of a length of a portion of the first
heat exchange tube 11 occupied by the first wind resis-
tance region 17 to alength of the first heat exchange tube
11 is greater than or equal to 20% and less than or equal
to 90%. For the second wind resistance region 18, the
second wind resistance region 18 has a size in the first
heat exchanger core extension direction C1, the first
main segment 10 of the first heat exchanger core 1
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has a size in the first heat exchanger core extension
direction C1, and a ratio of the size of the second wind
resistance region 18 to the size of the first main segment
10 is greater than or equal to 20% and less than or equal
to 50%; or a ratio of a size of the second wind resistance
region 18 in the third direction D3 to a size of the firstmain
segment 10 of the first heat exchanger core 1 in the third
direction D3 is greater than or equal to 20% and less than
or equal to 50%.

[0051] Referring to Fig. 1, in the embodiment of the
present invention, the first heat exchanger core 1 has a
first orthographic projection on a second plane in which
the second main segment 20 of the second heat exchan-
ger core 2 is located, the second heat exchanger core 2
has a second orthographic projection on the second
plane in which the second main segment 20 of the second
heat exchanger core 2 is located, and a ratio of an over-
lapping area between the first orthographic projection of
the first heat exchanger core 1 and the second ortho-
graphic projection of the second heat exchanger core 2 to
an area of the second orthographic projection of the
second heat exchanger core 2 is greater than or equal
to 50% and less than or equal to 100%.

[0052] Referring to Fig. 1, in the embodiment of the
present invention, the first heat exchanger core 1 has a
size in the first heat exchanger core extension direction
C1, the second heat exchanger core 2 has a size in a
second heat exchanger core extension direction C2 per-
pendicular to the second direction D2 and parallel to the
second plane in which the second main segment 20 of the
second heat exchanger core 2 is located, and a ratio of
the size of the first heat exchanger core 1 to the size of the
second heat exchanger core 2 is greater than or equal to
30% and less than or equal to 100%, for example, being
greater than or equal to 60% and less than or equal to
100%. As an alternative, a ratio of a size of the first heat
exchanger core 1 in the third direction D3 to a size of the
second heat exchanger core 2 in the third direction D3 is
greater than or equal to 30% and less than or equal to
100%, for example, being greater than or equal to 60%
and less than or equal to 100%.

[0053] In the embodiment shown in the figures, the
third direction D3 is parallel to the first heat exchanger
core extension direction C1 and the second heat exchan-
ger core extension direction C2. In the case that the angle
o between the first main segment 10 of the first heat
exchanger core 1 and the second main segment 20 of the
second heat exchanger core 2 is greater than 0 degree,
for example, the third direction D3 may be parallel to the
first plane in which the first main segment 10 of the first
heat exchanger core 1 is located or to the second planein
which the second main segment 20 of the second heat
exchanger core 2 is located, the first plane and the
second plane is symmetrical with respect to a plane in
which the third direction D3 is located, or the first plane
and the second plane is inclined relative to the third
direction D3, therefore, the third direction D3 is parallel
to the first heat exchanger core extension direction C1 or
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the second heat exchanger core extension direction C2,
or the third direction D3 is inclined relative to the first heat
exchanger core extension direction C1 and the second
heat exchanger core extension direction C2.

[0054] Referring to Fig. 1, in the embodiment of the
present invention, the first main segment 10 of the first
heat exchanger core 1 further includes: a first fin 12
connected with the first heat exchange tubes 11 and
provided in the first wind resistance region 17. There is
no fin in the second wind resistance region 18 of the first
main segment 10 of the first heat exchanger core 1. The
second main segment 20 of the second heat exchanger
core 2 further includes: a second fin 22 connected with
the second heat exchange tubes 21. The second wind
resistance region 18 of the first main segment 10 of the
first heat exchanger core 1 has a size in the first heat
exchanger core extension direction C1, the second main
segment 20 of the second heat exchanger core 2 has a
size in the second heat exchanger core extension direc-
tion C2, and a ratio of the size of the second wind
resistance region 18 to the size of the second main
segment 20 of the second heat exchanger core 2 is
greater than or equal to 10% and less than or equal to
70%; or the second resistance region 18 of the first main
segment 10 of the first heat exchanger core 1 has asizein
the third direction D3, the second main segment 20 of the
second heat exchanger core 2 has a size in the third
direction D3, and a ratio of the size of the second resis-
tance area 18 to the size of the second main segment 20
of the second heat exchanger core 2 is greater than or
equal to 10% and less than or equal to 70%.

[0055] Referring to Fig. 1, in the embodiment of the
present invention, the first main segment 10 of the first
heat exchanger core 1 further includes: a first fin 12
connected with the first heat exchange tubes 11 and
provided in the first wind resistance region 17. There is
no fin in the second wind resistance region 18 of the first
main segment 10 of the first heat exchanger core 1. The
second main segment 20 of the second heat exchanger
core 2 further includes: a wavy second fin 22 connected
with the second heat exchange tubes 21 and alternately
arranged with the second heat exchange tubes 21. The
second wind resistance region 18 of the first main seg-
ment 10 of the first heat exchanger core 1 has asize inthe
first heat exchanger core extension direction C1, the
second fin 22 has a size in the second heat exchanger
core extension direction C2, and a ratio of the size of the
second wind resistance region 18 to the size of the
second fin 22 is greater than or equal to 10% and less
than or equal to 70%; or the second wind resistance
region 18 of the first main segment 10 of the first heat
exchanger core 1 has a size in the third direction D3, the
fin 22 has a size in the third direction D3, and a ratio of the
size of the second wind resistance region 18 to the size of
the second fin 22 is greater than or equal to 10% and less
than or equal to 70%.

[0056] As shown in Fig. 1, in the embodiment of the
present invention, the first fin 12 and the second fin 22
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have the same shape.

[0057] Thedifference between the heatexchanger 100
of the modification shown in Fig. 2 and the heat exchan-
ger 100 of the embodiment shownin Fig. 1 is thatan outlet
header is provided. Referring to Fig. 2, in the embodiment
of the presentinvention, the second heat exchanger core
2 further includes an outlet header 24 connected and
fluidly communicated with the second header 23. The
outlet header 24 and the second header 23 may be
substantially parallel.

[0058] The specific examples shown in Figs. 1to 3 are
described below.

[0059] The heat exchanger 100 includes: the first heat
exchanger core 1 and the second heat exchanger core 2.
The first heat exchanger core 1 includes: the first main
segment 10 and the first header 13. The first main seg-
ment 10 includes the plurality of first heat exchange tubes
11 and the plurality of first fins 12. The first heat exchange
tubes 11 are arranged at intervals in an axial direction of
the first header 13, while the first fins 12 are arranged at
intervals between the first heat exchange tubes 11 con-
nected with the first header 13. The second heat exchan-
ger core 2 includes: the second main segment 20 and the
second header 23. The second main segment 20 in-
cludes: the plurality of second heat exchange tubes 21
and the plurality of second fins 22. The second heat
exchange tubes 21 are arranged at intervals in an axial
direction of the second header 23, while the second fins
22 are arranged at intervals between the second heat
exchange tubes 21 connected with the second header
23. The heat exchange tube may be a flat tube.

[0060] The first heat exchanger core 1 and the second
heat exchanger core 2 form a passage through which
refrigerant flows. For example, the first heat exchange
tubes 11 of the first heat exchanger core 1 and the second
heat exchange tubes 21 of the second heat exchanger
core 2 are connected with each other to form flow pas-
sages, respectively. The first heat exchange tubes 11 of
the first heat exchanger core 1 and the second heat
exchange tubes 21 of the second heat exchanger core
2 may also be connected with each other by adapters to
form the flow passages, respectively, or the first heat
exchange tubes 11 of the first heat exchanger core 1
and the second heat exchange tubes 21 of the second
heat exchanger core 2 may be connected with each other
by an adapter, instead of being connected in one-to-one
correspondence. The first heat exchanger core 1 and the
second heat exchanger core 2 are arranged in a front-to-
back arrangement in a thickness direction of the heat
exchanger 100. The first heat exchanger core 1 may be
on a leeward side, and a certain angle o, may also be
formed between the first main segment 10 of the first heat
exchanger core 1 and the second main segment 20 of the
second heat exchanger core 2.

[0061] Alength of the first heat exchange tube 11 of the
firstheatexchanger core 1is TL, a peak-to-peak distance
ofthefirstfin 12is FP1, awidth of the firstfin 12is FW, and
alength of the firstfin 12is FL. A length of the second heat
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exchange tube 21 of the second heat exchanger core 2 is
tl, a peak-to-peak distance of the second fin 22 is fp, a
width of the second fin 22 is fw, and a length of the second
fin 22 is fl.

[0062] Inthe specific examples shown in Figs. 110 3, a
heat exchange amount of the first heat exchanger core 1
on an air side is adjusted by reducing a heat exchange
area of the first heat exchanger core 1, ultimately achiev-
ing a reduction in an amount of condensation water of the
heat exchanger 100.

[0063] Characteristics of the heatexchanger 100inthe
first embodiment are as follows:

aheightH ofthe firstheat exchanger core 1 =aheight
h of the second heat exchanger core 2;

0° <, the angle o, between the first heat exchanger
core 1 and the second heat exchanger core 2<45°;
when an outer diameter of the first header 13 is equal
to an outer diameter of the second header 23, the
length TL of the first heat exchange tube 11 is equal
to the length tl of the second heat exchange tube 21;
astructure of the first fin 12 is the same as a structure
of the second fin 22;

30% * the length fl of the second fin 22 <, the length
FL of the firstfin 12 <90% * the length fl of the second
fin 22.

[0064] Referring to Fig. 2, the second heat exchanger
core 2 furtherincludes an outletheader 24 connected and
fluidly communicated with the second header 23. The
second header 23 and the outlet header 24 are con-
nected and fluidly communicated with each other by a
connection tube 3. The second heat exchanger core 2
may also include other headers provided between the
second header 23 and the outlet header 24, and con-
nected and fluidly communicated with the second header
23 and the outlet header 24.

Second embodiment

[0065] Fig. 4 is a schematic perspective view of a heat
exchanger 100 according to a second embodiment of the
presentinvention; Fig. 5is a schematic front view of a first
heat exchanger core 1 of the heat exchanger 100 accord-
ing to the second embodiment of the present invention;
Fig. 6 is a schematic right view of a portion of the first heat
exchanger core 1 of the heat exchanger 100 shown in
Fig. 5; Fig. 7 is a schematic perspective view of a drai-
nage insertion sheet 16 of the first heat exchanger core 1
of the heat exchanger 100 shown in Fig. 5; Fig. 8 is a
schematic bottom view of the drainage insertion sheet 16
of the first heat exchanger core 1 of the heat exchanger
100 shown in Fig. 7; Fig. 9 is a schematic perspective
view of the drainage insertion sheet 16 of the first heat
exchanger core 1 of the heat exchanger 100 shown in
Fig. 7; Fig. 10 is a schematic front view of the first heat
exchanger core 1 of the heat exchanger 100 according to
the second embodiment of the present invention; Fig. 11
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is a schematic right view of a portion of the first heat
exchanger core 1 of the heat exchanger 100 shown in
Fig. 10; Fig. 12 is a schematic front view of the first heat
exchanger core 1 of the heat exchanger 100 according to
the second embodiment of the present invention; and
Fig. 13 is a schematic front view of the first heat exchan-
ger core 1 of the heat exchanger 100 according to the
second embodiment of the present invention.

[0066] The heat exchanger 100 of the second embodi-
ment shown in Figs. 4 to 13 is obtained by adding a
drainage structure (e.g. a drainage insertion sheet 16)
based on the heatexchanger 100 of the firstembodiment.
[0067] Referring to Figs. 4 to 13, in the embodiment of
the presentinvention, the first main segment 10 of the first
heat exchanger core 1 further includes the drainage
insertion sheet 16 provided between the first fin 12 and
the first header 13 or below the first fin 12.

[0068] Referring to Figs. 7 to 9, in the embodiment of
the present invention, the drainage insertion sheet 16
may have a comb shape. The drainage insertion sheet 16
includes a main body 160 and a plurality of heat ex-
change tube slots 161 formed in the main body 160 of
the drainage insertion sheet 16, the plurality of first heat
exchange tubes 11 being inserted into the plurality of heat
exchange tube slots 161 of the drainage insertion sheet
16. The drainage insertion sheet 16 may also include a
water baffle 162.

[0069] Referring to Figs. 4 to 13, in the embodiment of
the present invention, the drainage insertion sheet 16
(e.g., a length direction and/or a width direction of the
drainage insertion sheet 16) is perpendicular to an axis of
the first heat exchange tube 11 or inclined relative to the
axis of the first heat exchange tube 11; or the drainage
insertion sheet 16 (such as the length direction and/or the
width direction of the drainage insertion sheet 16) may be
perpendicular to the third direction D3 or inclined relative
to the third direction D3. For example, the drainage
insertion sheet 16 (such as the length direction of the
drainage insertion sheet 16) is inclined relative to the axis
of the first header 13, or the drainage insertion sheet 16
includes a plurality of drainage insertion sheet segments
16S that (such as the length direction) are inclined re-
lative to the axis of the first header 13 and connected with
each other; or the drainage insertion sheet 16 (such as
the length direction of the drainage insertion sheet 16) is
inclined relative to the second direction D2, or includes a
plurality of drainage insertion sheet segments 16S that
(such as the length direction) are inclined relative to the
second direction D2 and connected with each other.
[0070] The specific example shown in Figs.4to 13 are
described below.

[0071] Characteristics of the heat exchanger 100
shown in Figs. 4 to 13 are as follows:

the height H of the first heat exchanger core 1 = the
height h of the second heat exchanger core 2;

when the outer diameter of the first header 13 is
equal to the outer diameter of the second header
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23, the length TL of the first heat exchange tube 11 is
equal to the length tl of the second heat exchange
tube 21;

the structure of the first fin 12 is the same as the
structure of the second fin 22; and

30% * the length fl of the second fin 22 <, the length
FL of the firstfin 12 <90% * the length fl of the second
fin 22.

