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SAME

(57)  Amicrochannel heatexchangergroup (100)and
an air conditioning system (200) having the same are
provided. The microchannel heat exchanger group (100)
includes a plurality of fins (10) and a plurality of rows of
first flat tubes (21) and a plurality of rows of second flat
tubes (31); the microchannel heat exchanger group (100)
atleastincludes afirst heat exchanger (20) and a second
heatexchanger (30); the firstheat exchanger (20) and the
second heat exchanger (30) are independent of each
other; the first heat exchanger (20) includes the first flat
tubes (21); the second heat exchanger (30) includes the
second flat tubes (31); insertion slots include first inser-
tion slots (111) and second insertion slots (112); the first
flat tubes (21) are inserted into the first insertion slots
(111); and the second flat tubes (31) are inserted into the
second insertion slots (112). The air conditioning system
(200) includes the microchannel heat exchanger group
(100).
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Chinese pa-
tent application No. 202221085342.4, filed on April 29,
2022, and titted "MICROCHANNEL HEAT EXCHANGER
GROUP AND AIR CONDITIONING SYSTEM HAVING
SAME", the content of which is hereby incorporated by
reference in its entirety.

TECHNICAL FIELD

[0002] The present application relates to the field of
refrigeration, in particular, to a microchannel heat ex-
changer group and an air conditioning system having
the same.

BACKGROUND

[0003] Microchannel heat exchanger groups belong to
a class of compact, lightweight and highly efficient heat
exchangers designed to meet the needs of industrial
development.

[0004] Inthe related art, a refrigeration system usually
needs a set of microchannel heat exchanger correspond-
ing to the refrigeration system, which makes the heat
exchange of the fins in the microchannel heat exchanger
cannot be fully utilized, and thus reduces the heat ex-
change efficiency of the microchannel heat exchanger.

SUMMARY

[0005] A microchannel heat exchanger group capable
of improving the thermal efficiency of the microchannel
heat exchanger group and an air conditioning system
including the same are provided on the basis of embodi-
ments of the present application.

[0006] In order to solve the technical problems above,
the present application provides a following technical
solution.

[0007] A microchannel heat exchanger group, includ-
ing a plurality of fins, wherein the plurality of fins are
arranged in a plurality of rows, and each of the plurality
of fins are provided with insertion slots; wherein the
microchannel heat exchanger group further at least in-
cludes a first heat exchanger and a second heat exchan-
ger, the first heat exchangerincludes a plurality of first flat
tubes, the second heat exchanger includes a plurality of
second flat tubes, the plurality of first flat tubes and the
plurality of second flat tubes are arranged in a plurality of
layers along a length direction of each of the plurality of
fins, the plurality of first flat tubes and the plurality of
second flat tubes are arranged in a plurality of rows along
a width direction of each of the plurality of fins; the
insertion slots include a first insertion slot and a second
insertion slot, the plurality of first flat tubes are inserted
into the firstinsertion slot, the plurality of second flat tubes
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are inserted into the second insertion slot, and the plur-
ality of first flat tubes are separated from the plurality of
second flat tubes.

[0008] It could be understood that in the present ap-
plication, since the microchannel heat exchanger group
further includes a first heat exchanger and a second heat
exchanger independent of each other, when one of the
first heat exchanger and the second heat exchanger is
out of work, the other one of the first heat exchanger and
the second heat exchanger can make full use of the heat
exchange area of the plurality of fins to exchange heat,
thereby improving an energy efficiency of the microchan-
nel heat exchanger group.

[0009] In some embodiments, the plurality of first flat
tubes and the plurality of second flat tubes alternate with
each other along the length direction of the plurality of
fins.

[0010] It could be understood that since the plurality of
first flat tubes and the plurality of second flat tubes alter-
nate with each other, when one of the first heat exchanger
and the second heat exchanger is out of work, the other
one of the first heat exchanger and the second heat
exchanger can further make full use of the heat exchange
area of the plurality of fins to exchange heat, thereby
improving an energy efficiency of the microchannel heat
exchanger group.

