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(54) HEAT EXCHANGER AND AIR CONDITIONING SYSTEM HAVING SAME

(57) Disclosed in the present invention are a heat
exchanger and an air conditioning system having same.
The heat exchanger comprises: a first heat exchanger
core comprising a first sub-heat exchanger core and a
second sub-heat exchanger core, wherein the first
sub-heat exchanger core and the second sub-heat ex-
changer core comprise heat exchange tubes, the heat
exchange tubes of the first sub-heat exchanger core and
the second sub-heat exchanger core are connected to
each other, and orthographic projections of the first
sub-heat exchanger core and the second sub-heat ex-
changer core on a plane where the second sub-heat ex-
changer core is located at least overlap partially; and a

second heat exchanger core comprising a heat exchange
tube, wherein the heat exchange tube of the second heat
exchanger core is connected to the heat exchange tubes
of the first sub-heat exchanger core and the second
sub-heat exchanger core. At the same incoming wind
speed, the ratio of the wind resistance of the heat ex-
changer to the air passing through the first heat exchang-
er core to the wind resistance of the heat exchanger to
the air passing through the second heat exchanger core
is less than a predetermined value. By using the heat
exchanger according to the present invention, the per-
formance of the heat exchanger can be improved.
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Description

Technical Field

[0001] The embodiments of the present invention re-
late to a heat exchanger and an air-conditioning system
having same.

Background

[0002] A heat exchanger comprises a header and heat
exchange tubes. The heat exchanger may comprise mul-
tiple rows of heat exchanger cores.

Summary of the Invention

[0003] An objective of embodiments of the present in-
vention is to provide a heat exchanger and an air-condi-
tioning system having same, which, for example, enable
an improvement in heat exchanger performance.
[0004] Embodiments of the present invention provide
a heat exchanger, comprising: a first heat exchanger
core, the first heat exchanger core comprising a first sec-
ondary heat exchanger core and a second secondary
heat exchanger core, each of the first secondary heat
exchanger core and second secondary heat exchanger
core comprising a heat exchange tube, the heat ex-
change tubes of the first secondary heat exchanger core
and second secondary heat exchanger core being con-
nected to each other, and orthographic projections of the
first secondary heat exchanger core and second second-
ary heat exchanger core on a plane in which the second
secondary heat exchanger core lies being at least par-
tially overlapping; and a second heat exchanger core,
the second heat exchanger core comprising a heat ex-
change tube, the heat exchange tube of the second heat
exchanger core being connected to the heat exchange
tube of the second secondary heat exchanger core of
the first heat exchanger core, wherein, at the same in-
coming wind speed, the ratio of the wind resistance pre-
sented by the heat exchanger to air passing through the
first heat exchanger core to the wind resistance present-
ed by the heat exchanger to air passing through the sec-
ond heat exchanger core is less than a predetermined
value.
[0005] According to embodiments of the present inven-
tion, each of the first secondary heat exchanger core and
second secondary heat exchanger core of the first heat
exchanger core further comprises a fin; the second heat
exchanger core further comprises a fin; and at the same
incoming wind speed, the wind resistance or pressure
drop caused by at least a portion of at least one fin of the
second heat exchanger core is greater than the wind re-
sistance or pressure drop caused by at least a portion of
at least one fin of the first heat exchanger core.
[0006] According to embodiments of the present inven-
tion, a cross-sectional area of at least one heat exchange
tube of the second heat exchanger core is greater than