[0072] Inthe heat exchanger shown in the figures, the
drainage insertion sheet 16 with water collection function
and drainage function is added below the first fin 12.
[0073] The heat exchanger 100 may include a refrig-
erant distribution device. As shown in Figs. 7 to 9, the
drainage insertion sheet 16 includes: the main body 160;
the plurality of heat exchange tube slots 161 arranged in
parallel and formed in the main body 160 of the drainage
insertion sheet 16; and the water baffle 162 extending
from an edge of the main body 160 in a width direction to
one side (e.g., an upper side in use) of the main body 160
in a thickness direction. The water baffle 162 may be
formed by bending, with a certain angle (e.g., an angle of
60 to 135 degrees, an angle of 90 to 120 degrees, etc.)
being formed between the water baffle 162 and the main
body 160, and the water baffle 162 and the main body 160
form a water collection space and a drainage path.
[0074] Certain angle may be formed between the drai-
nage insertion sheet 16 and the first heat exchange tubes
11, facilitating the rapid flow of the condensation water to
the water collection space, as shown in Figs. 10 and 11.
[0075] Certain angle may be formed between the drai-
nage insertion sheet 16 and the first header 13, facilitat-
ing the rapid flow of the condensation water through the
drainage path to one or two sides of the first heat ex-
changer core 1, as shown in Figs. 12 and 13.

[0076] For the heat exchanger 100 of the present
embodiment, the first heat exchanger core 1 may further
include the refrigerant distribution device provided in the
firstheader 13. Therefore, the refrigerant may be reason-
ably and evenly distributed to the plurality of first heat
exchange tubes 11, and the second heat exchanger core
2 may also include a refrigerant collection device pro-
vided in the second header 23. Therefore, pressure dis-
tribution of the refrigerant may be reasonably adjusted to
achieve a more effective heat exchange effect. In addi-
tion, the second header 23 may include a plurality of sub-
headers.

Third embodiment

[0077] Fig. 14isaschematic perspective view of a heat
exchanger according to a third embodiment of the pre-
sentinvention. The heat exchanger 100 shown in Fig. 14
is obtained by adjusting the height of the first heat ex-
changer core 1 based on the heat exchanger 100 of the
first embodiment.

[0078] Characteristics of the heatexchanger 100in the
third embodiment are as follows:
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30% *the heighth of the second heat exchanger core
2 <, the height H of the first heat exchanger core 1 <
90% * the height h of the second heat exchanger core
2

when the outer diameter of the first header 13 is
equal to the outer diameter of the second header
23, 30% * the length tl of the second heat exchange
tube 21 <, the length TL of the first heat exchange
tube 11 < 90% * the length tl of the second heat
exchange tube 21;

the structure of the first fin 12 is the same as the
structure of the second fin 22; and

20% * the length fl of the second fin 22 <, the length
FL of the first fin 1 <80% * the length fl of the second
fin 22.

[0079] Similarly, like the second embodiment, the heat
exchanger 100 of the third embodiment may further in-
clude the drainage insertion sheet 16 with drainage func-
tion.

Fourth embodiment

[0080] Fig.15isaschematic perspective view of a heat
exchanger 100 according to a fourth embodiment of the
presentinvention; and Fig. 16 is a schematic front view of
a first heat exchanger core 1 of the heat exchanger 100
shown in Fig. 15.

[0081] Thedifference betweenthe heatexchanger 100
according to the fourth embodiment of the present inven-
tion and the heat exchanger 100 according to the first
embodiment of the present invention is that the second
wind resistance region 18 is provided with a fin, a sub-fin,
a portion of the fin, or a portion of the sub-fin.

[0082] ReferringtoFigs. 15to 16, in the embodiment of
the presentinvention, the first main segment 10 of the first
heat exchanger core 1 further includes a first fin 12
connected with the first heat exchange tubes 11. The
first fin 12 includes a first sub-fin 121 located in the first
wind resistance region 17, and a second sub-fin 122
located in the second wind resistance region 18 and
being different from the first sub-fin 121. The first sub-
fin 121 and the second sub-fin 122 of the first fin 12 may
have the same type of fin structure or different types of fin
structures. In the present embodiment, the first sub-fin
121 and the second sub-fin 122 of the first fin 12 have the
same type of fin structure.

[0083] Forexample, referring to Figs. 15 to 16, the first
sub-fin 121 and the second sub-fin 122 of the first fin 12
are wavy fins, and a peak-to-peak distance of the first
sub-fin 121 is greater than or equal to 50% of a peak-to-
peak distance of the second sub-fin 122, and less than or
equal to 90% of the peak-to-peak distance of the second
sub-fin 122. The first sub-fin 121 and the second sub-fin
122 of the first fin 12 may be an integrated fin or individual
fins.

[0084] The specific example shown in Figs. 15t0 16 is
described below.
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[0085] The heatexchanger 100 showninFigs. 15to 16
includes: the first heat exchanger core 1 and the second
heat exchanger core 2. The first heat exchanger core 1
includes: the first main segment 10 and the first header
13. The firstmain segment 10 includes the plurality of first
heat exchange tubes 11 and the plurality of first fins 12.
The first fin 12 includes the first sub-fin 121 and the
second sub-fin 122, which may be individual fins or
different portions of the same fin. The first fin 12 may
be formed by joining the individual first sub-fin 121 and
second sub-fin 122 together. The first heat exchange
tubes 11 are arranged at intervals in the axial direction
ofthe firstheader 13, while the first fins 12 are arranged at
intervals between the first heat exchange tubes 11 con-
nected with the first header 13. The second heat exchan-
ger core 2 includes the second main segment 20 and the
second header 23. The second main segment 20 in-
cludes the plurality of second heat exchange tubes 21
and the plurality of second fins 22. The second heat
exchange tubes 21 are arranged at intervals in the axial
direction of the second header 23, while the second fins
22 are arranged at intervals between the second heat
exchange tubes 21 connected with the second header
23. The heat exchange tube may be a flat tube.

[0086] The first heat exchanger core 1 and the second
heat exchanger core 2 form the passage through which
the refrigerant flows. For example, the first heat ex-
change tubes 11 of the first heat exchanger core 1 and
the second heat exchange tubes 21 of the second heat
exchanger core 2 are connected with each other to form
flow passages, respectively. The first heat exchange
tubes 11 of the first heat exchanger core 1 and the second
heat exchange tubes 21 of the second heat exchanger
core 2 may also be connected with each other by adap-
ters to form the flow passages, respectively, or the first
heat exchange tubes 11 of the first heat exchanger core 1
and the second heat exchange tubes 21 of the second
heat exchanger core 2 may be connected with each other
by an adapter, instead of being connected in one-to-one
correspondence. The first heat exchanger core 1 and the
second heat exchanger core 2 are arranged in a front-to-
back arrangement in the thickness direction of the heat
exchanger 100. The first heat exchanger core 1 may be
on the leeward side, the first main segment 10 of the first
heat exchanger core 1 and the second main segment 20
of the second heat exchanger core 2 may be arranged in
parallel, and a certain angle may also be formed between
the first main segment 10 of the first heat exchanger core
1 and the second main segment 20 of the second heat
exchanger core 2.

[0087] Alength ofthe first heat exchange tube 11 of the
firstheatexchanger core 1is TL, a peak-to-peak distance
of the first sub-fin 121 is FP1, a length of the first sub-fin
121is FL1, a peak-to-peak distance of the second sub-fin
122 is FP2, a length of the second sub-fin 122 is FL2; a
length of the second heat exchange tube 21 of the second
heatexchanger core 2is tl, a peak-to-peak distance of the
second fin 22 is fp, and a length of the second fin 22 is fl.
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[0088] In the fourth embodiment, the heat exchange
amount of the first heat exchanger core 1 on the air side is
adjusted by reducing a heat exchange intensity, i.e., a
density of the fins, of the first heat exchanger core 1,
ultimately achieving the reduction in the amount of con-
densation water of the heat exchanger 100.

[0089] Characteristics of the heat exchanger 100in the
fourth embodiment are as follows:

the height H of the first heat exchanger core 1 = the
height h of the second heat exchanger core 2;
when the outer diameter of the first header 13 is
equal to the outer diameter of the second header
23, the length TL of the first heat exchange tube 11 =
the length tl of the second heat exchange tube 21;
the structure of the first fin 12 is the same as the
structure of the second fin 22;

30% * the length fl of the second fin 22 <, the length
FL1 of the first sub-fin 121 <90% * the length fl of the
second fin 22;

50% * the length fl of the second fin 22 <, the length
FL1 of the first sub-fin 121 + the length FL2 of the
second sub-fin 122 <, the length fl of the second fin
22; and

50% * the peak-to-peak distance FP2 of the second
sub-fin 122 < the peak-to-peak distance FP1 of the
first sub-fin 121 <, 90% * the peak-to-peak distance
FP2 of the second sub-fin 122.

Fifth embodiment

[0090] Fig. 17 is a schematic perspective view of a heat
exchanger according to a fifth embodiment of the present
invention.

[0091] The heat exchanger 100 shown in Fig. 17 is
obtained by adjusting the height of the first heat exchan-
ger core 1 based on the heat exchanger 100 of the fourth
embodiment.

[0092] Characteristics of the heat exchanger 100in the
fifth embodiment are as follows:

30% *the height h of the second heat exchanger core
2 <, the height H of the first heat exchanger core 1 <
90% *the heighth of the second heat exchanger core
2

when the outer diameter of the first header 13 is
equal to the outer diameter of the second header
23, 30% * the length tl of the second heat exchange
tube 21 <, the length TL of the first heat exchange
tube 11 < 90% * the length tl of the second heat
exchange tube 21;

the structure of the first fin 12 is the same as the
structure of the second fin 22;

20% * the length fl of the second fin 22 <, the length
FL1 of the first sub-fin 121 <80% * the length fl of the
second fin 22;

40% * the length fl of the second fin 22 <, the length
FL1 of the first sub-fin 121 + the length FL2 of the
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second sub-fin 122 <90% * the length fl of the second
fin 22; and

50% * the peak-to-peak distance FP2 of the second
sub-fin 122 <, the peak-to-peak distance FP1 of the
first sub-fin 121 < 90% * the peak-to-peak distance
FP2 of the second sub-fin 122.

[0093] Similarly, like the second embodiment, the heat
exchanger 100 of the fifth embodiment may also include
the drainage insertion sheet 16 with drainage function.

Sixth embodiment

[0094] Fig. 18isaschematic perspective view of a heat
exchanger 100 according to a sixth embodiment of the
presentinvention; and Fig. 19 is a schematic front view of
a first heat exchanger core 1 of the heat exchanger 100
shown in Fig. 18.

[0095] The difference betweenthe heatexchanger 100
according to the sixth embodiment of the present inven-
tion and the heat exchanger 100 according to the first
embodiment of the present invention is that a portion of
the second wind resistance region 18 is provided with a
fin, a sub-fin, a portion of the fin, or a portion of the sub-fin.
[0096] ReferringtoFigs.18to 19, inthe embodiment of
the present invention, the first wind resistance region 17
is adjacent to the second wind resistance region 18. The
first main segment 10 of the first heat exchanger core 1
further includes: the first fin 12 connected with the first
heat exchange tubes 11. The first fin 12 includes the first
sub-fin 121 extending in the first wind resistance region
17 and extending to a boundary between the first wind
resistance region 17 and the second wind resistance
region 18 or near the boundary, and the second sub-fin
122 extending in the first wind resistance region 17 and
the second wind resistance region 18. The first sub-fin
121 only extends in the first wind resistance region 17.
The second sub-fin 122 extends in the first wind resis-
tance region 17 and extends in the second wind resis-
tance region 18. According to the embodiment of the
present invention, a number of the first sub-fins 121 of
the first fin 12 may be greater than or equal to 10% of a
number of the second sub-fins 122 of the first fin 12 and
less than or equal to 80% of the number of the second
sub-fins 122 of the first fin 12.

[0097] ReferringtoFigs.18to 19, inthe embodiment of
the presentinvention, the first sub-fin 121 and the second
sub-fin 122 of the first fin 12 are wavy fins. The first sub-fin
121 of the first fin 12 has a size in the first heat exchanger
core extension direction C1, the second sub-fin 122 of the
first fin 12 has a size in the first heat exchanger core
extension direction C1, and the size of the first sub-fin 121
of the first fin 12 is greater than or equal to 50% of the size
of the second sub-fin 122 of the first fin 12 and less than
the size of the second sub-fin 122 of the firstfin 12. As an
alternative, the first sub-fin 121 of the first fin 12 has a size
in the third direction D3, the second sub-fin 122 of the first
fin 12 has a size in the third direction D3, and the size of
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the first sub-fin 121 of the first fin 12 is greater than or
equal to 50% of the size of the second sub-fin 122 of the
firstfin 12 and less than the size of the second sub-fin 122
of the first fin 12. Referring to Figs. 18 to 19, in the
embodiment of the present invention, the first sub-fin
121 and the second sub-fin 122 of the first fin 12 are
wavy fins, the first sub-fin 121 and the second sub-fin 122
of the first fin 12 may have the same peak-to-peak dis-
tance, and the second sub-fin 122 of the first fin 12
includes: a first sub-fin segment 1221 located in the first
wind resistance region 17 and a second sub-fin segment
1222 located in the second wind resistance region 18.
[0098] The specific example shown in Figs. 18 to 19 is
described below.

[0099] The heatexchanger 100 showninFigs. 18to 19
includes: the first heat exchanger core 1 and the second
heat exchanger core 2. The first heat exchanger core 1
includes: the first main segment 10 and the first header
13. Thefirstmain segment 10 includes the plurality of first
heat exchange tubes 11 and the plurality of first fins 12.
The first fin 12 includes the first sub-fin 121 and the
second sub-fin 122, the second sub-fin 122 including
the first sub-fin segment 1221 and the second sub-fin
segment 1222. The first sub-fin segment 1221 and the
second sub-fin segment 1222 may be individual fins or
different portions of the same fin. For example, the sec-
ond sub-fin 122 is formed by joining the first sub-fin
segment 1221 and the second sub-fin segment 1222
as individual fins together. The first heat exchange tubes
11 are arranged at intervals in the axial direction of the
first header 13, while the first fins 12 are arranged at
intervals between the first heat exchange tubes 11 con-
nected with the first header 13. The second heat exchan-
ger core 2 includes: the second main segment 20 and the
second header 23. The second main segment 20 in-
cludes: the plurality of second heat exchange tubes 21
and the plurality of second fins 22. The second heat
exchange tubes 21 are arranged at intervals in the axial
direction of the second header 23, while the second fins
22 are arranged at intervals between the second heat
exchange tubes 21 connected with the second header
23.