[0011] In some embodiments, the first heat exchanger
includes a first connector assembly and a second con-
nector assembly, each of the plurality of first flat tubes, the
first connector assembly and the second connector as-
sembly are connected to and in communication with each
other, a first circulation path is defined by a refrigerant
flowing into one of the plurality of first flat tubes from the
firstconnector assembly, and flowing out from the second
connector assembly; and the second heat exchanger
includes a third connector assembly and a fourth con-
nector assembly, each of the plurality of second flat
tubes, the third connector assembly and the fourth con-
nector assembly are connected to and in communication
with each other, a second circulation path is defined by
the refrigerant flowing into one of the plurality of first flat
tubes from the third connector assembly, and flowing out
from the fourth connector assembly; wherein a group of
the first circulation path and a group of the second cir-
culation path and are isolated from one another, the
number of the first circulation path in the group of the
first circulation path is defined as M, the number of the
second circulation path in the group of the second circu-
lation path is defined as N, and both the number M of the
first circulation path in the group of the first circulation
path and the number N of the second circulation path in
the group of the second circulation path are natural
numbers equal to or greater than 1.

[0012] Insome embodiments, the number M of the first
circulation path in the group of the first circulation path
and the number N of the second circulation path in the
group of the second circulation path satisfy the following
formula: M = N.
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[0013] In some embodiments, the insertion slots are
disposed at a same side of the plurality of fins, the
insertion slots at adjacent rows of the plurality of fins
alternate with each other; optionally wherein both sides
of each of the plurality of fins are provided with the
insertion slots, and the insertion slots disposed at both
sides of each of the plurality of fins alternate with each
other.

[0014] It could be understood that since the insertion
slots are alternatingly disposed, the contact area be-
tween the plurality of first flat tubes, the plurality of second
flat tubes and the plurality of fins are improved, thereby
improving the heat exchange efficiency of the microchan-
nel heat exchanger group.

[0015] In some embodiments, the first connector as-
sembly includes a first distributor and a plurality of first
capillary tubes being connected to and in communication
with the first distributor, both ends of each of the plurality
of first capillary tubes are connected to and in commu-
nication with the first distributor and corresponding one of
the plurality of first flat tubes, respectively; and the third
connector assembly includes a second distributor and a
plurality of second capillary tubes being connected to and
in communication with the second distributor, both ends
of each of the plurality of second capillary tubes are
connected to and in communication with the second
distributor and corresponding one of the plurality of sec-
ond flat tubes, respectively.

[0016] It could be understood that by providing the first
distributor and the second distributor, the refrigerant
flows into the plurality of first flat tubes and the plurality
of second flat tubes after the refrigerant is evenly dis-
tributed by the first distributor and the second distributor,
and the processing is simplified.

[0017] In some embodiments, the second connector
assembly includes a first collecting tube and a plurality of
first connecting tubes being connected to and in com-
munication with the first collecting tube, both ends of each
of the plurality of the first connecting tubes are connected
to and in communication with the first collecting tube and
corresponding one of the plurality of first flat tubes; and
the fourth connector assembly includes a second collect-
ing tube and a plurality of second connecting tubes being
connected to and in communication with the second
collecting tube, both ends of each of the plurality of the
second connecting tubes are connected to and in com-
munication with the second collecting tube and corre-
sponding one of the plurality of second flat tubes.
[0018] Itcould be understood that by disposing the first
collecting tube and the second collecting tube, it is con-
venient to collect the refrigerant in the first flat tube and
the second flat tube.

[0019] In some embodiments, both the plurality of first
flat tubes and the plurality of second flat tubes are ar-
ranged in a plurality of rows, the first heat exchanger
includes a plurality of first bending tubes, the second heat
exchanger comprises a plurality of second bending
tubes, the first flat tubes arranged in adjacent rows of
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the plurality of first flat tubes are connected to and in
communication with each other via corresponding one of
the plurality of first bending tubes, and the plurality of first
bending tubes and the plurality of first flat tubes are
separately arranged; and the second flat tubes arranged
in adjacent rows of the plurality of second flat tubes are
connected to and in communication with each other via
corresponding one of the plurality of second bending
tubes, and the plurality of second bending tubes and
the plurality of second flat tubes are separately arranged.
[0020] Itcould be understood thatsince the microchan-
nel heat exchanger group includes a plurality of first
bending tubes and a plurality of second bending tubes,
the refrigerant can make a turn, and deformation of the
plurality of fins caused by bending of the plurality of fins
can be avoided.