a cross-sectional area of at least one heat exchange tube
of the first heat exchanger core.
[0007] According to embodiments of the present inven-
tion, the heat exchanger further comprises: a first wind
barrier plate, the first wind barrier plate being located at
one side of the second heat exchanger core in the thick-
ness direction of the second heat exchanger core; and
orthographic projections of the first wind barrier plate and
the second heat exchanger core on a plane in which the
second heat exchanger core lies are at least partially
overlapping.
[0008] According to embodiments of the present inven-
tion, the heat exchanger further comprises: a connecting
part, the heat exchange tubes of the first secondary heat
exchanger core and second secondary heat exchanger
core of the first heat exchanger core being connected via
the connecting part,
the first wind barrier plate being located at the side of the
first secondary heat exchanger core of the first heat ex-
changer core that is remote from the connecting part in
the length direction of the heat exchange tube of the first
secondary heat exchanger core of the first heat exchang-
er core.
[0009] According to embodiments of the present inven-
tion, the first wind barrier plate and the first secondary
heat exchanger core of the first heat exchanger core are
located at the same side of the second secondary heat
exchanger core of the first heat exchanger core in the
thickness direction of the second secondary heat ex-
changer core of the first heat exchanger core.
[0010] According to embodiments of the present inven-
tion, the heat exchanger further comprises: a second
wind barrier plate, wherein orthographic projections of
the second wind barrier plate and the first heat exchanger
core on a plane in which the second secondary heat ex-
changer core of the first heat exchanger core lies are at
least partially overlapping.
[0011] According to embodiments of the present inven-
tion, in the thickness direction of the second secondary
heat exchanger core of the first heat exchanger core, the
first wind barrier plate and the second wind barrier plate
are located at the opposite side of the second secondary
heat exchanger core of the first heat exchanger core from
the first secondary heat exchanger core; and at the same
incoming wind speed, the wind resistance of the second
wind barrier plate is less than or equal to the wind resist-
ance of the first wind barrier plate.
[0012] According to embodiments of the present inven-
tion, the heat exchanger further comprises: a third wind
barrier plate, the third wind barrier plate being located
between the first secondary heat exchanger core and
second secondary heat exchanger core of the first heat
exchanger core in the thickness direction of the second
secondary heat exchanger core of the first heat exchang-
er core.
[0013] According to embodiments of the present inven-
tion, the heat exchanger further comprises: a connecting
part, the heat exchange tubes of the first secondary heat
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exchanger core and second secondary heat exchanger
core of the first heat exchanger core being connected via
the connecting part; a first header, the first header being
connected to the heat exchange tube of the second heat
exchanger core at the side of the second heat exchanger
core that is remote from the second secondary heat ex-
changer core of the first heat exchanger core; and a sec-
ond header, the second header being connected to the
heat exchange tube of the first secondary heat exchanger
core of the first heat exchanger core at the side of the
first secondary heat exchanger core of the first heat ex-
changer core that is remote from the connecting part.
[0014] According to embodiments of the present inven-
tion, a cross-sectional area of the first header is greater
than a cross-sectional area of the second header.
[0015] According to embodiments of the present inven-
tion, the connecting part comprises multiple connecting
tubes, and heat exchange tubes of the first secondary
heat exchanger core of the first heat exchanger core are
respectively connected to heat exchange tubes of the
second secondary heat exchanger core of the first heat
exchanger core via the multiple connecting tubes.
[0016] According to embodiments of the present inven-
tion, at least one of density, fin width, fin window angle,
number of windows and window length of at least a por-
tion of at least one fin of the second heat exchanger core
is greater than at least one of density, fin width, fin window
angle, number of windows and window length of at least
a portion of at least one fin of the first heat exchanger
core.
[0017] Embodiments of the present invention further
provide an air-conditioning system, comprising the heat
exchanger described above.
[0018] According to embodiments of the present inven-
tion, the heat exchanger further comprises: a connecting
part, the heat exchange tubes of the first secondary heat
exchanger core and second secondary heat exchanger
core of the first heat exchanger core being connected via
the connecting part; a first header, the first header being
connected to the heat exchange tube of the second heat
exchanger core at the side of the second heat exchanger
core that is remote from the second secondary heat ex-
changer core of the first heat exchanger core; and a sec-
ond header, the second header being connected to the
heat exchange tube of the first secondary heat exchanger
core of the first heat exchanger core at the side of the
first secondary heat exchanger core of the first heat ex-
changer core that is remote from the connecting part.
[0019] According to embodiments of the present inven-
tion, the first header and the second header are disposed
horizontally in use.
[0020] According to embodiments of the present inven-
tion, the heat exchanger further comprises: a first header,
the first header being connected to the heat exchange
tube of the second heat exchanger core at the side of
the second heat exchanger core that is remote from the
second secondary heat exchanger core of the first heat
exchanger core, wherein the first header is disposed hor-

izontally in use, and the first header is below the second
heat exchanger core in use.
[0021] According to embodiments of the present inven-
tion, in use, the first header is below the second heat
exchanger core, and the second header is below the sec-
ond secondary heat exchanger core of the first heat ex-
changer core.
[0022] According to embodiments of the present inven-
tion, in use, the first header is above the second heat
exchanger core, and the second header is above the
second secondary heat exchanger core of the first heat
exchanger core.
[0023] According to embodiments of the present inven-
tion, in use, the second heat exchanger core and the
second secondary heat exchanger core of the first heat
exchanger core are located upstream of the first second-
ary heat exchanger core of the first heat exchanger core
in the direction of flow of air through the heat exchanger.
[0024] According to embodiments of the present inven-
tion, in use, the second heat exchanger core and the
second secondary heat exchanger core of the first heat
exchanger core are located downstream of the first sec-
ondary heat exchanger core of the first heat exchanger
core in the direction of flow of air through the heat ex-
changer.
[0025] By using the heat exchanger and the air-condi-
tioning system having same according to embodiments
of the present invention, for example, heat exchanger
performance can be improved.

Brief Description of the Drawings

[0026]

Fig. 1 is a schematic perspective view of a heat ex-
changer according to an embodiment of the present
invention.
Fig. 2 is a schematic perspective view of a heat ex-
changer according to another embodiment of the
present invention.
Fig. 3 is a schematic perspective view of fins of a
heat exchanger according to an embodiment of the
present invention; and
Fig. 4 is a sectional view of the fins shown in Fig. 3.