[0100] The first heat exchanger core 1 and the second
heat exchanger core 2 form the passage through which
the refrigerant flows. For example, the first heat ex-
change tubes 11 of the first heat exchanger core 1 and
the second heat exchange tubes 21 of the second heat
exchanger core 2 are connected with each other to form
flow passages, respectively. The first heat exchange
tubes 11 of the first heat exchanger core 1 and the second
heat exchange tubes 21 of the second heat exchanger
core 2 may also be connected with each other by adap-
ters to form the flow passages, respectively, or the first
heat exchange tubes 11 of the first heat exchanger core 1
and the second heat exchange tubes 21 of the second
heat exchanger core 2 may be connected with each other
by an adapter, instead of being connected in one-to-one
correspondence. The first heat exchanger core 1 and the



23

second heat exchanger core 2 are arranged in a front-to-
back arrangement in the thickness direction of the heat
exchanger 100. The first heat exchanger core 1 may be
on the leeward side, the first main segment 10 of the first
heat exchanger core 1 and the second main segment 20
of the second heat exchanger core 2 may be arranged in
parallel, and a certain angle may also be formed between
the first main segment 10 of the first heat exchanger core
1 and the second main segment 20 of the second heat
exchanger core 2.

[0101] Alength of the first heat exchange tube 11 of the
firstheatexchanger core 1is TL, a peak-to-peak distance
of the first sub-fin 121 is FP1, a length of the first sub-fin
121 is FL1, a number of the first sub-fins 121 is N1, a
peak-to-peak distance of the first sub-fin segment 1221 is
FP2A, a length of the first sub-fin segment 1221 is FL2A,
anumber ofthe first sub-fin segment 1221is N2A, a peak-
to-peak distance of the second sub-fin segment 1222 is
FP2B, a length of the second sub-fin segment 1222 is
FL2B, a number of the second sub-fin segment 1222 is
N2B, and a length of the second sub-fin 1222 is FL2
(FL2=FL2A+FL2B), a number of the second sub-fins 122
is N2; and a length of the second heat exchange tube 21
of the second heat exchanger core 2 is tl, a peak-to-peak
distance of the second fin 22 is fp, and a length of the
second fin 22 is fl.

[0102] In the sixth embodiment, the heat exchange
amount of the first heat exchanger core 1 on the air side
is adjusted by reducing a heat exchange intensity, i.e. a
density and a number of the fins, of the first heat ex-
changer core 1, ultimately achieving the reduction in the
amount of the condensation water of the heat exchanger
100.

[0103] Characteristics of the heatexchanger 100in the
six embodiment are as follows:

the height H of the first heat exchanger core 1 = the
height h of the second heat exchanger core 2;
when the outer diameter of the first header 13 is
equal to the outer diameter of the second header
23, the length TL of the first heat exchange tube 11 =
the length tl of the second heat exchange tube 21;
the structure of the first fin 12 is the same as the
structure of the second fin 22;

30% * the length fl of the second fin 22 <, the length
FL1 of the first sub-fin 121 <90% * the length fl of the
second fin 22;

50% * the length fl of the second fin 22 <, the length
FL2A of the first sub-fin segment 1221 + the length
FL2B of the second sub-fin segment 1222 < the
length fl of the second fin 22;

50% * the length FL1 of the first sub-fin 121 < the
length FL2A of the first sub-fin segment 1221 < the
length FL1 of the first sub-fin 121;

the peak-to-peak distance FP2A of the first sub-fin
segment 1221 = the peak-to-peak distance FP1 of
the first sub-fin 121;

50% * the peak-to-peak distance FP2B of the second
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sub-fin segment 1222 < the peak-to-peak distance
FP2A of first sub-fin segment 1221 <90% * the peak-
to-peak distance FP2B of the second sub-fin seg-
ment 1222;

the number N1 of the first sub-fins 121 + the number
N2 of the second sub-fins 122 = the number n of the
second fins 22; and

10% * the number n of the second fins 22 < the
number N2 of the second sub-fins 122 < 80% * the
number n of the second fins 22.

Seventh embodiment

[0104] Fig.20is aschematic perspective view of a heat
exchanger according to a seventh embodiment of the
presentinvention; and Fig. 21 is a schematic front view of
a first heat exchanger core of the heat exchanger shown
in Fig. 20.

[0105] Thedifference betweenthe heatexchanger 100
according to the seventh embodiment of the present
invention and the heat exchanger 100 according to the
first embodiment of the present invention is that a portion
ofthe second wind resistance region 18 is provided with a
fin, a sub-fin, a portion of the fin or a portion of the sub-fin,
and the heat exchanger 100 according to the seventh
embodiment of the present invention is obtained by ad-
justing the height of the first heat exchanger core 1 and
the peak-to-peak distance of the second sub-fin 122
based on the heat exchanger 100 of the sixth embodi-
ment.

[0106] ReferringtoFigs.20to21,inthe embodiment of
the presentinvention, the first sub-fin 121 and the second
sub-fin 122 of the first fin 12 are wavy fins, the second
sub-fin 122 of the first fin 12 includes: the first sub-fin
segment 1221 located in the first wind resistance region
17 and the second sub-fin segment 1222 located in the
second wind resistance region 18, and the first sub-fin
segment 1221 and the second sub-fin segment 1222
may be individual fins and connected with each other.
The first sub-fin segment 1221 has the same size as the
first sub-fin 121 of the firstfin 12 in the firstheat exchanger
core extension direction C1 or in the third direction D3,
and the peak-to-peak distance of the first sub-fin seg-
ment 1221 of the second sub-fin 122 of the first fin 12 is
greater than or equal to 50% of the peak-to-peak distance
of the second sub-fin segment 1222 and less than or
equal to 90% of the peak-to-peak distance of the second
sub-fin segment 1222. The peak-to-peak distance of the
first sub-fin segment 1221 of the second sub-fin 122 of
the first fin 12 may be equal to the peak-to-peak distance
of the first sub-fin 121 of the first fin 12.

[0107] For the first sub-fin segment 1221 and the sec-
ond sub-fin segment 1222 of the second sub-fin 122 of
the first fin 12 in Figs. 20 to 21, the first sub-fin segment
1221 may be used as the first sub-fin 121 of the first fin 12
in Figs. 15 to 17, and the second sub-fin segment 1222
may be used as the second sub-fin 122 of the firstfin 12in
Figs. 15 to 17.
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[0108] The specific example shown in Figs. 20 to 21 is
described below.

[0109] The heatexchanger 100 shownin Figs.20to 21
includes: the first heat exchanger core 1 and the second
heat exchanger core 2. The first heat exchanger core 1
includes: the first main segment 10 and the first header
13. The firstmain segment 10 includes the plurality of first
heat exchange tubes 11 and the plurality of first fins 12.
The first fin 12 includes the first sub-fin 121 and the
second sub-fin 122, the second sub-fin 122 including
the first sub-fin segment 1221 and the second sub-fin
segment 1222. The first sub-fin segment 1221 and the
second sub-fin segment 1222 may be individual fins or
different portions of the same fin. For example, the sec-
ond sub-fin 122 is formed by joining the first sub-fin
segment 1221 and the second sub-fin segment 1222
as individual fins together. The first heat exchange tube
11 is arranged at intervals in an axial direction of the first
header 13, while the first fins 12 are arranged at intervals
between the first heat exchange tubes 11 connected with
the first header 13. The second heat exchanger core 2
includes: the second main segment 20 and the second
header 23. The second main segment 20 includes the
plurality of second heat exchange tubes 21 and the
plurality of second fins 22. The second heat exchange
tubes 21 are arranged at intervals in an axial direction of
the second header 23, while the second fins 22 are
arranged at intervals between the second heat exchange
tubes 21 connected with the second header 23.

[0110] The first heat exchanger core 1 and the second
heat exchanger core 2 form the passage through which
the refrigerant flows. For example, the first heat ex-
change tubes 11 of the first heat exchanger core 1 and
the second heat exchange tubes 21 of the second heat
exchanger core 2 are connected with each other to form
the flow passages, respectively. The first heat exchange
tubes 11 of the first heat exchanger core 1 and the second
heat exchange tubes 21 of the second heat exchanger
core 2 may also be connected with each other by adap-
ters to form the flow passages, respectively, or the first
heat exchange tubes 11 of the firstheat exchanger core 1
and the second heat exchange tubes 21 of the second
heat exchanger core 2 may be connected with each other
by an adapter, instead of being connected in one-to-one
correspondence. The first heat exchanger core 1 and the
second heat exchanger core 2 are arranged in a front-to-
back arrangement in the thickness direction of the heat
exchanger 100. The first heat exchanger core 1 may be
on the leeward side, the first main segment 10 of the first
heat exchanger core 1 and the second main segment 20
of the second heat exchanger core 2 may be arranged in
parallel, and a certain angle may also be formed between
the first main segment 10 of the first heat exchanger core
1 and the second main segment 20 of the second heat
exchanger core 2.

[0111] Alength of the first heat exchange tube 11 of the
firstheatexchanger core 1is TL, a peak-to-peak distance
of the first sub-fin 121 is FP1, a length of the first sub-fin
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121 is FL1, a number of the first sub-fins 121 is N1, a
peak-to-peak distance of the first sub-fin segment 1221 is
FP2A, a length of the first sub-fin segment 1221 is FL2A,
a number of the first sub-fin segments 1221 is N2A, a
peak-to-peak distance of the second sub-fin segment
1222 is FP2B, a length of the second sub-fin segment
1222 is FL2B, a number of second sub-fin segments
1222 is N2B, a length of the second sub-fin 122 is FL2
(FL2=FL2A+FL2B), and a number of the second sub-fins
122is N2; and a length of the second heat exchange tube
21 of the second heat exchanger core 2 is tl, a peak-to-
peak distance of the second fin 22is fp, and alength of the
second fin 22 is fl.

[0112] In the seventh embodiment, a heat exchange
amount of the first heat exchanger core 1 on the air side is
adjusted by reducing a heat exchange intensity, i.e. a
density, a number and a length of the fins, of the first heat
exchanger core 1, ultimately achieving the reduction in
the amount of condensation water of the heat exchanger
100.

[0113] Characteristics of the heatexchanger 100 in the
seventh embodiment are as follows:

30% *the heighth of the second heat exchanger core
2 <, the height H of the first heat exchanger core 1 <
90% *the heighth of the second heat exchanger core
2

when the outer diameter of the first header 13 is
equal to the outer diameter of the second header
23, 30% * the length tl of the second heat exchange
tube 21 <, the length TL of the first heat exchange
tube 11 < 90% * the length tl of the second heat
exchange tube 21;

the structure of the first fin 12 is the same as the
structure of the second fin 22;

20% * the length fl of the second fin 22 <, the length
FL1 of the first sub-fin 121 <80% * the length fl of the
second fin 22;

40% * the length fl of the second fin 22 <, the length
FL2A of the first sub-fin segment 1221 + the length
FL2B of the second sub-fin segment 1222 <90 * the
length fl of the second fin 22;

50% * the length FL1 of the first sub-fin 121 <, the
length FL2A of the first sub-fin segment 1221 < the
length FL1 of the first sub-fin 121;

the peak-to-peak distance FP2A of the first sub-fin
segment 1221 = the peak-to-peak distance FP1 of
the first sub-fin 121;

50% * the peak-to-peak distance FP2B of the second
sub-fin segment 1222 < the peak-to-peak distance
FP2A of the first sub-fin segment 1221 < 90% * the
peak-to-peak distance FP2B of the second sub-fin
segment 1222;

the number N1 of the first sub-fins 121 + the number
N2 of the second sub-fins 122 = the number n of the
second fins 22; and

10% * the number n of the second fins 22 < the
number N2 of the second sub-fins 122 < 80% * the
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number n of the second fins 22.
Eighth embodiment

[0114] Fig.22is a schematic perspective view of a heat
exchanger 100 according to an eighth embodiment of the
presentinvention; Fig. 23 is an enlarged perspective view
of a second sub-fin 121 of a first heat exchanger core 1 of
the heat exchanger 100 shown in Fig. 22; and Fig. 24 is a
schematic enlarged top view of the second sub-fin 121 of
the first heat exchanger core 1 of the heat exchanger 100
shown in Fig. 22.

[0115] The main difference between the heat exchan-
ger 100 according to the eighth embodiment of the pre-
sent invention and the heat exchanger 100 according to
the first embodiment of the present invention is that the
second wind resistance region 18 is provided with a fin or
a sub-fin.

[0116] Referring to Fig. 22, in the embodiment of the
present invention, the first main segment 10 of the first
heat exchanger core 1 further includes: the first fin 12
connected with the first heat exchange tubes 11. The first
fin 12 includes the first sub-fin 121 located in the first wind
resistance region 17 and the second sub-fin 122 located
in the second wind resistance region 18 and being dif-
ferent from the first sub-fin 121.

[0117] Referring to Fig. 22, in the embodiment of the
present invention, the first main segment 10 of the first
heat exchanger core 1 further includes the drainage
insertion sheet 16 provided between the first sub-fin
121 and the second sub-fin 122 of the first fin 12.
[0118] For example, referring to Figs. 23 to 24, the
second sub-fin 122 of the first fin 12 includes a main
body 1220 and a plurality of heat exchange tube slots
1223 formed in the main body 1220 of the second sub-fin
122, the plurality of first heat exchange tubes 11 being
inserted into the heat exchange tube slots 1223 of the
second sub-fin 122, and the first sub-fin 121 of the first fin
12 being a wavy fin. The peak-to-peak distance of the first
sub-fin 121 is greater than or equal to 50% of the peak-to-
peak distance of the second sub-fin 122, and less than or
equal to the peak-to-peak distance of the second sub-fin
122. In addition, the second sub-fin 122 of the first fin 12
may also be any existing suitable comb fin.

[0119] The specific example shown in Figs. 22 to 24 is
described below.