[0021] In some embodiments, the microchannel heat
exchanger group further includes an adapter, the adapter
is disposed between the plurality of first capillary tubes
and the plurality of first flat tubes and between the plur-
ality of second capillary tubes and the plurality of second
flat tubes, and a tube orifice of the adapter opposite to the
plurality of first flat tubes matches with a tube orifice of
corresponding one of the plurality of first flat tube and
anothertube orifice of the adapter opposite the plurality of
second flat tubes matches with a tube orifice of corre-
sponding one of the plurality of second flat tube.

[0022] It could be understood that by disposing the
adapter, it is convenient for matching and connection
between the plurality of the capillary tubes and the plur-
ality of the flat tubes.

[0023] The present application further provides the
following technical solution. An air conditioning system
is provided, which includes a microchannel heat exchan-
ger group.

[0024] In comparison with related art, in the present
application, since the microchannel heat exchanger
group further includes a first heat exchanger and a sec-
ond heat exchanger independent of each other, when
one of the first heat exchanger and the second heat
exchanger is out of work, the other one of the first heat
exchanger and the second heat exchanger can make full
use of the heat exchange area of the plurality of fins to
exchange heat, thereby improving an energy efficiency of
the microchannel heat exchanger group.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] In order to more clearly illustrate the technical
solutions in the embodiments of the present application
or in the conventional technology, the accompanying
drawings to be used in the description of the embodi-
ments or the conventional technology will be briefly de-
scribed below. Obviously, the accompanying drawings in
the following description are only some of the embodi-
ments of the present application, and other accompany-
ing drawings may be obtained from these drawings with-
out creative labor for a person of ordinary skill in the art.
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FIG. 1 is a structural schematic diagram of a micro-
channel heat exchanger group provided in the pre-
sent application from an angle of view.

FIG. 2 is a structural schematic diagram of a micro-
channel heat exchanger group provided in the pre-
sent application from an angle of view.

FIG. 3 is a structural schematic diagram of a circula-
tion path of the microchannel heat exchanger group
in an embodiment of the present application.

FIG. 4 is a structural schematic diagram of a circula-
tion path of the microchannel heat exchanger group
in an embodiment of the present application.

FIG. 5 is a structural schematic diagram of an air
conditioning system including a microchannel heat
exchanger group provided in the present application.

[0026] In the figures, 100 represents a microchannel
heat exchanger group; 10 represents afin; 11 represents
an insertion slot; 111 represents a first insertion slot; 112
represents a second insertion slot; 20 represents a first
heat exchanger; 21 represents a first flat tube; 22 repre-
sents a first connector assembly; 221 represents a first
distributor; 222 represents a first capillary tube; 23 re-
presents a second connector assembly; 231 represents
a first collecting tube; 232 represents a first connecting
tube; 30 represents a second heat exchanger; 31 repre-
sents a second flat tube; 32 represents a third connector
assembly; 321 represents a second distributor; 322 re-
presents a second capillary tube; 33 represents a fourth
connector assembly; 331 represents a second collecting
tube; 332 represents a second connecting tube; 40 re-
presents a first bending tube; 41 represents a second
bending tube; 50 represents an adapter; and 200 repre-
sents an air conditioning system.

DETAILED DESCRIPTION

[0027] The technical solutions in the embodiments of
the present application will be described clearly and
completely in the following in conjunction with the accom-
panying drawings in the embodiments of the present
application, and it is obvious that the described embodi-
ments are only a part of the embodiments of the present
application, but not all of the embodiments. Based on the
embodiments in this application, all other embodiments
obtained by a person of ordinary skill in the art without
making creative labor fall within the scope of protection of
this application.