Detailed Description of the Invention

[0027] The present invention is explained further below
in conjunction with the accompanying drawings and spe-
cific embodiments.
[0028] An air-conditioning system according to embod-
iments of the present invention comprises a compressor,
and heat exchangers serving as an evaporator and a
condenser.
[0029] Referring to Figs. 1 - 2, a heat exchanger 100
according to embodiments of the present invention com-
prises: a first heat exchanger core 1, the first heat ex-
changer core 1 comprising a first secondary heat ex-
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changer core 11 and a second secondary heat exchang-
er core 12, each of the first secondary heat exchanger
core 11 and second secondary heat exchanger core 12
comprising a heat exchange tube 8, the heat exchange
tubes 8 of the first secondary heat exchanger core 11
and second secondary heat exchanger core 12 being
connected to each other, and orthographic projections
of the first secondary heat exchanger core 11 and second
secondary heat exchanger core 12 on a plane in which
the second secondary heat exchanger core 12 lies being
at least partially overlapping; and a second heat ex-
changer core 2, the second heat exchanger core 2 com-
prising a heat exchange tube 8, the heat exchange tube
8 of the second heat exchanger core 2 being connected
to the heat exchange tube 8 of the second secondary
heat exchanger core 12 of the first heat exchanger core
1. At the same incoming wind speed, the ratio of the wind
resistance presented by the heat exchanger 100 to air A
passing through the first heat exchanger core 1 to the
wind resistance presented by the heat exchanger 100 to
air A passing through the second heat exchanger core 2
is less than a predetermined value. For example, when
the heat exchange tubes and fins of the first heat ex-
changer core and second heat exchanger core have the
same structure and no wind barrier plate is installed, at
the same incoming wind speed, the ratio of the wind re-
sistance presented by the heat exchanger to passage
through the first heat exchanger core to the wind resist-
ance presented by the heat exchanger to passage
through the second heat exchanger core is approximate-
ly 2. The wind resistance presented by the heat exchang-
er 100 to air A passing through the first heat exchanger
core 1 is only the wind resistance presented by the first
heat exchanger core 1 to air A if no wind barrier plate is
present, but if a wind barrier plate is present, it is the wind
resistance presented by the first heat exchanger core 1
and the wind barrier plate to air A. Similarly, the wind
resistance presented by the heat exchanger 100 to air A
passing through the second heat exchanger core 2 is
only the wind resistance presented by the second heat
exchanger core 2 to air A if no wind barrier plate is
present, but if a wind barrier plate is present, it is the wind
resistance presented by the second heat exchanger core
2 and the wind barrier plate to air A. It must be explained
that the expression "at the same incoming wind speed"
does not mean that the incoming wind speeds of the first
heat exchanger core and second heat exchanger core
when the heat exchanger is being used need to be the
same; rather, it means that the ratio of the wind resistance
presented by the heat exchanger to passage through the
first heat exchanger core to the wind resistance present-
ed by the heat exchanger to passage through the second
heat exchanger core needs to be measured for compar-
ison when the incoming wind speeds are the same. When
mentioned below, the expression "at the same incoming
wind speed" may be interpreted in a similar way.
[0030] In embodiments of the present invention, refer-
ring to Figs. 1-4, each of the first secondary heat ex-