[0120] The heat exchanger 100 shown in Fig. 22 in-
cludes: the first heat exchanger core 1 and the second
heat exchanger core 2. The first heat exchanger core 1
includes: the first main segment 10 and the first header
13. The first main segment 10 includes the plurality of first
heat exchange tubes 11, the plurality of first fins 12, and
the drainage insertion sheet 16. The first fin 12 includes
the first sub-fin 121 located in the first wind resistance
region 17 and the second sub-fin 122 located in the
second wind resistance region 18. The first heat ex-
change tubes 11 are arranged at intervals in the axial
direction of the first header 13, and the first sub-fins 121
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are arranged atintervals between the first heat exchange
tubes 11 connected with the first header 13. The second
heat exchanger core 2 includes: the second main seg-
ment 20 and the second header 23. The second main
segment 20 includes the plurality of second heat ex-
change tubes 21 and the plurality of second fins 22.
The second heat exchange tubes 21 are arranged at
intervals in the axial direction of the second header 23,
while the second fins 22 are arranged at intervals be-
tween the second heat exchange tubes 21 connected
with the second header 23.

[0121] The first heat exchanger core 1 and the second
heat exchanger core 2 form the passage through which
the refrigerant flows. For example, the first heat ex-
change tubes 11 of the first heat exchanger core 1 and
the second heat exchange tubes 21 of the second heat
exchanger core 2 are connected with each other to form
the flow passages. The first heat exchange tubes 11 of
the first heat exchanger core 1 and the second heat
exchange tubes 21 of the second heat exchanger core
2 may also be connected with each other by adapters to
form the flow passages, respectively, or the first heat
exchange tubes 11 of the first heat exchanger core 1
and the second heat exchange tubes 21 of the second
heat exchanger core 2 may be connected with each other
by an adapter, instead of being connected in one-to-one
correspondence. The first heat exchanger core 1 and the
second heat exchanger core 2 are arranged in a front-to-
back arrangement in the thickness direction of heat ex-
changer 100. The first heat exchanger core 1 may be on
the leeward side, the first main segment 10 of the first
heat exchanger core 1 and the second main segment 20
of the second heat exchanger core 2 may be arranged in
parallel, and a certain angle may also be formed between
the first main segment 10 of the first heat exchanger core
1 and the second main segment 20 of the second heat
exchanger core 2.

[0122] Alength of the first heat exchange tube 11 of the
firstheat exchanger core 1is TL, a peak-to-peak distance
of the first sub-fin 121 is FP1, a length of the first sub-fin
121is FL1, asize of all the second sub-fins 122 as awhole
in the first heat exchanger core extension direction C1 is
FL2, and a spacing between the second sub-fins 122 is
FP2; and alength of the second heat exchange tube 21 of
the second heat exchanger core 2 is tl, a peak-to-peak
distance of the second fin 22 is fp, and a length of the
second fin 22 is fl.

[0123] In the eighth embodiment, the heat exchange
amount of the first heat exchanger core 1 on the air side is
adjusted by reducing a heat exchange intensity, i.e. a
density of the fins, of the first heat exchanger core 1,
ultimately achieving the reduction in the amount of con-
densation water of the heat exchanger 100.

[0124] Characteristics of the heat exchanger 100in the
eighth embodiment are as follows:

the height H of the first heat exchanger core 1 = the
height h of the second heat exchanger core 2;
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when the outer diameter of the first header 13 is
equal to the outer diameter of the second header
23, the length TL of the first heat exchange tube 11 =
the length tl of the second heat exchange tube 21;

the structure of the first sub-fin 121 is the same as the
structure of the second fin 22;

the first sub-fin 121 and the second fin 22 adopt wavy
fins, and the second sub-fin 122 adopts a comb fin,
the second sub-fin 122 includes a main body 1210
and a plurality of heat exchange tube slots 1211
formed in the main body 1210 of the second sub-
fin 122, the plurality of first heat exchange tubes 11
being inserted into the heat exchange tube slots
1211 of the second sub-fin 122, the second sub-fin
122 may have a plurality of turbulent structures that
enhance heat exchange and heat transfer, the drai-
nage insertion sheet 16 is located between the first
sub-fin 121 and the second sub-fin 122 to discharge
the condensation water generated by the first sub-fin
121;

30% * the length fl of the second fin 22 < the length
FL1 of the first sub-fin 121 <90% * the length fl of the
second fin 22;

at the same wind speed, the wind resistance of the
first sub-fin 121 is greater than that of the second
sub-fin 122, for example, 50% * the spacing FP2 of
the second sub-fin 122 < the peak-to-peak distance
FP1 of the first sub-fin 121 <, the spacing FP2 of the
second sub-fin 122; and

a certain angle may be formed between the second
sub-fin 122 and the first heat exchange tube 11 (such
as a flat tube).

Ninth embodiment

[0125] Fig.25is aschematic perspective view of a heat
exchanger according to a ninth embodiment of the pre-
sentinvention. The heat exchanger 100 shown in Fig. 25
is obtained by adjusting the height of the first heat ex-
changer core 1 based on the heat exchanger 100 of the
eighth embodiment.

[0126] Characteristics of the heatexchanger 100in the
ninth embodiment are as follows:

30% * the height h of the second heat exchanger core
2 <, the height H of the first heat exchanger core 1 <
90% * the height h of the second heat exchanger core
2

when the outer diameter of the first header 13 is
equal to the outer diameter of the second header
23, 30% * the length tl of the second heat exchange
tube 21 <, the length TL of the first heat exchange
tube 11 < 90% * the length tl of the second heat
exchange tube 21;

the structure of the first sub-fin 121 is the same as the
structure of the second fin 22;

20% * the length fl of the second fin 22 <, the length
FL1 of the first sub-fin 121 <80% * the length fl of the
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second fin 22;

40% * the length fl of the second fin 22 < the length
FL1 of the first sub-fin 121 + the size FL2 of the
second sub-fin 122 <90% * the length fl of the second
fin 22;

the first sub-fin 121 and the second fin 22 adopt wavy
fins, as shown in Figs. 23 to 24, and the second sub-
fin 122 adopts a comb fin, the second sub-fin 122
includes the main body 1220 and the plurality of heat
exchange tube slots 1223 formed in the main body
1220 of the second sub-fin 122, the plurality of first
heat exchange tubes 11 being inserted into the heat
exchange tube slots 1223 of the second sub-fin 122,
the second sub-fin 122 may have a plurality of tur-
bulent structures that enhance heat exchange and
heat transfer, for example, a plurality of openings
1225 formed in the main body 1220 of the second
sub-fin 122, and the drainage insertion sheet 16 is
located between the first sub-fin 121 and the second
sub-fin 122 to discharge the condensation water
generated by the first sub-fin 121; and

at the same wind speed, the wind resistance of the
first sub-fin 121 is greater than that of the second
sub-fin 122, for example, 50% * the spacing FP2 of
the second sub-fin 122 < the peak-to-peak distance
FP1 of the first sub-fin 121 <, the spacing FP2 of the
second sub-fin 122.

Tenth embodiment

[0127] Fig.26is a schematic perspective view of a heat
exchanger 100 according to a tenth embodiment of the
present invention; Fig. 27 is a schematic front view of a
first heat exchanger core 1 of the heat exchanger 100
shown in Fig. 26; and Figs. 28 to 32 are schematic front
views of the first heat exchanger core 1 of the heat
exchanger 100 according to the tenth embodiment of
the present invention.

[0128] The main difference between the heat exchan-
ger 100 according to the tenth embodiment of the present
invention and the heat exchanger 100 according to the
first embodiment of the present invention is that at least
some of the first heat exchange tubes 11 have bent
portions in the second wind resistance regions 18.
[0129] ReferringtoFigs. 26 to 32, in the embodiment of
the present invention, a spacing TS2 between the ends
14 of at least some of the first heat exchange tubes 11
connected with the first header 13 is smaller than a
spacing TS1 between the first heat exchange tubes 11
in the first wind resistance region 17. For example, the
spacing TS2 between the ends 14 of the first heat ex-
change tubes 11 connected with the first header 13 is
smaller than the spacing TS1 between the first heat
exchange tubes 11 in the first wind resistance region
17. For example, the first heat exchange tube 11 may
be a flat tube, and the spacing TS2 between the ends 14
of at least some of the first heat exchange tubes 11
connected with the first header 13 is greater or equal
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to a thickness TD of the first heat exchange tube 11.
Referring to Figs. 30 to 32, the ends14 of the first heat
exchange tubes 11 includes a plurality of sets of ends 15,
and the spacing TS2 between the ends 14 of each set of
ends 15 is smaller than the spacing TS1 of the first heat
exchange tubes 11 in the first wind resistance region 17.
A spacing between adjacent sets of ends 15 is greater
than the spacing TS2 between the ends 14 of each set of
ends 15. For example, the first heat exchange tube 11 is a
flat tube, and the spacing TS2 between the ends 14 of
each set of ends 15 is greater than or equal to the
thickness TD of the first heat exchange tube 11. The first
header 13 may include a plurality of sub-headers 13A,
13B, each of which is connected and fluidly communi-
cated with the ends 14 of one of the plurality of sets of
ends 15 of the first heat exchange tube 11.

[0130] The specific example shown in Figs. 26 to 32 is
described below.

[0131] The heatexchanger 100 shown in Figs. 26 to 32
includes: the first heat exchanger core 1 and the second
heat exchanger core 2. The first heat exchanger core 1
includes the first main segment 10 and the firstheader 13.
The first main segment 10 includes the plurality of first
heat exchange tubes 11 and the plurality of first fins 12.
The first heat exchange tube 11 includes the first heat
exchange tube segment 111 located in the first wind
resistance region 17, and the second heat exchange
tube segment 112 and a third heat exchange tube seg-
ment 113 located in the second wind resistance region
18, wherein the third heat exchange tube segment 113
may be used as the end 14 of the first heat exchange tube
11 or may include the end 14 of the first heat exchange
tube 11. Certain angles are formed between the second
heat exchange tube segment 112 and the first heat ex-
change tube segment 111 and between the second heat
exchange tube segment 112 and the third heat exchange
tube segment 113 by bending, respectively, and the first
heat exchange tube segment 111 and the third heat
exchange tube segment 113 may be parallel to the first
heat exchanger core extension direction C1, while the
second heat exchange tube segment 112 is inclined
relative to the first heat exchanger core extension direc-
tion C1. The first heat exchange tube segment 111, the
second heat exchange tube segment 112, and the third
heat exchange tube segment 113 may be located in the
first plane in which the first main segment of the first heat
exchanger core is located. The first heat exchange tubes
11 are arranged at intervals in the axial direction of the
first header 13, while the first fins 12 are arranged at
intervals between the first heat exchange tubes 11 con-
nected with the first header 13. The second heat exchan-
ger core 2 includes the second main segment 20 and the
second header 23. The second main segment 20 in-
cludes the plurality of second heat exchange tubes 21
and the plurality of second fins 22. The second heat
exchange tubes 21 are arranged at intervals in the axial
direction of the second header 23, while the second fins
22 are arranged at intervals between the second heat
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exchange tubes 21 connected with the second header
23. The heat exchange tube may be a flat tube.

[0132] The first heat exchanger core 1 and the second
heat exchanger core 2 form the passage through which
the refrigerant flows. For example, the first heat ex-
change tubes 11 of the first heat exchanger core 1 and
the second heat exchange tubes 21 of the second heat
exchanger core 2 are connected with each other to form
the flow passages. The first heat exchange tubes 11 of
the first heat exchanger core 1 and the second heat
exchange tubes 21 of the second heat exchanger core
2 may also be connected with each other by adapters to
form the flow passages, respectively, or the first heat
exchange tubes 11 of the first heat exchanger core 1
and the second heat exchange tubes 21 of the second
heat exchanger core 2 may be connected with each other
by an adapter, instead of being connected in one-to-one
correspondence. The first heat exchanger core 1 and the
second heat exchanger core 2 are arranged in a front-to-
back arrangement in the thickness direction of heat ex-
changer 100. The first heat exchanger core 1 may be on
the leeward side, the first main segment 10 of the first
heat exchanger core 1 and the second main segment 20
of the second heat exchanger core 2 may be arranged in
parallel, and a certain angle may also be formed between
the first main segment 10 of the first heat exchanger core
1 and the second main segment 20 of the second heat
exchanger core 2.

[0133] A size of the first heat exchange tube 11 of the
first heat exchanger core 1 in the first heat exchanger
core extension direction C1 or the third direction D3 is TL,
a thickness of the first heat exchange tube 11 is TD, a
peak-to-peak distance of the first fin 12 is FP, a length of
the first fin 12 is FL, a length of the first heat exchange
tube segment 111is TL1, a spacing between the first heat
exchange tube segments 111is TS1, a size of the second
heat exchange tube segment 112 in the first heat ex-
changer core extension direction C1 or the third direction
D3 is TL2, a length of the third heat exchange tube
segment 113 is TL3, a spacing between the third heat
exchange tube segments 113 is TS2, a length of the
second heat exchange tube 21 of the second heat ex-
changer core 2 is tl, a peak-to-peak distance of the
second fin 22 is fp, and a length of the second fin 22 is fl.
[0134] In the tenth embodiment, the heat exchange
amount of the first heat exchanger core 1 on the air side is
adjusted by reducing a heat exchange area of the first
heatexchanger core 1, ultimately achieving the reduction
in the amount of the condensation water of the heat
exchanger 100.

[0135] Characteristics of the heat exchanger 100in the
tenth embodiment are as follows:

the height H of the first heat exchanger core 1 = the
height h of the second heat exchanger core 2;

when the outer diameter of the first header 13 is
equal to the outer diameter of the second header
23, the size TL of thefirstheatexchange tube 11 =the
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length tl of the second heat exchange tube 21;

the size TL of the first heat exchange tube 11 = the
length TL1 of the first heat exchange tube segment
111 + the size TL2 of the second heat exchange tube
segment 112 + the length TL3 of the third heat
exchange tube segment 113;

the structure of the first fin 12 is the same as the
structure of the second fin 22;

50 * the length TL1 of the first heat exchange tube
segment 111 <, the length FL of the first fin 12 <, the
length TL1 of the first heat exchange tube segment
111;

30% * the size TL of the firstheat exchange tube 11 <,
the length TL1 of the first heat exchange tube seg-
ment 111 < 90% * the size TL of the first heat ex-
change tube 11;

the thickness TD of the first heat exchange tube 11 <,
the spacing TS2 of the third heat exchange tube
segment 113 < the spacing TS1 of the first heat
exchange tube segment 111; and

20 * the length of the second header 23 <, the length
of the first header 13 <, the length of the second
header 23.