[0028] Itis noted that when a component is said to be
"fixed to" or "disposed on" another component, it may be
directly on the other component orthere may be a centred
component. When acomponentis said to be "connected"
to another component, it may be directly connected to the
other component or there may be both centred compo-
nents. The terms "vertical", "horizontal", "up", "down",
"left", "right" and similar expressions used in the speci-
fication of the present application are for illustrative pur-
poses only and are not meant to be exclusive.
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[0029] Furthermore, the terms "first", "second" are
used for descriptive purposes only and are not to be
understood as indicating or implying relative importance
or implicitly specifying the number of technical features
indicated. Thus, a feature defined with the terms "first",
"second" may include at least one such feature, either
explicitly or implicitly. In the description of the present
application, "plurality" means at least two, e.g., two,
three, etc., unless otherwise expressly and specifically
limited.

[0030] In the present application, unless otherwise
expressly specified and limited, the first feature "on" or
"under" the second feature may be that the first feature is
in direct contact with the second feature, or that the first
feature is in indirect contact with the second feature
through an intermediate medium. Furthermore, the first
feature being "above", "on" or "upon" the second feature
may mean that the first feature is directly above or diag-
onally above the second feature, or it may simply mean
that the first feature is horizontally higher than the second
feature. The first feature being "below", "under" or "be-
neath" the second feature may be that the first feature is
directly below or diagonally below the second feature, or
it may simply mean that the first feature is horizontally
smaller than the second feature.

[0031] Unless otherwise defined, all technical and
scientific terms used in the specification of the present
application have the same meaning as commonly under-
stood by those skilled in the art to which the present
application belongs. Terms used in the specification of
the present application are used only for the purpose of
describing specific embodiments and are not intended to
limit the present application. The term "and/or" as used in
the specification of the present application includes any
and all combinations of one or more of the relevant listed
items.

[0032] Referring to FIG.1 to FIG.4, a microchannel
heat exchanger group 100 is provided in the present
application, which is disposed in the air conditioning
system. A medium flows in the microchannel heat ex-
changer group 100, and the microchannel heat exchan-
ger group 100 can facilitate heat exchange between the
medium and the outside world.

[0033] Intherelated art, a refrigeration system usually
needs a set of microchannel heat exchanger correspond-
ing to the refrigeration system, which makes the heat
exchange of the fins in the microchannel heat exchanger
cannot be fully utilized, and thus reduces the heat ex-
change efficiency of the microchannel heat exchanger.
[0034] Inorderto solve the problems of the microchan-
nel heat exchanger group in the related art, a microchan-
nel heat exchanger group 100 is provided in the present
application. The microchannel heat exchanger group
100 includes a plurality of fins 10, wherein the plurality
of fins 10 are arranged in a plurality of rows, each of the
plurality of fins 10 are provided with insertion slots 11, and
afirstflattube 21 and a second flat tube 31 extends in the
insertion slots 11. The microchannel heat exchanger
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group 100 further includes at least a first heat exchanger
20 and a second heat exchanger 30 independent of the
first heat exchanger 20. The first heat exchanger 20
includes a plurality of first flat tubes 21, and the second
heat exchanger 30 includes a plurality of second flat
tubes 31. The plurality of first flat tubes 21 and the plurality
of second flattubes 31 are arranged in a plurality of layers
along a length direction of each of the plurality of fins 10,
and the plurality of first flat tubes 21 and the plurality of
second flat tubes 31 are arranged in a plurality of rows
along a width direction of each of the plurality of fins 10.
The insertion slots 11 include afirst insertion slot 111 and
a second insertion slot 112, the plurality of first flat tubes
21 are inserted into the first insertion slot 111, and the
plurality of second flat tubes 31 are inserted into the
second insertion slot 112. The plurality of first flat tubes
21 are separated from the plurality of second flat tubes
31, and plurality of first flat tubes 21 are not in commu-
nication with the plurality of second flat tubes 31.
[0035] It should be noted that in the present applica-
tion, the microchannel heat exchanger group 100 in-
cludes at least two heat exchangers. Arrangement of
at least two heat exchangers independent of each other
in the same set of fins 10 of the heat exchanger have
following advantages. In one aspect, operation of each of
the heat exchangers can be controlled according to
actual conditions, so that compatibility performances of
the microchannel heat exchanger group 100 can be
improved; in another aspect, when one of the first heat
exchanger 20 and the second heat exchanger 30 is out of
work, the other one of the first heat exchanger 20 and the
second heat exchanger 30 can make full use of the heat
exchange area of the plurality of fins 10 to exchange heat,
thereby improving an energy efficiency of the microchan-
nel heat exchanger group.