changer core 11 and second secondary heat exchanger
core 12 of the first heat exchanger core 1 further com-
prises a fin 9; the second heat exchanger core 2 further
comprises a fin 9; and at the same incoming wind speed,
the wind resistance or pressure drop caused by at least
a portion of at least one fin 9 of the second heat exchanger
core 2 is greater than the wind resistance or pressure
drop caused by at least a portion of at least one fin 9 of
the first heat exchanger core 1. For example, the density
of at least a portion of at least one fin 9 of the second
heat exchanger core 2 is greater than the density of the
fin 9 of the first heat exchanger core 1. For the wave-
shaped fin shown in Figs. 3 and 4, the fin density may
be the number of crests or troughs per unit length of the
wave. If the fin is a plate-like fin with a heat exchange
tube passing through it, the fin density is the number of
fins per unit length perpendicular to the plane of fin ex-
tension. In addition, the wind resistance or pressure drop
may also be adjusted by changing at least one of the fin
width W (in the wind direction A), the angle α of fin win-
dows 91 (the angle α to the wind direction A), the number
of windows 91, and the length H of the windows 91. For
example, at least one of the density, fin width W, angle
α of fin windows 91, number of windows 91 and length
H of windows 91 of at least a portion of at least one fin 9
of the second heat exchanger core 2 is greater than at
least one of the density, fin width W, angle α of fin win-
dows 91, number of windows 91 and length H of windows
91 of at least a portion of at least one fin 9 of the first heat
exchanger core 1. It must be explained that only some
fins have been drawn demonstratively in Figs. 1 and 2;
the number and distribution, etc. of fins are not limited to
this.
[0031] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, a cross-sectional area of at least
one heat exchange tube 8 of the second heat exchanger
core 2 is greater than a cross-sectional area of at least
one heat exchange tube 8 of the first heat exchanger
core 1.
[0032] In some embodiments of the present invention,
the fin of the second heat exchanger core 2 may be the
same as the fin of the second secondary heat exchanger
core 12 of the first heat exchanger core 1; at the same
incoming wind speed, the wind resistance or pressure
drop caused by at least a portion of at least one fin 9 of
the second heat exchanger core 2 is greater than the
wind resistance or pressure drop caused by at least a
portion of at least one fin 9 of the first secondary heat
exchanger core 11 of the first heat exchanger core 1. In
some examples of the present invention, a flat tube of
the second heat exchanger core 2 may be the same as
a flat tube of the second secondary heat exchanger core
12 of the first heat exchanger core 1, and a cross-sec-
tional area of at least one heat exchange tube 8 of the
second heat exchanger core 2 is greater than a cross-
sectional area of at least one heat exchange tube 8 of
the first secondary heat exchanger core 11 of the first
heat exchanger core 1. By configuring the fin and/or heat
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exchange tube of the second heat exchanger core 2 to
be the same as the fin and/or heat exchange tube of the
second secondary heat exchanger core 12 of the first
heat exchanger core 1, the manufacturing difficulty can
be reduced.
[0033] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, the heat exchanger 100 further
comprises a first wind barrier plate 31, the first wind bar-
rier plate 31 being located at one side of the second heat
exchanger core 2 in the thickness direction of the second
heat exchanger core 2; and orthographic projections of
the first wind barrier plate 31 and the second heat ex-
changer core 2 on a plane in which the second heat ex-
changer core 2 lies are at least partially overlapping.
[0034] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, the heat exchanger 100 further
comprises a connecting part 5, wherein the heat ex-
change tubes 8 of the first secondary heat exchanger
core 11 and second secondary heat exchanger core 12
of the first heat exchanger core 1 are connected via the
connecting part 5; and in the length direction of the heat
exchange tube 8 of the first secondary heat exchanger
core 11 of the first heat exchanger core 1, the first wind
barrier plate 31 is located at the side of the first secondary
heat exchanger core 11 of the first heat exchanger core
1 that is remote from the connecting part 5. According to
an example of the present invention, the first wind barrier
plate 31 and the first secondary heat exchanger core 11
of the first heat exchanger core 1 are located at the same
side of the second secondary heat exchanger core 12 of
the first heat exchanger core 1 in the thickness direction
of the second secondary heat exchanger core 12 of the
first heat exchanger core 1.
[0035] In embodiments of the present invention, refer-
ring to Fig. 2, the heat exchanger 100 further comprises
a second wind barrier plate 32, wherein orthographic pro-
jections of the second wind barrier plate 32 and the first
heat exchanger core 1 on a plane in which the second
secondary heat exchanger core 12 of the first heat ex-
changer core 1 lies are at least partially overlapping. Ac-
cording to an example of the present invention, in the
thickness direction of the second secondary heat ex-
changer core 12 of the first heat exchanger core 1, the
first wind barrier plate 31 and the second wind barrier
plate 32 are located at the opposite side of the second
secondary heat exchanger core 12 of the first heat ex-
changer core 1 from the first secondary heat exchanger
core 11; and at the same incoming wind speed, the wind
resistance of the second wind barrier plate 32 is less than
or equal to the wind resistance of the first wind barrier
plate 31.
[0036] In embodiments of the present invention, refer-
ring to Fig. 2, the heat exchanger 100 further comprises
a third wind barrier plate 33, the third wind barrier plate
33 being located between the first secondary heat ex-
changer core 11 and second secondary heat exchanger
core 12 of the first heat exchanger core 1 in the thickness
direction of the second secondary heat exchanger core