[0136] A heat exchanger 100 of a modification of the
tenth embodiment is obtained by reducing the height H of
the first heat exchanger core 1.

[0137] Characteristics of the heatexchanger 100in the
modification are as follows:

30% *the height h of the second heat exchanger core
2 <, the height H of the first heat exchanger core 1 <
90% * the height h of the second heat exchanger core
2

when the outer diameter of the first header 13 is
equal to the outer diameter of the second header
23, 30% * the length tl of the second heat exchange
tube 21 <, the size TL of the first heat exchange tube
11 <90% * the length tl of the second heat exchange
tube 21;

the size TL of the first heat exchange tube 11 = the
length TL1 of the first heat exchange tube segment +
the size TL2 of the second heat exchange tube
segment + the length TL3 of the third heat exchange
tube segment;

the structure of the first fin 12 is the same as the
structure of the second fin 22;

50 * the length TL1 of the first heat exchange tube
segment 111 <, the length FL of the first fin 12 <, the
length TL1 of the first heat exchange tube segment
111;

30% * the size TL of the first heat exchange tube 11 <,
the length TL1 of the first heat exchange tube seg-
ment 111 < 90% * the size TL of the first heat ex-
change tube 11;

the thickness TD of the first heat exchange tube 11 <,
the spacing TS2 of the third heat exchange tube
segment 113 < the spacing TS1 of the first heat
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exchange tube segment 111; and

20 * the length of the second header 23 <, the length
of the first header 13 <, the length of the second
header 23.

[0138] The second heat exchange tube segment 112
of the heat exchanger 100 may adopt the following
structure.

[0139] As shown in Figs. 26 and 27, with respect to a
plane perpendicular to the second direction D2 and lo-
cated in the middle of the first header 13, the second heat
exchange tube segments 112 on each side of the plane
extend obliquely towards the plane in a direction towards
the first header 13, and the second heat exchange tube
segment 112 of one first heat exchange tube 11 in the
middle of the first header 13 may extend parallel to the
plane. Thefirstheatexchanger core 1 may furtherinclude
a refrigerant distribution device 131 provided in the first
header 13, such as a fluid distribution tube or a fluid
distributor.

[0140] As shown in Figs. 28 and 29, with respect to a
plane perpendicular to the second direction D2 and lo-
cated at an end of the first header 13, the second heat
exchange tube segments 112 extend obliquely towards
the plane in a direction towards the first header 13, and
the second heat exchange tube segment 112 of one first
heat exchange tube 11 at the end of the first header 13
may extend parallel to the plane. The firstheat exchanger
core 1 may further include the refrigerant distribution
device 131 provided in the first header 13, such as a fluid
distribution tube or a fluid distributor.

[0141] As shown in Figs. 30 to 32, with respect to a
plane perpendicular to the second direction D2 and lo-
cated in the middle of the first header 13, the second heat
exchange tube segments 112 on each side of the plane
extend obliquely away from the plane in a direction to-
wards the first header 13. The second heat exchange
tube segments 112 of the two first heat exchange tubes
11 located at two ends of the first header 13 may extend
parallel to the plane, respectively. In the heat exchanger
100 shown in Fig. 30, the first heat exchanger core 1 may
further include the refrigerant distribution device 131
provided in the first header 13, such as a fluid distribution
tube or a fluid distributor. In the heat exchanger 100
shown in Fig. 31, the first header 13 includes a partition
135 provided in the first header 13, the first header 13
being divided into two sub-headers 13A, 13B. The first
heat exchanger core 1 may further include: refrigerant
distribution devices 131A, 131B (such as fluid distribution
tubes or fluid distributors) provided in the two sub-head-
ers 13A, 13B, respectively; and refrigerant inlet connec-
tion tubes 132A, 132B provided on the two sub-headers
13A, 13B and connected with the refrigerant distribution
devices 131A, 131B, respectively. In the heat exchanger
100 shown in Fig. 32, the first heat exchanger core 1 may
further include: a refrigerant distribution device 131 pro-
vided in the first header 13, such as a fluid distribution
tube or a fluid distributor; and a refrigerant inlet connec-
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tion tube 132 connected to the refrigerant distribution
device 131 at the middle of the first header 13.

Eleventh embodiment

[0142] Fig. 33isaschematic perspective view of a heat
exchanger 100 according to an eleventh embodiment of
the present invention; and Figs. 34 to 37 are schematic
front views of a portion of a first heat exchanger core 1 of
the heat exchanger 100 according to the eleventh em-
bodiment of the present invention.

[0143] The main difference between the heat exchan-
ger 100 according to the eleventh embodiment of the
present invention and the heat exchanger 100 according
to the first embodiment of the presentinvention is that the
first heat exchanger core 1 includes a plurality of heat
exchanger sub-cores.

[0144] Referring to Figs. 33 to 37, the heat exchanger
100 according to the eleventh embodiment of the present
inventionincludes: the firstheat exchanger core 1 and the
second heat exchanger core 2. The first heat exchanger
core 1includes the plurality of heat exchanger sub-cores,
for example, the first heat exchanger core 1 includes two
heat exchanger sub-cores, i.e., a first heat exchanger
sub-core 1A and a second heat exchanger sub-core 1B.
For example, the first heat exchanger core 1 is divided
into a plurality of core segments arranged in the second
direction D2 by a plane perpendicular to the second
direction D2, and the first heat exchange tubes 11 of
each core segment are connected and fluidly commu-
nicated with one of the plurality of sub-headers of the first
header 13, thereby forming a plurality of heat exchanger
sub-cores. For the comb fin and drainage insertion sheet
of the above-mentioned embodiments, in addition to
adopting the structure of the above-mentioned embodi-
ments, each core segment may also have individual
comb fin and drainage insertion sheet. The parameters
of each core segment may be the same as the corre-
sponding parameters of other core segments, or the
parameters of each core segment may also be different
from the corresponding parameters of other core seg-
ments. The parameters of the core segment may include
atype and a size of the first fin in the core segment, a size
of the core segment in the third direction D3, an angle
between a portion of the first main segment in the core
segment and the second main segment 20 of the second
heat exchanger core 2, and a size of a portion of the first
and second wind resistance regions of the first main
segment in the core segment in the third direction D3.
For example, the plurality of heat exchanger sub-cores
may be located in one plane and arranged in the second
direction D2. The first connection segment 19 of the first
heat exchanger core 1 and the second connection seg-
ment 29 of the second heat exchanger core 2 of the heat
exchanger 100 in this embodiment may be the same as
the first connection segment 19 of the first heat exchan-
ger core 1 and the second connection segment 29 of the
second heat exchanger core 2 of the heat exchanger 100
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in the above-mentioned embodiments.

[0145] The first heat exchanger sub-core 1A of the first
heat exchanger core 1 includes: a first main segment 10A
including a plurality of first heat exchange tubes 11A
arranged in the second direction D2 and a first fin 12A
connected with the first heat exchange tubes 11A; a first
connection segment 19A connected with the first main
segment 10A; and a first sub-header 13A of the first
header 13 connected and fluidly communicated with
the plurality of first heat exchange tubes 11A on a side
of the first main segment 10A of the first heat exchanger
sub-core 1A opposite to the first connection segment
19A.

[0146] The second heat exchanger sub-core 1B of the
first heat exchanger core 1 includes: a first main segment
10B including a plurality of first heat exchange tubes 11B
arranged in the second direction D2 and a first fin 12B
connected with the first heat exchange tubes 11B; a first
connection segment 19B connected with the first main
segment 10B, and a second sub-header 13B of the first
header 13 connected and fluidly communicated with the
plurality of first heat exchange tubes 11B on a side of the
first main segment 10B of the second heat exchanger
sub-core 1B opposite to the first connection segment
19B.

[0147] The first connection segment 19A and the first
connection segment 19B compose the first connection
segment 19. The first main segment 10A and the first
main segment 10B compose the first main segment 10,
and the plurality of first heat exchange tubes 11A and the
plurality of first heat exchange tubes 11B compose the
plurality of first heat exchange tubes 11. The first fin 12A
and the first fin 12B compose the first fin 12.

[0148] The second heat exchanger core 2 includes: a
second main segment 20 including a plurality of second
heat exchange tubes 21 arranged in the second direction
D2; a second connection segment 29 connected with the
second main segment 20; and a second header 23 con-
nected and fluidly communicated with the plurality of
second heat exchange tubes 21 on a side of the second
main segment 20 of the second heat exchanger core 2
opposite to the second connection segment 29. The
plurality of first heat exchange tubes 11 of the first main
segment 10 of the first heat exchanger core 1 and the
plurality of second heat exchange tubes 21 of the second
main segment 20 of the second heat exchanger core 2
are connected and fluidly communicated with each other
by the first connection segment 19 of the first heat ex-
changer core 1 and the second connection segment 29 of
the second heat exchanger core 2.

[0149] The first main segment 10A of the first heat
exchanger sub-core 1A includes a first wind resistance
region 17A and a second wind resistance region 18A
arranged in the third direction D3 or in the first heat
exchanger core extension direction C1. The second wind
resistance region 18A is adjacent to the first sub-header
13A of the first header 13, and the wind resistance of the
second wind resistance region 18A is smaller than that of
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the first wind resistance region 17A.

[0150] The first main segment 10B of the second heat
exchanger sub-core 1B includes a first wind resistance
region 17B and a second wind resistance region 18B
arranged in the third direction D3 or in the first heat
exchanger core extension direction C1. The second wind
resistance region 18B is adjacent to the second sub-
header 13B of the first header 13, and the wind resistance
of the second wind resistance region 18B is smaller than
that of the first wind resistance region 17B.

[0151] The first wind resistance region 17A of the first
main segment 10A of the first heat exchanger sub-core
1A and the first wind resistance region 17B of the first
main segment 10B of the second heat exchanger sub-
core 1B compose the first wind resistance region 17, and
the second wind resistance region 18A of the first main
segment 10A of the first heat exchanger sub-core 1A and
the second wind resistance region 18B of the first main
segment 10B of the second heat exchanger sub-core 1B
compose the second wind resistance region 18.

[0152] The first heat exchange tube 11A includes: a
first heat exchange tube segment 111A located in the first
wind resistance region 17A, and a second heat exchange
tube segment 112A and a third heat exchange tube
segment 113A located in the second wind resistance
region 18A, wherein the third heat exchange tube seg-
ment 113A may be used as an end of the first heat
exchange tube 11A or may include the end of the first
heat exchange tube 11A. Certain angles are formed
between the second heat exchange tube segment
112A and the first heat exchange tube segment 111A
and between the second heat exchange tube segment
112A and the third heat exchange tube segment 113A by
bending, respectively, the first heat exchange tube seg-
ment 111A and the third heat exchange tube segment
113A may be parallel to the first heat exchanger core
extension direction C1, and the second heat exchange
tube segment 112A is inclined relative to the first heat
exchanger core extension direction C1. The first heat
exchange tube segment 111A, the second heat ex-
change tube segment 112A, and the third heat exchange
tube segment 113A may be located in a first plane in
which the first main segment 10 of the first heat exchan-
ger core 1 is located or in a plane in which the first main
segment 10A of the first heat exchanger sub-core 1A is
located.

[0153] The first heat exchange tube 11B includes: a
first heat exchange tube segment 111B located in the first
wind resistance region 17B, and a second heat exchange
tube segment 112B and a third heat exchange tube
segment 113B located in the second wind resistance
region 18B, wherein the third heat exchange tube seg-
ment 113B may be used as an end of the first heat
exchange tube 11B or may include the end of the first
heat exchange tube 11B. Certain angles are formed
between the second heat exchange tube segment
112B and the first heat exchange tube segment 111B
and between the second heat exchange tube segment
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112B and the third heat exchange tube segment 113B by
bending, respectively, the first heat exchange tube seg-
ment 111B and the third heat exchange tube segment
113B may be parallel to the first heat exchanger core
extension direction C1, and the second heat exchange
tube segment 112B is inclined relative to the first heat
exchanger core extension direction C1. The first heat
exchange tube segment 111B, the second heat ex-
change tube segment 112B, and the third heat exchange
tube segment 113B may be located in the first plane in
which the first main segment 10 of the first heat exchan-
ger core 1 is located or in a plane in which the first main
segment 10B of the second heat exchanger sub-core 1B
is located.

[0154] Inthe embodimentshown inthe figures, the first
heat exchange tube 11A includes the first heat exchange
tube segment 111A, the second heat exchange tube
segment 112A and the third heat exchange tube segment
113A. Certain angles are formed between the second
heat exchange tube segment 112A and the first heat
exchange tube segment 111A and between the second
heat exchange tube segment 112A and the third heat
exchange tube segment 113A by bending, respectively.
The first heat exchange tube 11A is arranged at intervals
in the axial direction of the first sub-header 13A, while the
first fins 12A are arranged at intervals between the first
heat exchange tubes 11A connected with the first sub-
header 13A. The first heat exchange tube 11B includes
the first heat exchange tube segment 111B, the second
heat exchange tube segment 112B and the third heat
exchange tube segment 113B. Certain angles are formed
between the second heat exchange tube segment 112B
and the first heat exchange tube segment 111B and
between the second heat exchange tube segment
112B and the third heat exchange tube segment 113B
by bending, respectively. The first heat exchange tubes
11B are arranged at intervals in the axial direction of the
second sub-header 13B, while the first fins 12B are ar-
ranged atintervals between the first heat exchange tubes
11B connected with the first sub-header 13B. The second
heat exchanger core 2 includes: the second main seg-
ment 20 and the second header 23. The second main
segment 20 includes the plurality of second heat ex-
change tubes 21 and the plurality of second fins 22,
the second heat exchange tubes 21 being arranged at
intervals in the axial direction of the second header 23,
while the second fins 22 being arranged at intervals
between the second heat exchange tubes 21 connected
with the second header 23. The heat exchange tube may
be a flat tube.