[0036] It should be noted that in the present applica-
tion, the plurality of fins 10 extend along a vertical direc-
tion, and the plurality of fins 10 are parallelly arranged in a
plurality of rows. The plurality of first flat tubes 21 and the
plurality of second flat tubes 31 extend along a horizontal
direction. In addition, along the vertical direction, the
plurality of first flat tubes 21 and the plurality of second
flattubes 31 are successively arranged and arranged in a
plurality of layers. Then, the plurality of layers of first flat
tubes 21 and the plurality of layers of second flat tubes 31
are arranged along the horizontal direction in a plurality of
rows. The plurality of first flat tubes 21 and the plurality of
second flat tubes 31 are arranged in a plurality of layers
and a plurality of rows. Thus, the structure of the micro-
channel heat exchanger group 100 is more compact and
the heat exchange efficiency of the microchannel heat
exchanger group 100 is improved.

[0037] Inthe presentembodiment, thatthe microchan-
nelheat exchangergroup 100 atleastincludes afirst heat
exchanger 20 and a second heat exchanger 30 indicates
that the microchannel heat exchanger group 100 at least
includes two independent heat exchangers. In some
embodiments, the microchannel heat exchanger group
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100 can further include a third heat exchanger, a fourth
heat exchanger, a fifth heat exchanger and even more
heat exchangers, which are not limited herein. In the
present application, a microchannel heat exchanger
100 is taken as an example.

[0038] Referring to FIG. 1, each of the plurality of fins
10 extends along the vertical direction, the plurality of fins
10 are parallelly arranged along the horizontal directioniin
a plurality of rows. The insertion slots 11 are disposed at
the same side of the fins 10 in each row of the plurality of
rows of the fins 10, and the insertion slots 10 in adjacent
rows of the plurality of rows of ins 10 are staggered, so
thatthe contact area between the flattube and the fin 10is
great, improving the heat exchange efficiency of the heat
exchanger group 100.

[0039] Insomeembodiments, both sides of each of the
plurality of rows of fins are provided with the insertion
slots 11, and the insertion slots 11 at both sides of each of
the plurality of fins 10 are staggered. The flat tubes
extend through each of the staggered insertion slots
11. The flat tubes extend along the horizontal direction.
Since the flat tubes are staggered, the contact area
between the flat tubes and the air is greater, so that
the heat exchange efficiency of the microchannel heat
exchanger group 100 is improved.

[0040] Referring to FIG. 2, the first heat exchanger 20
includes a first connector assembly 22 and a second
connector assembly 23. The first connector assembly
22 includes a first distributor 221 and a plurality of first
capillary tubes 222 being connected to and in commu-
nication with the first distributor 221. Both ends of each of
the plurality of first capillary tubes 222 are connected to
and in communication with the first distributor 221 and
corresponding one of the plurality of first flat tubes 21,
respectively. The refrigerantin the first distributor 221 are
distributed into each of the plurality of first flat tubes 21 via
the plurality of first capillary tubes 222. That is, the
refrigerant flows into the first distributor 221 from an
end of the first distributor 221 away from the first capillary
tube 222. Since an outlet of the first distributor 221 is
provided with a plurality of small holes being connected to
and in communication with the plurality of first capillary
tubes 222, an end of each of the plurality of first capillary
tubes 222 are correspondingly connected to and in com-
munication with each of the small holes of the outlet of the
first distributor 211, and the other end of each of the
plurality of first capillary tubes 222 are correspondingly
connected to and in communication with each of the
plurality of first flat tubes 21 of the microchannel heat
exchanger group 100. The refrigerant flows into each of
the plurality of first flat tubes 21 via each of the plurality of
first capillary tubes 222, so that the refrigerant is distrib-
uted into each of the plurality of first capillary tubes 222
more evenly.