12 of the first heat exchanger core 1.
[0037] In embodiments of the present invention, refer-
ring to Fig. 2, the heat exchanger 100 further comprises
a first header 61, the first header 61 being connected to
the heat exchange tube 8 of the second heat exchanger
core 2 at the side of the second heat exchanger core 2
that is remote from the second secondary heat exchang-
er core 12 of the first heat exchanger core 1; and a second
header 62, the second header 62 being connected to the
heat exchange tube 8 of the first secondary heat ex-
changer core 11 of the first heat exchanger core 1 at the
side of the first secondary heat exchanger core 11 of the
first heat exchanger core 1 that is remote from the con-
necting part 5. A cross-sectional area of the first header
61 may be greater than a cross-sectional area of the sec-
ond header 62.
[0038] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, the connecting part 5 comprises
multiple connecting tubes 51, and heat exchange tubes
8 of the first secondary heat exchanger core 11 of the
first heat exchanger core 1 are respectively connected
to heat exchange tubes 8 of the second secondary heat
exchanger core 12 of the first heat exchanger core 1 via
the multiple connecting tubes 51.
[0039] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, the first header 61 and the second
header 62 are disposed horizontally in use.
[0040] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, the first header 61 is disposed hor-
izontally in use, and the first header 61 is below the sec-
ond heat exchanger core 2 in use.
[0041] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, in use, the first header 61 is below
the second heat exchanger core 2, and the second head-
er 62 is below the second secondary heat exchanger
core 12 of the first heat exchanger core 1.
[0042] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, in use, the first header 61 is above
the second heat exchanger core 2, and the second head-
er 62 is above the second secondary heat exchanger
core 12 of the first heat exchanger core 1.
[0043] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, in use, the second heat exchanger
core 2 and the second secondary heat exchanger core
12 of the first heat exchanger core 1 are located upstream
of the first secondary heat exchanger core 11 of the first
heat exchanger core 1 in the direction of flow of air A
through the heat exchanger 100.
[0044] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, in use, the second heat exchanger
core 2 and the second secondary heat exchanger core
12 of the first heat exchanger core 1 are located down-
stream of the first secondary heat exchanger core 11 of
the first heat exchanger core 1 in the direction of flow of
air A through the heat exchanger 100.
[0045] Although the headers have been described with
reference to the drawings, the headers may have any
suitable shape and structure; there is no limitation to the
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headers shown in Figs. 1 and 2.
[0046] Referring to Figs. 1 - 2, the heat exchanger 100
according to embodiments of the present invention com-
prises: a first row of heat exchanger cores 101 formed
by the second secondary heat exchanger core 12 of the
first heat exchanger core 1 and the second heat exchang-
er core 2, the first row of heat exchanger cores 101 com-
prising multiple heat exchange tubes 8; a second row of
heat exchanger cores 102 formed by the first secondary
heat exchanger core 11 of the first heat exchanger core
1 and located at one side of the first row of heat exchanger
cores 101 in the thickness direction of the first row of heat
exchanger cores 101, the second row of heat exchanger
cores 102 comprising multiple heat exchange tubes 8,
the length of the heat exchange tubes 8 of the first row
of heat exchanger cores 101 being greater than the
length of the heat exchange tubes 8 of the second row
of heat exchanger cores 102; and a connecting part 5,
the multiple heat exchange tubes 8 of the first row of heat
exchanger cores 101 being connected to the multiple
heat exchange tubes 8 of the second row of heat ex-
changer cores 102 via the connecting part 5. The differ-
ence between the wind resistance presented by the heat
exchanger 100 to air A passing through the second row
of heat exchanger cores 102 and the wind resistance
presented by the heat exchanger 100 to air A passing
through the first row of heat exchanger cores 101 at an
outer side of the second row of heat exchanger cores
102 is less than a predetermined value.
[0047] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, the connecting part 5 comprises
multiple connecting tubes 51, the multiple heat exchange
tubes 8 of the first row of heat exchanger cores 101 being
respectively connected to the multiple heat exchange
tubes 8 of the second row of heat exchanger cores 102
via the multiple connecting tubes 51. In the embodiments
shown in the figures, the first row of heat exchanger cores
101 and the second row of heat exchanger cores 102
are formed by bending the same heat exchanger cores,
with the bent part of the heat exchanger cores forming
the connecting part 5. The connecting part 5 may com-
prise heat exchange tubes as the multiple connecting
tubes 51, and fins arranged alternately with the multiple
connecting tubes 51.
[0048] In embodiments of the present invention, refer-
ring to Figs. 1-4, the first row of heat exchanger cores
101 further comprises multiple fins 9 arranged alternately
with the multiple heat exchange tubes 8; the second row
of heat exchanger cores 102 further comprises multiple
fins 9 arranged alternately with the multiple heat ex-
change tubes 8; and the density of the fins 9 of the second
row of heat exchanger cores 102 is less than the density
of the fins 9 of the first row of heat exchanger cores 101.
For example, the density of fins used in the second row
of heat exchanger cores 102 is less than the density of
fins of the first row of heat exchanger cores 101, so that
the second row of heat exchanger cores 102 has low
wind resistance. As another example, the density of fins