[0155] The first heat exchanger core 1 and the second
heat exchanger core 2 form the passage through which
the refrigerant flows. For example, the first heat ex-
change tubes 11A, 11B of the first heat exchanger core
1 and the second heat exchange tubes 21 of the second
heat exchanger core 2 are connected with each other to
form the flow passages. The first heat exchange tubes
11A, 11B of the first heat exchanger core 1 and the



39 EP 4 560 238 A1 40

second heat exchange tubes 21 of the second heat
exchanger core 2 may also be connected with each other
by adapters to form the flow passages, respectively, or
the first heat exchange tubes 11A, 11B of the first heat
exchanger core 1 and the second heat exchange tubes
21 of the second heat exchanger core 2 may be con-
nected with each other by an adapter, instead of being
connected in one-to-one correspondence. The first heat
exchanger core 1 and the second heat exchanger core 2
are arranged in a front-to-back arrangement in the thick-
ness direction of heat exchanger 100. The first heat
exchanger core 1 may be on the leeward side, the first
main segment 10 of the first heat exchanger core 1 and
the second main segment 20 of the second heat exchan-
ger core 2 may be arranged in parallel, and a certain
angle may also be formed between the first main seg-
ment 10 of the first heat exchanger core 1 and the second
main segment 20 of the second heat exchanger core 2.
[0156] A size of the first heat exchange tube 11A of the
first heat exchanger sub-core 1A in the first heat exchan-
ger core extension direction C1 or the third direction D3 is
TLA, a thickness of the first heat exchange tube 11A is
TDA, a peak-to-peak distance of the firstfin 12Ais FPA, a
length of the first fin 12A is FLA, a length of the first heat
exchange tube segment 111A is TL1A, a spacing be-
tween the first heat exchange tube segments 111A is
TS1A, a size of the second heat exchange tube segment
112Ain the first heat exchanger core extension direction
C1 or the third direction D3 is TL2A, a length of the third
heat exchange tube segment 113A is TL3A, and a spa-
cing between the third heat exchange tube segments
113B is TS2A.

[0157] Asize of the first heat exchange tube 11B of the
second heat exchanger sub-core 1B in the first heat
exchanger core extension direction C1 or the third direc-
tion D3 is TLB, a thickness of the first heat exchange tube
11B is TDB, a peak-to-peak distance of the first fin 12B is
FPB, alength of the first fin 12B is FLB, a length of the first
heat exchange tube segment 111B is TL1B, a spacing
between the first heat exchange tube segments 111B is
TS1B, a size of the second heat exchange tube segment
112B in the first heat exchanger core extension direction
C1 or the third direction D3 is TL2B, a length of the third
heat exchange tube segment 113B is TL3B, and a spa-
cing between the third heat exchange tube segments
113B is TS2B.

[0158] The firstheatexchange tube segment 111A, the
second heat exchange tube segment 112B, and the third
heat exchange tube segment 113A of the first heat ex-
changer sub-core 1A and the first heat exchange tube
segment 111B, the second heat exchange tube segment
112B, and the third heat exchange tube segment 113B of
the second heat exchanger sub-core 1B, respectively,
compose the first heat exchange tube segment, the
second heat exchange tube segment, and the third heat
exchange tube segment of the heat exchanger 100.
[0159] Alength ofthe second heatexchange tube 21 of
the second heat exchanger core 2 is tl, a peak-to-peak
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distance of the second fin 22 is fp, and a length of the
second fin 22 is fl.

[0160] Inthe eleventh embodiment, the heat exchange
amount of the first heat exchanger core 1 on the air side is
adjusted by reducing the heat exchange area of the first
heatexchanger core 1, ultimately achieving the reduction
in the amount of condensation water of the heat exchan-
ger 100.

[0161] Characteristics of the heat exchanger 100in the
eleventh embodiment are as follows:

the height H of the first heat exchanger core 1 = the
height h of the second heat exchanger core 2;
when the outer diameters of the first sub-header 13A
and the second sub-header 13B of the firstheader 13
(when the outer diameter of the first sub-header 13A
is the same as that of the second sub-header 13B)
are equal to the outer diameter of the second header
23, the size TL of thefirstheatexchange tube 11 =the
length tl of the second heat exchange tube 21;

the sizes of the first heat exchange tube segment
111A, the second heat exchange tube segment
112B, and the third heat exchange tube segment
113A of the first heat exchanger sub-core 1A are the
same as the sizes of the first heat exchange tube
segment 111B, the second heat exchange tube seg-
ment 112B, and the third heat exchange tube seg-
ment 113B of the second heat exchanger sub-core
1B, respectively;

the size TL of the first heat exchange tube 11 = the
length TL1 of the first heat exchange tube segment +
the size TL2 of the second heat exchange tube
segment + the length TL3 of the third heat exchange
tube segment;

the structure of the first fin 12 is the same as the
structure of the second fin 22;

50% * the length TL1 of the first heat exchange tube
segment <, the length FL of the first fin 12 <, the
length TL1 of the first heat exchange tube segment;
30% * the size TL of the first heat exchange tube 11 <,
the length TL1 of the first heat exchange tube seg-
ment < 90% * the size TL of the first heat exchange
tube 11;

the thickness TD of the first heat exchange tube <,
the spacing TS2 of the third heat exchange tube
segments < the spacing TS1 of the first heat ex-
change tube segments; and
thefirstheaderincludes the first sub-header 13A and
the second sub-header 13B, wherein 20% * the
length of the second header 23 <, the length of the
first sub-header 13A <80% * the length of the second
header 23, 20% * the length of the second header 23
< the length of the second sub-header 13B < 80% *
the length of the second header 23.

[0162] A heat exchanger 100 of a modification of the
eleventh embodiment is obtained by adjusting the
heights H of the first heat exchanger sub-core 1A and
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the second heat exchanger sub-core 1B of the first heat
exchanger core 1.

[0163] Characteristics of the heatexchanger 100in the
eleventh embodiment are as follows:

30% *the height h of the second heat exchanger core
2 <, the height HA of the first heat exchanger sub-
core 1A <the height h of the second heat exchanger
core 2;

30% * the height h of the second heat exchanger core
2 <, the height HB of the second heat exchanger sub-
core 1B <the height h of the second heat exchanger
core 2;

when the outer diameter of the first sub-header 13A
is equal to the outer diameter of the second header
23, 30% * the length tl of the second heat exchange
tube 21 <, the size TLA of the first heat exchange
tube 11A < 90% * the length tl of the second heat
exchange tube 21;

when the outer diameter of the second sub-header
13B is equal to the outer diameter of the second
header 23, 30% * the length tl of the second heat
exchange tube 21 <, the size TLB of the first heat
exchange tube 11B < 90% * the length tl of the
second heat exchange tube 21;

the size TLA of the firstheat exchange tube 11A =the
length TL1A of the first heat exchange tube segment
111A + the size TL2A of the second heat exchange
tube segment 112A + the length TL3A of the third
heat exchange tube segment 113A;

the size TLB of the firstheat exchange tube 11B = the
length TL1B of the first heat exchange tube segment
111B + the size TL2B of the second heat exchange
tube segment 112B + the length TL3B of the third
heat exchange tube segment 113B;

the structure of the first fin 12A, the structure of the
firstfin 12B, and the structure of the second fin 22 are
the same;

50% * the length TL1A of the first heat exchange tube
segment 111A < the length FLA of the first fin 12A <
the length TL1A of the first heat exchange tube
segment 111A;

50% * the length TL1B of the firstheat exchange tube
segment 111B < the length FLB of the first fin 12B <
the length TL1B of the first heat exchange tube
segment 111B;

30% * the size TLA of the first heat exchange tube
11A<thelength TL1A of the first heat exchange tube
segment 111A <90% * the size TLA of the first heat
exchange tube 11A,;

30% * the size TLB of the first heat exchange tube
11B <, the length TL1B of the first heat exchange
tube segment 111B < 90% * the size TLB of the first
heat exchange tube 11B;

the thickness TDA of the first heat exchange tube
11A < the spacing TS2A of the third heat exchange
tube segments 113A < the spacing TS1A of the first
heat exchange tube segments 111A,;
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the thickness TDB of the first heat exchange tube
11B < the spacing TS2B of the third heat exchange
tube segment 113B < the spacing TS1B of the first
heat exchange tube segment 111B;

20% * the length of the second header 23 <, the
length of the first sub-header 13A <, the length of the
second header 23; and

20% * the length of the second header 23 <, the
length of the first sub-header 13B < the length of the
second header 23.

[0164] The second heat exchange tube segment 112
of the heat exchanger 100 may adopt the following
structure.

[0165] As shown in Figs. 33 to 37, for the first heat
exchanger sub-core 1A, with respect to a plane perpen-
dicular to the second direction D2 and located in the
middle of the first sub-header 13A, the second heat
exchange tube segments 112A on each side of the plane
extend obliquely towards the plane in a direction towards
the first sub-header 13A, and the second heat exchange
tube segment 112A of one first heat exchange tube 11Ain
the middle of the first sub-header 13A may extend parallel
to the plane. The first heat exchanger sub-core 1A may
also include a refrigerant distribution device 131A pro-
vided in the first sub-header 13A, such as a fluid distribu-
tion tube or a fluid distributor. As shown in Figs. 33 to 37,
for the second heat exchanger sub-core 1B, with respect
to a plane perpendicular to the second direction D2 and
located in the middle of the second sub-header 13B, the
second heat exchange tube segments 112B on each side
of the plane extend obliquely towards the plane in a
direction towards the second sub-header 13B, and the
second heat exchange tube segment 112B of one first
heat exchange tube 11B in the middle of the second sub-
header 13B may extend parallel to the plane. The second
heat exchanger sub-core 1B may also include a refrig-
erant distribution device 131B provided in the second
sub-header 13B, such as a fluid distribution tube or a fluid
distributor.

[0166] Referringto Figs.33to 37 and Figs. 28 to 29, for
the first heat exchanger sub-core 1A, with respect to a
plane perpendicular to the second direction D2 and lo-
cated at an end of the first sub-header 13A away from or
close to the second heat exchanger sub-core 1B, the
second heat exchange tube segments 112A extend ob-
liquely towards the plane in a direction towards the first
sub-header 13A, and the second heat exchange tube
segment 112A of one first heat exchange tube 11A atthe
end of the first sub-header 13A may extend parallel to this
plane. The first heat exchanger sub-core 1A may further
include a refrigerant distribution device 131A provided in
the first sub-header 13A, such as a fluid distribution tube
or a fluid distributor. Referring to Figs. 33 to 37 and Figs.
2810 29, for the second heat exchanger sub-core 1B, with
respect to a plane perpendicular to the second direction
D2 and located at an end of the second heat exchanger
sub-core 1B away from or close to the first heat exchan-
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ger sub-core 1A, the second heat exchange tube seg-
ments 112B extend obliquely towards the plane in a
direction towards the second heat exchanger core
13B, and the second heat exchange tube segment
112B of one first heat exchange tube 11B at the end of
the second heat exchanger sub-core 1B may extend
parallel to this plane. The second heat exchanger sub-
core 1B may further include a refrigerant distribution
device 131B provided in the second sub-header 13B,
such as a fluid distribution tube or a fluid distributor.
[0167] Referringto Figs.33to 37 and Figs. 30 to 32, for
the first heat exchanger sub-core 1A, with respect to a
plane perpendicular to the second direction D2 and lo-
cated in the middle of the first sub-header 13A, the
second heat exchange tube segments 112A on each
side of the plane extend obliquely away from the plane
in a direction towards the first sub-header 13A. The
second heat exchange tube segments 12A of two first
heat exchange tubes 11A located at two ends of the first
sub-header 13A, respectively, may extend parallel to the
plane. Referring to Figs. 33 to 37 and Figs. 30 to 32, for
the second heat exchanger sub-core 1B, withrespecttoa
plane perpendicular to the second direction D2 and lo-
cated in the middle of the second sub-header 13B, the
second heat exchange tube segments 112B on each side
of the plane extend obliquely away from the plane in a
direction towards the second sub-header 13B. The sec-
ond heat exchange tube segments 112B of two first heat
exchange tubes 11B located at the two ends of the
second sub-header 13B, respectively, may extend par-
allel to this plane.

[0168] In the embodiment shown in Fig. 34, the first
heat exchanger sub-core 1A further includes the refrig-
erant distribution device 131A provided in the first sub-
header 13A, such as a fluid distribution tube or a fluid
distributor, and the second heat exchanger sub-core 1B
further includes the refrigerant distribution device 131B
provided in the second sub-header 13B, such as a fluid
distribution tube or a fluid distributor. In the embodiment
shown in Figs. 35 and 36, the first heat exchanger sub-
core 1Afurtherincludes the refrigerant distribution device
131A provided in the first sub-header 13A, such as a fluid
distribution tube or a fluid distributor, and the second heat
exchanger sub-core 1B further includes the refrigerant
distribution device 131B provided in the second sub-
header 13B, such as a fluid distribution tube or a fluid
distributor. And the refrigerant distribution devices 131A,
131B are connected together by a connecting tube be-
tween the first sub-header 13A and the second sub-
header 13B. In the embodiment shown in Fig. 35, a
common inlet of the refrigerant distribution device
131A and the refrigerant distribution device 131B,
namely the refrigerant inlet connecting tube 132, is pro-
vided between the first sub-header 13A and the second
sub-header 13B. In the embodiment shown in Fig. 36, a
common inlet of the refrigerant distribution device 131A
and the refrigerant distribution device 131B, namely the
refrigerant inlet connecting tube 132, is provided on a
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side of the first sub-header 13A away from the second
sub-header 13B. In the embodiment shown in Fig. 37, the
first heat exchanger sub-core 1A and the second heat
exchanger sub-core 1B have no refrigerant distribution
device, the first heat exchanger sub-core 1A further in-
cludes a refrigerant inlet connection tube 132A provided
on the first sub-header 13A, and the second heat ex-
changer sub-core 1B further includes a refrigerant inlet
connection tube 132B provided on the second sub-head-
er 13B.

[0169] An air conditioning system according to an em-
bodiment of the present invention includes: the above-
mentioned heat exchanger 100. More specifically, the air
conditioning system includes: a compressor, a conden-
ser, an evaporator, an expansion valve, etc.. Atleast one
of the condenser and the evaporator is the heat exchan-
ger 100. The first header 13 and the second header 23 of
the heat exchanger 100 may be horizontally arranged in
use. In use, the second heat exchanger core 2 of the heat
exchanger 100 may be positioned upstream of the first
heat exchanger core 1 in a direction in which air flow
through the heat exchanger.