[0041] The second connector assembly 23 includes a
first collecting tube 231 and a plurality of first connecting
tubes 232 being connected to and in communication with
the first collecting tube 231. Both ends of each of the
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plurality of the first connecting tubes 232 are connected to
and in communication with the first collecting tube 231
and corresponding one of the plurality of first flat tubes 21.
The refrigerant in the plurality of first flat tubes 21 are
gathered in the first collecting tube 231 via the plurality of
firstconnecting tubes 232. That s, the first collecting tube
231 is provided with a plurality of flowing holes configured
for communicating the first connecting tubes 232. Anend
of each of the plurality of first connecting tubes 232 are
connected to and in communication with each of the
plurality of flowing holes on the first collecting tubes
231, respectively; and the other end of each of the
plurality of first connecting tubes 232 are connected to
and in communication with each of the plurality of first flat
tubes 21 of the microchannel heat exchanger 100, re-
spectively. The refrigerant flows into each of the plurality
offirstflattubes 21 via each of the plurality of first capillary
tubes 222, and then flows into each of the plurality of first
connecting tubes 232, and the flows into and gathers in
the first collecting tube 231 from the plurality of first
connecting tubes 232, and then entirely flows out from
the first collecting tube 231. Therefore, a heat exchange
circulation process in the first heat exchanger 20 is
accomplished.

[0042] The second heat exchanger 30 includes a third
connector assembly 32 and a fourth connector assembly
33. The third connector assembly 32 includes a second
distributor 321 and a plurality of second capillary tubes
322 being connected to and in communication with the
second distributor 321. Both ends of each of the plurality
of second capillary tubes 322 are connected to and in
communication with the second distributor 321 and cor-
responding one of the plurality of second flat tubes 31,
respectively. The refrigerantin the second distributor 321
are distributed into each of the plurality of second flat
tubes 31 via the plurality of second capillary tubes 322.
That is, the refrigerant flows into the second distributor
321 from an end of the second distributor 321 away from
the second capillary tube 322. Since an outlet of the
second distributor 321 is provided with a plurality of small
holes being connected to and in communication with the
plurality of second capillary tubes 322, an end of each of
the plurality of second capillary tubes 322 are corre-
spondingly connected to and in communication with each
of the small holes of the outlet of the second distributor
321, and the other end of each of the plurality of second
capillary tubes 322 are correspondingly connected to and
in communication with each of the plurality of second flat
tubes 31 of the microchannel heat exchanger group 100.
The refrigerant flows into each of the plurality of second
flat tubes 31 via each of the plurality of second capillary
tubes 322, so that the refrigerant is distributed into each
of the plurality of second capillary tubes 322 more evenly.
[0043] The fourth connector assembly 33 includes a
second collecting tube 331 and a plurality of second
connecting tubes 332 being connected to and in com-
munication with the second collecting tube 331. Both
ends of each of the plurality of the second connecting
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tubes 332 are connected to and in communication with
the second collecting tube 331 and corresponding one of
the plurality of second flat tubes 31. The refrigerant in the
plurality of second flat tubes 31 are gathered in the
second collecting tube 331 via the plurality of second
connecting tubes 332. Thatis, the second collecting tube
331is provided with a plurality of flowing holes configured
for communicating the second connecting tubes 332. An
end of each of the plurality of second connecting tubes
332 are connected to and in communication with each of
the plurality of flowing holes on the second collecting
tubes 331, respectively; and the other end of each of the
plurality of second connecting tubes 332 are connected
to and in communication with each of the plurality of
second flat tubes 31 of the microchannel heat exchanger
100, respectively. The refrigerant flows into each of the
plurality of second flat tubes 31 via each of the plurality of
second capillary tubes 322, and then flows into each of
the plurality of second connecting tubes 332, and the
flows into and gathers in the second collecting tube 331
from the plurality of second connecting tubes 332, and
then entirely flows out from the second collecting tube
331. Therefore, a heat exchange circulation process in
the second heat exchanger 30 is accomplished.