used in the part of the first row of heat exchanger cores
101 that extends beyond the second row of heat ex-
changer cores 102 is greater than the density of fins in
the part of the first row of heat exchanger cores 101 that
faces the second row of heat exchanger cores 102, to
increase the wind resistance of this part. The wind speed
can thus be substantially equalized over the entire heat
exchanger surface, to increase the amount of heat ex-
changed. At least one of the first row of heat exchanger
cores 101 and the second row of heat exchanger cores
102 may not comprise fins.
[0049] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, a cross-sectional area of the heat
exchange tubes 8 of the second row of heat exchanger
cores 102 is less than a cross-sectional area of the heat
exchange tubes 8 of the first row of heat exchanger cores
101.
[0050] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, the heat exchanger 100 further
comprises a first wind barrier plate 31, the first wind bar-
rier plate 31 being located at one side of the first row of
heat exchanger cores 101 in the thickness direction of
the first row of heat exchanger cores 101, and located at
the side of the second row of heat exchanger cores 102
that is remote from the connecting part 5 in the length
direction of the heat exchange tubes 8. The first wind
barrier plate 31 is close to the first row of heat exchanger
cores 101, and can generate wind resistance. This
makes the wind field of the first row of heat exchanger
cores 101 and the second row of heat exchanger cores
102 more uniform, to increase the amount of heat ex-
changed.
[0051] In an embodiment of the present invention, re-
ferring to Fig. 1, the first wind barrier plate 31 and the
second row of heat exchanger cores 102 are located at
the same side of the first row of heat exchanger cores
101 in the thickness direction of the first row of heat ex-
changer cores 101; in another embodiment of the present
invention, referring to Fig. 2, the first wind barrier plate
31 and the second row of heat exchanger cores 102 are
located at different sides of the first row of heat exchanger
cores 101 in the thickness direction of the first row of heat
exchanger cores 101. As shown in Fig. 1, the first wind
barrier plate 31 may be placed at the windward side of
the first row of heat exchanger cores 101. The size of the
first wind barrier plate 31 is close to the difference in size
of the first row of heat exchanger cores 101 and the sec-
ond row of heat exchanger cores 102.
[0052] In embodiments of the present invention, refer-
ring to Fig. 2, the heat exchanger 100 further comprises
a second wind barrier plate 32; the first wind barrier plate
31 and the second wind barrier plate 32 are located at
the opposite side of the first row of heat exchanger cores
101 from the second row of heat exchanger cores 102
in the thickness direction of the first row of heat exchanger
cores 101, the second wind barrier plate 32 is located at
the side of the first wind barrier plate 31 that faces the
connecting part 5 in the length direction of the heat ex-
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change tubes 8, and the wind resistance of the second
wind barrier plate 32 is less than the wind resistance of
the first wind barrier plate 31. As shown in Fig. 1, air A
flows through the first row of heat exchanger cores 101
and then flows through the first wind barrier plate 31 and
second wind barrier plate 32. The overall size of the first
wind barrier plate 31 and second wind barrier plate 32
may be close to the size of the heat exchanger 100.
[0053] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, the heat exchanger 100 further
comprises a first header 61, the first header 61 being
connected to the multiple heat exchange tubes 8 of the
first row of heat exchanger cores 101 at the side of the
first row of heat exchanger cores 101 that is remote from
the connecting part 5; and a second header 62, the sec-
ond header 62 being connected to the multiple heat ex-
change tubes 8 of the second row of heat exchanger
cores 102 at the side of the second row of heat exchanger
cores 102 that is remote from the connecting part 5.
[0054] In embodiments of the present invention, refer-
ring to Fig. 1, the heat exchanger 100 further comprises
a third wind barrier plate 33, the third wind barrier plate
33 being located between the first row of heat exchanger
cores 101 and the second header 62 in the thickness
direction of the first row of heat exchanger cores 101.
[0055] In embodiments of the present invention, the
wind barrier plate may also be impermeable to wind. The
wind barrier plate may have a filtering effect. The wind
barrier plate may be a filter mesh, a grille or a perforated
plate, etc. There are no restrictions on the wind barrier
plate material, which may be metal, plastic, nylon, etc.
[0056] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, the first header 61 is disposed hor-
izontally in use, and the first header 61 is below the first
row of heat exchanger cores 101 in use.
[0057] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, the first header 61 and the second
header 62 are disposed horizontally or substantially hor-
izontally in use. For example, the first header 61 is below
the first row of heat exchanger cores 101 and the second
header 62 is below the second row of heat exchanger
cores 102 in use; or the first header 61 is above the first
row of heat exchanger cores 101 and the second header
62 is above the second row of heat exchanger cores 102
in use. For example, the first row of heat exchanger cores
101 is located upstream of the second row of heat ex-
changer cores 102 in the direction of flow of air A through
the heat exchanger 100 in use; or the first row of heat
exchanger cores 101 is located downstream of the sec-
ond row of heat exchanger cores 102 in the direction of
flow of air A through the heat exchanger 100 in use.
[0058] The first row of heat exchanger cores 101 is
located upstream of the second row of heat exchanger
cores 102 in the direction of flow of air A through the heat
exchanger 100 in use; for example, when the heat ex-
changer is being used as an evaporator, refrigerant en-
ters the heat exchanger 100 through a connecting tube
72 connected to the second header 62, and refrigerant