[0170] A heat exchange system according to an em-
bodiment of the present invention includes a pump, an
exothermic heat exchanger, and an endothermic heat
exchanger. At least one of the exothermic heat exchan-
ger and the endothermic heat exchanger is the above-
mentioned heat exchanger 100.

[0171] According to the embodiments of the present
invention, the heat exchanger may reasonably adjust the
heat transfer intensity of the first heat exchanger core,
thereby adjusting the amount of the condensation water
of the heat exchanger, and the problem of blowing water
in the air conditioning system may be solved by reducing
the amount of the condensation water of the first heat
exchanger core.

[0172] Although the above embodiments are de-
scribed and illustrated, some features of the above em-
bodiments and/or some of the above embodiments may
be combined to form new embodiments.

Claims
1. A heat exchanger (100) comprising:

afirstheatexchanger core (1) and asecond heat
exchanger core (2) arranged side by side in a
first direction (D1),

the first heat exchanger core (1) comprising:

afirstmain segment (10, 10A, 10B), the first
main segment (10, 10A, 10B) of the first
heat exchanger core (1) comprising a plur-
ality of first heat exchange tubes (11, 11A,
11B) arranged in a second direction (D2)
perpendicular to the first direction (D1);

a first connection segment (19, 19A, 19B)
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connected with the first main segment (10,
10A, 10B); and

a first header (13) connected and fluidly
communicated with the plurality of first heat
exchange tubes (11, 11A, 11B) on a side of
the first main segment (10, 10A, 10B) of the
first heat exchanger core (1) opposite to the
first connection segment (19, 19A, 19B),

the second heat exchanger core (2) comprising:

a second main segment (20), the second
main segment (20) of the second heat ex-
changer core (2) comprising a plurality of
second heat exchange tubes (21) arranged
in the second direction (D2);

a second connection segment (29) con-
nected with the second main segment
(20); and

a second header (23) connected and fluidly
communicated with the plurality of second
heat exchange tubes (21) on a side of the
second main segment (20) of the second
heat exchanger core (2) opposite to the
second connection segment (29),

wherein the plurality of first heat exchange tubes
(11,11A, 11B) of the firstmain segment (10, 10A,
10B) of the first heat exchanger core (1) and the
plurality of second heat exchange tubes (21) of
the second main segment (20) of the second
heat exchanger core (2) are interconnected and
in fluid communication by the first connection
segment (19, 19A, 19B) of the first heat exchan-
ger core (1) and the second connection segment
(29) of the second heat exchanger core (2), and
wherein the first main segment (10, 10A, 10B) of
the firstheatexchanger core (1) comprises afirst
wind resistance region (17, 17A, 17B) and a
second wind resistance region (18, 18A, 18B)
arranged in a third direction (D3) perpendicular
to the first direction (D1) and the second direc-
tion (D2), or in a first heat exchanger core ex-
tension direction (C1) perpendicular to the sec-
ond direction (D2) and parallel to a first plane in
which the first main segment (10, 10A, 10B) of
the first heat exchanger core (1) is located, the
second wind resistance region (18, 18A, 18B)
being adjacent to the first header (13), and a
wind resistance of the second wind resistance
region (18, 18A, 18B) being smaller than that of
the first wind resistance region (17, 17A, 17B).

2. The heat exchanger (100) according to claim 1,

wherein

the first wind resistance region (17, 17A, 17B)
has a size in the first heat exchanger core ex-
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tension direction (C1), the first main segment
(10, 10A, 10B) of the first heat exchanger core
(1) has a size in the first heat exchanger core
extension direction (C1), and aratio of the size of
the first wind resistance region (17, 17A, 17B) to
the size of the first main segment (10, 10A, 10B)
is greater than or equal to 20% and less than or
equal to 90%; or

aratio of a size of the first wind resistance region
(17,17A, 17B) in the third direction (D3) to a size
of the first main segment (10, 10A, 10B) of the
first heat exchanger core (1) in the third direction
(D3) is greater than or equal to 20% and less
than or equal to 90%; or

a ratio of a length of a portion of the first heat
exchange tube (11, 11A, 11B) occupied by the
first wind resistance region (17, 17A, 17B) to a
length (TL) of the first heat exchange tube (11,
11A, 11B) is greater than or equal to 20% and
less than or equal to 90%.

The heat exchanger (100) according to claim 1,
wherein

the first heat exchanger core (1) has a first ortho-
graphic projection on a second plane in which the
second main segment (20) of the second heat ex-
changer core (2) is located, the second heat exchan-
ger core (2) has a second orthographic projection on
the second plane in which the second main segment
(20) of the second heat exchanger core (2) is located,
and a ratio of an overlapping area between the first
orthographic projection of the first heat exchanger
core (1) and the second orthographic projection of
the second heat exchanger core (2) to an area of the
second orthographic projection of the second heat
exchanger core (2) is greater than or equal to 50%
and less than or equal to 100%.

The heat exchanger (100) according to claim 1,
wherein

an angle between the first main segment (10, 10A,
10B) of the first heat exchanger core (1) and the
second main segment (20) of the second heat ex-
changer core (2) is greater than or equal to 0 degree
and less than or equal to 45 degrees.

The heat exchanger according to claim 1, wherein

the first heat exchanger core (1) has a size in the
first heat exchanger core extension direction
(C1), the second heat exchanger core (2) has
a size in a second heat exchanger core exten-
sion direction (C2) perpendicular to the second
direction (D2) and parallel to a second plane in
which the second main segment (20) of the
second heat exchanger core (2) is located,
and a ratio of the size of the first heat exchanger
core (1) and the size of the second heat exchan-
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ger core (2) is greater than or equal to 30% and
less than or equal to 100%; or

a ratio of a size of the first heat exchanger core
(1) in the third direction (D3) to a size of the
second heat exchanger core (2) in the third
direction (D3) is greater than or equal to 30%
and less than or equal to 100%.

6. The heat exchanger (100) according to claim 1,
wherein

the first heat exchanger core (1) has a size in the
first heat exchanger core extension direction
(C1), the second heat exchanger core (2) has
a size in a second heat exchanger core exten-
sion direction (C2) perpendicular to the second
direction (D2) and parallel to a second plane in
which the second main segment (20) of the
second heat exchanger core (2) is located,
and aratio of the size of the first heat exchanger
core (1) to the size of the second heat exchanger
core (2) is greater than or equal to 60% and less
than or equal to 100%; or

aratio of a size of the first heat exchanger core in
the third direction (D3) to a size of the second
heat exchanger core (2) in the third direction
(D3) is greater than or equal to 60% and less
than or equal to 100%.

7. The heat exchanger (100) according to claim 1,
wherein

the first main segment (10) of the first heat
exchanger core (1) further comprises: a first
fin (12) connected with the first heat exchange
tubes (11) and provided in the first wind resis-
tance region (17), there is no fin in the second
wind resistance (18) region of the first main
segment (10) of the first heat exchanger core
(1); the second main segment (20) of the second
heat exchanger core (2) further comprises: a
second fin (22) connected with the second heat
exchange tubes (21), the second wind resis-
tance region (18) of the first main segment
(10) of the first heat exchanger core (1) has a
size in the first heat exchanger core extension
direction (C1), the second main segment (20) of
the second heat exchanger core (2) has a sizein
a second heat exchanger core extension (C2)
direction perpendicular to the second direction
(D2) and parallel to a second plane in which the
second main segment (20) of the second heat
exchanger core (2) is located, and a ratio of the
size of the second wind resistance region (18) to
the size of the second main segment (20) of the
second heat exchanger core (2) is greater than
orequalto 10% and less than or equal to 70%; or
the first main segment (10) of the first heat
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exchanger core (1) further comprises: a first
fin (12) connected with the first heat exchange
tubes (11) and provided in the first wind resis-
tance region (17), there is no fin in the second
wind resistance region (18) of the first main
segment (10) of the first heat exchanger core
(1); the second main segment (20) of the second
heat exchanger core (2) further comprises: a
second fin (22) connected with the second heat
exchange tubes (21), the second wind resis-
tance region (18) of the first main segment
(10) of the first heat exchanger core (1) has a
size in the third direction (D3), the second main
segment (20) of the second heat exchanger core
(2) has a size in the third direction (D3), and a
ratio of the size of the second wind resistance
region (18) to the size of the second main seg-
ment (20) of the second heat exchanger core (2)
is greater than or equal to 10% and less than or
equal to 70%.

8. The heat exchanger (100) according to claim 1,
wherein

the first main segment (10) of the first heat
exchanger core (1) further comprises: a first
fin (12) connected with the first heat exchange
tubes (11) and provided in the first wind resis-
tance region (17), there is no fin in the second
wind resistance region (18) of the first main
segment (10) of the first heat exchanger core
(1); the second main segment (20) of the second
heat exchanger core (2) further comprises: a
wavy second fin (22) connected with the second
heat exchange tubes (21) and alternately ar-
ranged with the second heat exchange tubes
(21), the second wind resistance region (18) of
the first main segment (10) of the first heat
exchanger core (1) has a size in the first heat
exchanger core extension direction (C1), the
second fin (22) has a size in a second heat
exchanger core extension direction (C2) per-
pendicular to the second direction (D2) and
parallel to a second plane in which the second
main segment (20) of the second heat exchan-
ger core (2) is located, and a ratio of the size of
the second wind resistance region (18) to the
size of the second fin (22) is greater than or
equal to 10% and less than or equal to 70%; or
the first main segment (10) of the first heat
exchanger core (1) further comprises: a first
fin (12) connected with the first heat exchange
tubes (11) and provided in the first wind resis-
tance region (17), there is no fin in the second
wind resistance region (18) of the first main
segment (10) of the first heat exchanger core
(1); the second main segment (20) of the second
heat exchanger core (2) further comprises: a
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wavy second fin (22) connected with the second
heat exchange tubes (21) and alternately ar-
ranged with the second heat exchange tubes
(21), the second wind resistance region (18) of
the first main segment (10) of the first heat
exchanger core (1) has a size in the third direc-
tion (D3), the second fin (22) has a size in the
third direction (D3), and a ratio of the size of the
second wind resistance region (18) to the size of
the second fin (22) is greater than or equal to
10% and less than or equal to 70%.

The heat exchanger (100) according to claim 1,
wherein

the first main segment (10) of the firstheat exchanger
core (1) further comprises: a first fin (12) connected
with the first heat exchange tubes (11), the first fin
(12) comprising afirst sub-fin (121) located in the first
wind resistance region (17), and a second sub-fin
(122) located in the second wind resistance region
(18) and being different from the first sub-fin (121).

The heat exchanger (100) according to claim 9,
wherein

the first sub-fin (121) and the second sub-fin (122) of
the first fin (12) are wavy fins, and a peak-to-peak
distance (FP1) of the first sub-fin (121) is greater than
or equal to 50% of a peak-to-peak distance (FP2) of
the second sub-fin (122) and less than or equal to
90% of the peak-to-peak distance (FP2) of the sec-
ond sub-fin (122).

The heat exchanger (100) according to claim 1,
wherein

the first wind resistance region (17) is adjacent
to the second wind resistance region (18),

the first main segment (10) of the first heat
exchanger core (1) further comprises: a first
fin (12) connected with the first heat exchange
tubes (11), the first fin (12) comprising a first sub-
fin (121) extending in the first wind resistance
region (17) and extending to a boundary be-
tween the first wind resistance region (17) and
the second wind resistance region (18) or near
the boundary, and a second sub-fin (122) ex-
tending in the first wind resistance region (17)
and the second wind resistance region (18).

The heat exchanger (100) according to claim 11,
wherein

the first sub-fin (121) and the second sub-fin
(122) of the first fin (12) are wavy fins and have
sizes in the first heat exchanger core extension
direction (C1), and the size of the first sub-fin
(121) of thefirstfin (12) is greater than orequal to
50% of the size of the second sub-fin (122) of the
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firstfin (12) and less than the size of the second
sub-fin (122) of the first fin (12); or

the first sub-fin (121) and the second sub-fin
(122) of the first fin (12) are wavy fins and have
sizes in the third direction (D3), and the size of
the first sub-fin (121) of the first fin (12) is greater
than or equal to 50% of the size of the second
sub-fin (122) of the first fin (12) and less than the
size of the second sub-fin (122) of the first fin
(12); or

a number (N1) of the first sub-fins (121) of the
first fin (12) is greater than or equal to 10% of a
number (N2) of the second sub-fins (122) of the
firstfin (12) and less than or equal to 80% of the
number (N2) of second sub-fins (122) of the first
fin (12).

The heat exchanger (100) according to claim 1,
wherein

the second heat exchanger core (2) further com-
prises an outlet header (24) connected and
fluidly communicated with the second header
(23),

the first heat exchanger core (1) further com-
prises a refrigerant distribution device (131)
provided in the first header (13), and/or

the second heat exchanger core (2) further com-
prises a refrigerant collection device provided in
the second header (23).

The heat exchanger (100) according to claim 1,
wherein

a wind resistance of the second wind resistance
region (18, 18A, 18B) of the first main segment
(10, 10A, 10B) of the first heat exchanger core (1)
is smaller than that of the second main segment (20)
of the second heat exchanger core (2).

The heat exchanger (100) according to claim 1,
wherein

the second wind resistance region (18, 18A,
18B) has a size in the first heat exchanger core
extension direction (C1), the first main segment
(10, 10A, 10B) of the first heat exchanger core
(1) has a size in the first heat exchanger core
extension direction (C1), and aratio of the size of
the second wind resistance region (18, 18A,
18B) to the size of the first main segment (10,
10A, 10B) is greater than or equal to 20% and
less than or equal to 50%; or

a ratio of a size of the second wind resistance
region (18, 18A, 18B)in the third direction (D3) to
a size of the first main segment (10, 10A, 10B) of
the first heat exchanger core (1) in the third
direction (D3) is greater than or equal to 20%
and less than or equal to 50%.