[0044] In some embodiments, the plurality of first flat
tubes 21 and the plurality of second flat tubes 31 alternate
with each other and separated from each other. In this
way, when one of the first heat exchanger 20 and the
second heat exchanger 30 is out of work, the other one of
the first heat exchanger 20 and the second heat exchan-
ger 30 can make full use of the heat exchange area of the
plurality of fins 10 to exchange heat, thereby improving an
energy efficiency of the microchannel heat exchanger
group 100. It should be noted that when all of the first flat
tubes 21 are parallelly arranged in an upper section of the
microchannel heat exchanger group 100, all of the sec-
ond flat tubes 31 are correspondingly arranged in a lower
section of the microchannel heat exchanger group 100;
optionally, when all of the first flat tubes 21 are parallelly
arranged in the lower section of the microchannel heat
exchanger group 100, all of the second flat tubes 31 are
correspondingly arranged in the upper section of the
microchannel heat exchanger group 100. Therefore,
when one of the first heat exchanger 20 and the second
heat exchanger 30 is out of work, the first flat tube 21 or
the second flat tube 31 can only make use of a half of the
area of the fins 10 in the microchannel heat exchanger
group 100 to exchange heat. In comparison to the meth-
od in which the first flat tubes 21 and the second flat tubes
31 alternate in the microchannel heat exchanger group
100, it is obvious that the method in which the first flat
tubes 21 and the second flat tubes 31 alternate with each
other can make best use of the heat change area of the
fins 10, thereby improving the energy efficiency of the
microchannel heat exchanger group 100.

[0045] In some embodiments, microchannel heat ex-
changer group 100 includes at least two rows of the first
flattubes 21 and at least two rows of the second flat tubes
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31. The microchannel heat exchanger group 100 can
further include a plurality of first bending tubes 40 and a
plurality of second bending tubes 41. The first flat tubes
21 arranged in adjacent rows of the plurality of first flat
tubes 21 are connected to and in communication with
each other via corresponding one of the plurality of first
bending tubes 40, and the plurality of first bending tubes
40 are independent of the plurality of first flat tubes 21;
and the second flat tubes 31 arranged in adjacent rows of
the plurality of second flat tubes 31 are connected to and
in communication with each other via corresponding one
of the plurality of second bending tubes 41, and the
plurality of second bending tubes 41 are independent
of the plurality of second flat tubes 31.

[0046] It should be noted thatin the microchannel heat
exchanger group in the related art, the fins are arranged
in a plurality of rows by bending the fins, which may cause
deformation of the fins in the bending process and affect
the heat exchange efficiency. Therefore, in order to solve
the problem described above, adjacent flat tubes are
connected to and in communication with each other via
the bending tubes in the present application, so that the
refrigerant can make a turn, and deformation of the
plurality of fins 10 caused by bending of the plurality of
fins 10 can be avoided.