can flow out of the heat exchanger 100 through a con-
necting tube connected to the first header 61. Air and
refrigerant exchange heat in counterflow, and the amount
of heat exchanged can thus be increased. Furthermore,
a large amount of material is saved with only a small
reduction in the amount of heat exchanged (only remov-
ing the material of the second row of heat exchanger
cores 102). Compared with a single-row heat exchanger,
this design can save space (in the length direction of the
heat exchange tubes).
[0059] The first row of heat exchanger cores 101 is
located downstream of the second row of heat exchanger
cores 102 in the direction of flow of air A through the heat
exchanger 100 in use. For example, when the heat ex-
changer is being used as an evaporator (the air temper-
ature being higher than the refrigerant temperature, the
second row of heat exchanger cores 102 being the first
row in the wind flow direction, and the first row of heat
exchanger cores 101 being the second row), refrigerant
enters the heat exchanger 100 through the connecting
tube 72 connected to the second header 62, and refrig-
erant can flow out of the heat exchanger 100 through the
connecting tube connected to the first header 61. Air and
refrigerant exchange heat in parallel flow; when the re-
frigerant reaches the extremities (close to the first header
61) of the heat exchange tubes 8 of the first row of heat
exchanger cores 101, the refrigerant must attain an over-
heated state and increase in temperature. If the two rows
of the heat exchanger were of the same length, then air
would need to pass through the first row, and after pass-
ing through the first row would be reduced in temperature
and begin to pass through the second row, but the tem-
perature of the refrigerant in the second row is rising, so
the temperature difference between the air and refriger-
ant will be very small or even non-existent, which is not
conducive to heat exchange, and overheating of the re-
frigerant is unlikely to occur. This can be avoided by the
design in question.
[0060] The first header 61 is below the first row of heat
exchanger cores 101 in use. For example, when the heat
exchanger is being used as a condenser, refrigerant un-
dergoes a phase transition from a gaseous state to a
liquid state in the flow direction, and its density increases
greatly. If the first header 61 is in a lower region, then in
the process of phase transition of refrigerant, liquid re-
frigerant can flow to the lower region automatically under
the action of gravity, so the pressure drop of refrigerant
along its course can be reduced, thereby increasing the
amount of heat exchanged in the heat exchanger.
[0061] The first header 61 is above the first row of heat
exchanger cores 101 in use. For example, when the heat
exchanger is being used as an evaporator, refrigerant
undergoes a phase transition from a dual-phase gase-
ous/liquid state to a purely gaseous state in the flow di-
rection, and its density decreases greatly. If the first head-
er 61 is in an upper region, then in the process of phase
transition of refrigerant, gaseous refrigerant can rise to
the upper region automatically under the action of buoy-
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ancy, so the pressure drop of refrigerant along its course
can be reduced, thereby increasing the amount of heat
exchanged in the heat exchanger.
[0062] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, a cross-sectional area of the first
header 61 is greater than a cross-sectional area of the
second header 62. For example, the diameter of the first
header 61 is greater than the diameter of the second
header 62, the ratio of the diameter of the first header 61
to the diameter of the second header 62 being 2 - 1.
When the diameter of the second header 62 is smaller,
the distance from the multiple heat exchange tubes 8 of
the first row of heat exchanger cores 101 to the multiple
heat exchange tubes 8 of the second row of heat ex-
changer cores 102 can be reduced, thus reducing the
volume of the heat exchanger in the wind direction. By
configuring the first header 61 to be larger, the pressure
drop at the refrigerant side in the first header 61 can be
lowered. For example, when the heat exchanger is a con-
denser, the pressure drop of refrigerant through the first
header 61 is lower, so the saturated condensing temper-
ature of refrigerant in the heat exchange tubes will be
higher; thus, the temperature difference with respect to
air will be greater, thus increasing the amount of heat
exchanged.
[0063] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, when the heat exchanger 100 is
used as an evaporator, refrigerant enters the heat ex-
changer 100 through the connecting tube 72 connected
to the second header 62.
[0064] In embodiments of the present invention, refer-
ring to Figs. 1 and 2, the ratio of the length of the heat
exchange tubes 8 of the first row of heat exchanger cores
101 to the length of the heat exchange tubes 8 of the
second row of heat exchanger cores 102 is 0.1 - 1. The
length of the heat exchange tubes 8 of the second row
of heat exchanger cores 102 is greater than 100 mm.
[0065] By using the heat exchanger 100 according to
embodiments of the present invention, the performance
of the heat exchanger 100 can be improved.
[0066] Although the above embodiments have been
described, certain features in the above embodiments
can be combined to form new embodiments.

Claims

1. A heat exchanger, comprising:

a first heat exchanger core, the first heat ex-
changer core comprising a first secondary heat
exchanger core and a second secondary heat
exchanger core, each of the first secondary heat
exchanger core and second secondary heat ex-
changer core comprising a heat exchange tube,
the heat exchange tubes of the first secondary
heat exchanger core and second secondary
heat exchanger core being connected to each

other, and orthographic projections of the first
secondary heat exchanger core and second
secondary heat exchanger core on a plane in
which the second secondary heat exchanger
core lies being at least partially overlapping; and
a second heat exchanger core, the second heat
exchanger core comprising a heat exchange
tube, the heat exchange tube of the second heat
exchanger core being connected to the heat ex-
change tube of the second secondary heat ex-
changer core of the first heat exchanger core,
wherein, at the same incoming wind speed, the
ratio of the wind resistance presented by the
heat exchanger to air passing through the first
heat exchanger core to the wind resistance pre-
sented by the heat exchanger to air passing
through the second heat exchanger core is less
than a predetermined value.

2. The heat exchanger as claimed in claim 1, wherein:

each of the first secondary heat exchanger core
and second secondary heat exchanger core of
the first heat exchanger core further comprises
a fin;
the second heat exchanger core further com-
prises a fin; and
at the same incoming wind speed, the wind re-
sistance or pressure drop caused by at least a
portion of at least one fin of the second heat
exchanger core is greater than the wind resist-
ance or pressure drop caused by at least a por-
tion of at least one fin of the first heat exchanger
core.

3. The heat exchanger as claimed in claim 1, wherein:
a cross-sectional area of at least one heat exchange
tube of the second heat exchanger core is greater
than a cross-sectional area of at least one heat ex-
change tube of the first heat exchanger core.

4. The heat exchanger as claimed in claim 1, further
comprising:
a first wind barrier plate, the first wind barrier plate
being located at one side of the second heat ex-
changer core in the thickness direction of the second
heat exchanger core; and orthographic projections
of the first wind barrier plate and the second heat
exchanger core on a plane in which the second heat
exchanger core lies are at least partially overlapping.

5. The heat exchanger as claimed in claim 4, further
comprising:

a connecting part, the heat exchange tubes of
the first secondary heat exchanger core and
second secondary heat exchanger core of the
first heat exchanger core being connected via
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the connecting part,
the first wind barrier plate being located at the
side of the first secondary heat exchanger core
of the first heat exchanger core that is remote
from the connecting part in the length direction
of the heat exchange tube of the first secondary
heat exchanger core of the first heat exchanger
core.