100
yd

EP 4 560 238 A1

N~ o
- o
\ RO - S
— 3 I o
o —\F
- o
1, ~—
\|s - /|
Ay Ja
0
FARY ANV \
AN NV (op]
-
SZISZISZ
BV B —. V—
TSzl Y
TTSIISTY N
TS 7571
N\ ARWinW]
(@] iRV
TS T%7]
TSI 71
/ 1571
(43 ]
o™ . )
f v/
™ N 3
o
() o O o N e
~ o~ N
d
i m -
S o
] L= B

Fig. 1



100

19

/17

12

EP 4 560 238 A1

28

—
O
A e
o
=
\ 00
—
\ -
—
JaVa
LW W Y (ap]
—
il W WL X Y
F3 N F] e SR Y X
-—
NI\I! A X
B W) Y Y /
P WA Wi Y Y
I 2F X AN
Wi Wi X
P ) Y by
AV a— —
WA W kY b
Fi
Taﬁ / | \ k\
— N
9 o M <
N N~ o o
N
(o)
0O O

Fig.2



EP 4 560 238 A1

29



EP 4 560 238 A1

M‘W
™
o - O
o
T
\ ) o

N \Ng

A\ ‘1ﬁi“mmmmﬁ1ﬂm A

N TG

AL

XL

oL LA

27 LIS

ALK

.................................................................................. AN

!
AIALIDIL—— N\

30



EP 4 560 238 A1

~N
/ \”\\
[ ]S
8*‘ - o 2
-— 2 ©
Q

AAA ¥¥ E_
VVVVVV

S A VAVAVAVAVAVAN

Fig. 6

) AP
|~

\/\/A/\Ai\/\,
f —

/] & e

—

M
1
\

\

w

Fig.5



EP 4 560 238 A1

32

16

160

161

Fig. 8



EP 4 560 238 A1

33

Fig. 9



K

16
N
162 —

Fig. 11

13

Fig. 10



19

-
C)\
—

\/\/\/\/\/\/\/\%

VVVV

VVVVVV\

/

L

16

(:) C\l

L — -

13

Fig. 12



/
DB

4__.._,..1
C1

iﬁ\ ﬂ

f VVVVVVV

------

_VVVVVVN]
IAVAVAVAVAVAVAVAN N

AV

o)
-

13 = ° : : -

= -— o
_— -— —

Fig. 13



100

EP 4 560 238 A1

e

tl

h

37

Fig 14



EP 4 560 238 A1

o

001

s
T
N._ﬁ_ oL
A
e L

o_\m_‘
|

61—

Gl 314

el

Ly ek

R e,

38



EP 4 560 238 A1

ffffffffffffffff VVVVVVVV NN
VVVVVVVVN/ N
VVAVVVVVV NN

ERVAVAAVAYAVAAVAVEE

VVVVVVVV NN

IRVAYAVAVAAVAYAAVAVER

VANNVNNNNNNS
VVVVVVVV NN/

ERVVAVVVYAVAVAR
—\VVVVVVVN NS

VVVVVVVVNN/
VVVVVVVVN N/
VVAVVNVNVNV NN

-

L L

122

p—
g

39

Fig. 16



EP 4 560 238 A1

00l

Ll 384

€l

6¢

40



EP 4 560 238 A1

FOH

0oL

8l 814

cecl

1221
(ZLizi

Lz

AN

(ZLzzl

62

41



100
“
19

122(12)

D

1221

EP 4 560 238 A1

I~

-

o
= S5 )
=~ | &

e

|

JAVAVAVAVAVAVAN

NAVAVAVAVAVAVAVAVAVAVAVA

VVVVVVVV

VVVVVVVV

ot —  VNNNNNNNN

VVVVVVVV

VVVVVVVVVVV,

VVVVVVVYV

VAVAVAVAVAVAVAVAVAVAVAV !

1222

VVVVVVVV

121(12)

VVVVVVVVVVVY |

/ -
(o -~
-

42

Fig. 19



EP 4 560 238 A1

0z 3!4

_\m_/r Pran!
AAA b
2\ b
o .
Ll - CC
el | 12
W Hmo 1}y
i
o 1 M./om
€d
mmﬁ“_ el i
g !
H1L + KA <4
| \AEEERE , 62
BH E: vANINA}
! \ (Z1)2z)
6L
oo~ ! e 1221

cd

43



EP 4 560 238 A1

VVVVVINN/|

VVVVYV

122(12)

D2

VVVVY

IRAVAVAVAVAVANVAVAL

VAV
VVVV VNN
VVVVV

VNV W]

VVVVV

ANAVAYAY,

121(12)

VAVAVAVAVAVAVA

~
~
13

1

1
1221
1222

44

VVVVN/N|

AANAAAVA

Fig. 21



EP 4 560 238 A1

e N e
o
E _— e’ B
\ = L L
Eg N QJ(N & & *J\\
< \ N \ //§9£3

4 i / l

I AAAAAXAALAAALAALAL
x “'A‘I ............................................................................................................................................................................................................................................................................

Con AL
LALLM
AL LALLM
S LALLM
LALLM

S LALLM
U
=

121(12)

122(12)
Fig. 22

LA

XA

N A
T LALLM

S LI | ™
....... i B e e e e
f /‘ f - © f
2||d =7% ] e
T 0O
L Li.
|
et — -
- I -

45






EP 4 560 238 A1

et e
—— g T
S | | ~—= -
U
Lan)
od o
~ \ N \ ~
s il 1z —
S A &:{\_ Ammmnnnnmwwr S

!nnnnnnMWf

f /,_/
L an
o| |— I~
o [ ‘_‘V" = =
e
@]
e WO
P
— )
L bl
s
— ] | — B
ety . - T

47

Fig.25



100
yd

EP 4 560 238 A1

—
O
e
- ™
_— [——b
rasiilf LL- Foiw
B
e =
o I -
T e - X
\ \ ,[ \""

48

%
]
/ff‘\
C A
- N\
mfgé AN
& e
- .

Fig. 26



EP 4 560 238 A1

LT 314

6l —>

001

cd

49



EP 4 560 238 A1

ey

8L —

43"

LLL

L—
10}
mm;

6l —>

00!

8¢ 814

T | SO 3 DO i AN ) NN | T

_lf Ny

vl

¢d

50



EP 4 560 238 A1

€Ll

8L—"

chl

L1

Ll—"

20

ed

6l—

001

cd

51



EP 4 560 238 A1

0¢€ 814

€l

8lL—,

LEL

Ll—

10}

ea|

6L —>

001

52



EP 4 560 238 A1

acel —

—— VCEL

(€L)g€L

8L —

Gl
(LEL)FLEL
(LELVLEL

LL—

9]
BH
5L—

/7

00l

i

(ELVEL
14}

/

m_‘_\mr

cll

/

L

LLL

53



EP 4 560 238 A1

TELN_
E 7 w ] m‘m
gL —> \ ;\ﬂm €l
Gl / _ pl
LEL ¢l
_ z1L St
LLL
L— S
_\OH 4/9
ea| |
001 ¢d

54



EP 4 560 238 A1

Vo6l

dol

55



EP 4 560 238 A1

vE€ 814

ae1l-

vieL vel Vb

\ /
A — VCEL
~_V8l |vyziL
// VE1L-
VELL 31
RS
VCLL  vol
-~ 0l
VIl
VIl <~}
VILL vyt

56



EP 4 560 238 A1

geL-

19}

ea)

Vi
vigr VEL S
\ /
!
<~ V8L [yl
/// VETL-
. Toer!
NJVEE s
VCLL  wvol
~— 0l
Vil
Vi <—/}|
/ |
VILL  yiy

57



EP 4 560 238 A1

Q¢ 314

Vigl

\

ver U

/

A\

el

cd

WRM ™ M
i ! /

ViLL

~—V8L vzl

J

S~ 1 yElL-

.
™

Vil

Vel g

s
VZlL _ volL

-~— 0l
Vil

-t 11

VL ——|

58



EP 4 560 238 A1

de11-

V8L [vyzil

_— VOl

o~ VETL-

59



10

15

20

25

30

35

40

45

50

55

9

Europaisches
Patentamt
European
Patent Office

Office européen
des brevets

=

EPO FORM 1503 03.82 (P04C01)

EP 4 560 238 A1

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 24 21 4568

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A EP 0 654 645 A2 (SHOWA ALUMINUM CORP [JP]) |1-15 INV.
24 May 1995 (1995-05-24) F28D1/047
* columns 4-6; figures 1-2 * F28F1/02
----- F28F1/12
A EP 1 519 133 A2 (SANDEN CORP [JP]) 1-15 F28F1/32
30 March 2005 (2005-03-30) F28F17/00
* paragraphs [0017] - [0023]; figures 2,6
*
A US 7 549 465 B2 (LENNOX INTERNAT INC [US]) [1-15
23 June 2009 (2009-06-23)
* column 6; figure 4 *
A DE 602 19 538 T2 (MODINE MFG CO [US]) 1-15
20 December 2007 (2007-12-20)
* paragraph [0045]; figure 7 *
A US 10 718 534 B2 (SAMSUNG ELECTRONICS CO 1-15
LTD [KR]) 21 July 2020 (2020-07-21)
* column 8; figures 2-3 *
_____ TECHNICAL FIELDS
SEARCHED (IPC)
A EP 2 369 285 Bl (SANHUA HANGZHOU MICRO 1-15
CHANNEL HEAT EXCHANGER CO LTD [CN] ET AL.) F28D
19 August 2020 (2020-08-19) F28F
* paragraphs [0047] - [0049]; figures 1-5
*
A WO 2022/257776 Al (ZHEJIANG DUNAN 1
ARTIFICIAL ENV CO LTD [CN])
15 December 2022 (2022-12-15)
* pages 3-4; figure 4 *
A JP HO04 136690 A (SHOWA ALUMINUM CORP) 1
11 May 1992 (1992-05-11)
* page 3; figures 1-4 *
-/--
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 2 April 2025 Merkt, Andreas
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A 1technological DACKGrOUNG e et ettt e e ettt e et
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document
page 1 of

60




10

15

20

25

30

35

40

45

50

55

EP 4 560 238 A1

9

des

Europaisches
Patentamt

European

Patent Office EUROPEAN SEARCH REPORT

Office européen

brevets

=

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 24 21 4568

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A EP 0 559 983 Bl (MODINE MFG CO [US]) 1

10 April 1996 (1996-04-10)

* columns 5-10; figures 1-3 *
DE 10 2018 103412 Al (VOLKSWAGEN AG [DE]) |1
22 August 2019 (2019-08-22)

* paragraphs [0040] - [0041l]; figures 1-3
*

JP 2002 090083 A (JAPAN CLIMATE SYSTEMS 1
CORP) 27 March 2002 (2002-03-27)

* paragraphs [0013], [0018]; figures 1-3

*

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED  (IPC)

Place of search Date of completion of the search

Examiner

Munich 2 April 2025 Merkt, Andreas

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

after the filing date

: document cited in the application
: document cited for other reasons

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
D

L

O : non-written disclosure & : member of the same patent family, corresponding

P :inte

rmediate document document

61

page 2 of




EPO FORM P0459

EP 4 560 238 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 24 21 4568

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

02-04-2025
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 0654645 A2 24-05-1995 AT E175492 T1 15-01-1999
AU 678620 B2 05-06-1997
CN 1107221 A 23-08-1995
DE 69415779 T2 27-05-1999
EP 0654645 A2 24-05-1995
ES 2127358 T3 16-04-1999
JP 3305460 B2 22-07-2002
JP H07146089 A 06-06-1995
KR 950014830 A 16-06-1995
Us 5531268 A 02-07-1996
EP 1519133 A2 30-03-2005 CN 1629590 A 22-06-2005
EP 1519133 A2 30-03-2005
JP 2005106328 A 21-04-2005
UsS 7549465 B2 23-06-2009 uUs 2007246206 Al 25-10-2007
WO 2007127716 A2 08-11-2007
DE 60219538 T2 20-12-2007 AR 035737 Al 07-07-2004
AR 044266 A2 07-09-2005
AT E360183 T1 15-05-2007
AU 783870 B2 15-12-2005
BR 0200330 A 29-10-2002
CA 2368871 Al 07-08-2002
CN 1369680 A 18-09-2002
DE 60219538 T2 20-12-2007
EP 1231448 A2 14-08-2002
EP 1691160 Al 16-08-2006
JP 4050910 B2 20-02-2008
JP 2002318087 A 31-10-2002
KR 20020065840 A 14-08-2002
MX PA02001239 A 19-09-2002
W 522215 B 01-03-2003
uUs 2002134537 Al 26-09-2002
Us 2004149424 Al 05-08-2004
US 10718534 B2 21-07-2020 AU 2016340648 Al 22-02-2018
BR 112018003360 A2 25-09-2018
CN 108139088 A 08-06-2018
EP 3322940 A1l 23-05-2018
KR 20170047684 A 08-05-2017
RU 2689857 C1 29-05-2019
Us 2017115011 A1l 27-04-2017
WO 2017069484 Al 27-04-2017
EP 2369285 Bl 19-08-2020 CN 101806550 A 18-08-2010

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

page 1 of 2

62



EP 4 560 238 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 24 21 4568

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

02-04-2025
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 2369285 A2 28-09-2011
us 2011232884 Al 29-09-2011
WO 2022257776 Al 15-12-2022 CN 115451748 A 09-12-2022
EP 4354067 Al 17-04-2024
JP 2024520278 A 24-05-2024
KR 20240012500 A 29-01-2024
uUs 2024263891 Al 08-08-2024
WO 2022257776 Al 15-12-2022
JP H04136690 A 11-05-1992 JP 3048614 B2 05-06-2000
JP H04136690 A 11-05-1992
EP 0559983 Bl 10-04-1996 AT E136638 T1 15-04-1996
AU 2742692 A 16-09-1993
BR 9301124 A 14-09-1993
CA 2081695 Al 12-09-1993
DE 69209817 T2 22-08-1996
EP 0559983 Al 15-09-1993
JP 3340785 B2 05-11-2002
JP H0611280 A 21-01-1994
KR 930019339 A 18-10-1993
uUs 5279360 A 18-01-1994
Us 5533259 A 09-07-1996
DE 102018103412 Al 22-08-2019 NONE
JP 2002090083 A 27-03-2002 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

63

page 2 of 2




	bibliography
	abstract
	description
	claims
	drawings
	search report