6. The heat exchanger as claimed in claim 5, wherein:
the first wind barrier plate and the first secondary
heat exchanger core of the first heat exchanger core
are located at the same side of the second secondary
heat exchanger core of the first heat exchanger core
in the thickness direction of the second secondary
heat exchanger core of the first heat exchanger core.

7. The heat exchanger as claimed in claim 4, further
comprising:
a second wind barrier plate, wherein orthographic
projections of the second wind barrier plate and the
first heat exchanger core on a plane in which the
second secondary heat exchanger core of the first
heat exchanger core lies are at least partially over-
lapping.

8. The heat exchanger as claimed in claim 7, wherein:
in the thickness direction of the second secondary
heat exchanger core of the first heat exchanger core,
the first wind barrier plate and the second wind bar-
rier plate are located at the opposite side of the sec-
ond secondary heat exchanger core of the first heat
exchanger core from the first secondary heat ex-
changer core; and at the same incoming wind speed,
the wind resistance of the second wind barrier plate
is less than or equal to the wind resistance of the
first wind barrier plate.

9. The heat exchanger as claimed in claim 1, further
comprising:
a third wind barrier plate, the third wind barrier plate
being located between the first secondary heat ex-
changer core and second secondary heat exchanger
core of the first heat exchanger core in the thickness
direction of the second secondary heat exchanger
core of the first heat exchanger core.

10. The heat exchanger as claimed in claim 1, further
comprising:

a connecting part, the heat exchange tubes of
the first secondary heat exchanger core and
second secondary heat exchanger core of the
first heat exchanger core being connected via
the connecting part;
a first header, the first header being connected
to the heat exchange tube of the second heat
exchanger core at the side of the second heat

exchanger core that is remote from the second
secondary heat exchanger core of the first heat
exchanger core; and
a second header, the second header being con-
nected to the heat exchange tube of the first sec-
ondary heat exchanger core of the first heat ex-
changer core at the side of the first secondary
heat exchanger core of the first heat exchanger
core that is remote from the connecting part.

11. The heat exchanger as claimed in claim 10, wherein:
a cross-sectional area of the first header is greater
than a cross-sectional area of the second header.

12. The heat exchanger as claimed in claim 5 or 10,
wherein:
the connecting part comprises multiple connecting
tubes, and heat exchange tubes of the first second-
ary heat exchanger core of the first heat exchanger
core are respectively connected to heat exchange
tubes of the second secondary heat exchanger core
of the first heat exchanger core via the multiple con-
necting tubes.

13. The heat exchanger as claimed in claim 1, wherein:
at least one of density, fin width, fin window angle,
number of windows and window length of at least a
portion of at least one fin of the second heat exchang-
er core is greater than at least one of density, fin
width, fin window angle, number of windows and win-
dow length of at least a portion of at least one fin of
the first heat exchanger core.

14. An air-conditioning system, comprising:
the heat exchanger as claimed in claim 1.

15. The air-conditioning system as claimed in claim 14,
wherein:
the heat exchanger further comprises:

a connecting part, the heat exchange tubes of
the first secondary heat exchanger core and
second secondary heat exchanger core of the
first heat exchanger core being connected via
the connecting part;
a first header, the first header being connected
to the heat exchange tube of the second heat
exchanger core at the side of the second heat
exchanger core that is remote from the second
secondary heat exchanger core of the first heat
exchanger core; and
a second header, the second header being con-
nected to the heat exchange tube of the first sec-
ondary heat exchanger core of the first heat ex-
changer core at the side of the first secondary
heat exchanger core of the first heat exchanger
core that is remote from the connecting part.
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16. The air-conditioning system as claimed in claim 15,
wherein:
the first header and the second header are disposed
horizontally in use.

17. The air-conditioning system as claimed in claim 14,
wherein:
the heat exchanger further comprises:

a first header, the first header being connected
to the heat exchange tube of the second heat
exchanger core at the side of the second heat
exchanger core that is remote from the second
secondary heat exchanger core of the first heat
exchanger core;
wherein the first header is disposed horizontally
in use, and the first header is below the second
heat exchanger core in use.

18. The air-conditioning system as claimed in claim 15,
wherein:
in use, the first header is below the second heat ex-
changer core, and the second header is below the
second secondary heat exchanger core of the first
heat exchanger core.

19. The air-conditioning system as claimed in claim 15,
wherein:
in use, the first header is above the second heat ex-
changer core, and the second header is above the
second secondary heat exchanger core of the first
heat exchanger core.

20. The air-conditioning system as claimed in claim 14,
wherein:
in use, the second heat exchanger core and the sec-
ond secondary heat exchanger core of the first heat
exchanger core are located upstream of the first sec-
ondary heat exchanger core of the first heat ex-
changer core in the direction of flow of air through
the heat exchanger.

21. The air-conditioning system as claimed in claim 14,
wherein:
in use, the second heat exchanger core and the sec-
ond secondary heat exchanger core of the first heat
exchanger core are located downstream of the first
secondary heat exchanger core of the first heat ex-
changer core in the direction of flow of air through
the heat exchanger.
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