[0047] In some embodiments, the microchannel heat
exchanger group 100 further includes an adapter 50, the
adapter 50 is disposed between the plurality of first
capillary tubes 222 and the plurality of first flat tubes
21 and between the plurality of second capillary tubes
332 and the plurality of second flat tubes 31. In one
aspect, since the first capillary tube 222 and the second
capillary tube 322 are thin and has circular-shaped
across section, and the cross section of the first flat tube
21 and the cross section of the second flat tube 31 are
stripe-shaped, the cross section of the first capillary tube
222 and the cross section of the section capillary tube 322
cannot directly match with and connect to the cross
section of the first flat tube and the cross section of the
second flat tube 31, and transition of the adapter 50 is
required to accomplish the communication between the
plurality of first capillary tubes 222 and the plurality of first
flattubes 21 and between the plurality of second capillary
tubes 332 and the plurality of second flat tubes 31. Anend
of the adapter 50 adjacent to the first capillary tube 222 or
the second capillary tube 322 are set as circular-shaped
matching with the capillary tubes, and an end of the
adapter adjacent to the first flat tube 21 or the second
flattube 31 are set as stripe-shaped matching with the flat
tubes. In another aspect, a plurality of flowing channels
are generally disposed in the flat tubes to increase the
heat exchange area, but only one flowing channel is
disposed in the capillary tubes. Thus, transition of the
adapter 50 is required to accomplish communication
between the only one flowing channel in the capillary
tubes and the plurality of flowing channels in the flat tube.
[0048] Specifically, the refrigerant in the first heat ex-
changer 20 flows in the first heat exchanger 20 from the
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first distributor 221, flows into the first flat tube 21 via the
first capillary tube 222, then flows into the first collecting
tube 231 via the first connecting tube 232 and then flows
out from the first collecting tube 231 to define a first
circulation path. The refrigerant in the second heat ex-
changer 30 flows in the second heat exchanger 30 from
the second distributor 321, flows into the second flat tube
31 via the second capillary tube 322, then flows into the
second collecting tube 331 via the second connecting
tube 332 and then flows out from the second collecting
tube 331 to define a second circulation path. It should be
noted that when the heat exchanger group includes two
rows of first flat tubes 21, the refrigerant in the first heat
exchanger 20 flows in the first heat exchanger 20 from the
first distributor 221, flows into the first flat tube 21 via the
first capillary tube 222, bends via the first bending tube
40, flows into the first flat tube 21 in an adjacent row of first
flat tubes 21, then flows into the first collecting tube 231
via the first connecting tube 232 and then flows out from
the first collecting tube 231 to define a first circulation
path. When the heat exchanger group includes three
rows of first flat tubes 21, both ends of the first flat tube
21 and the second flat tube 31 are provided with the first
bending tube 40 and the second bending tube 41, the
refrigerant in the first heat exchanger 20 flows in the first
heat exchanger 20 from the first distributor 221, flows into
the first flat tube 21 via the first capillary tube 222, bends
via the first bending tube 40, flows into the first flat tube 21
in the second row of first flat tubes 21, bends via the first
bending tube 40, flows into the first flat tube 21 in the third
row of first flat tubes 21, then flows into the first collecting
tube 231 via the first connecting tube 232 and then flows
out from the first collecting tube 231 to define a first
circulation path. The second circulation path of the sec-
ond heat exchanger 30 are the same, which is not limited
herein.

[0049] In some embodiments, a group of the first cir-
culation path and a group of the second circulation path
and are isolated from one another, the number of the first
circulation path in the group of the first circulation path is
defined as M, the number of the second circulation pathin
the group of the second circulation path is defined as N.
[0050] Insome embodiments, the number M of the first
circulation path in the group of the first circulation path
and the number N of the second circulation path in the
group of the second circulation path satisfy the following
formula: M = N.

[0051] Referring to FIG. 3, when the number M of the
first circulation path in the group of the first circulation
path is equal to the number N of the second circulation
path in the group of the second circulation path. In some
embodiments, each of the first circulation paths and each
of the second circulation paths are disposed in turn and
insulated from each other. For use ratio of fins 10 of each
of the heat exchanger, the use ratio is the maximum with
the circulation path arrangement.

[0052] Referring to FIG. 4, when the number M of the
first circulation path in the group of the first circulation
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path is equal to the number N of the second circulation
path in the group of the second circulation path, in some
embodiments, every two of the first circulation paths and
every two of the second circulation paths are disposed in
turns and insulated from each other.

[0053] When the number M of the first circulation path
in the group of the first circulation path is equal to the
number N of the second circulation path in the group of
the second circulation path, in some embodiments, the
number M of the first circulation path in the group of the
first circulation path and the number N of the second
circulation path in the group of the second circulation path
can be any positive integer greater than 0, which are not
illustrated herein.

[0054] The circulation paths can be disposed in many
ways, and the number M of the first circulation path in the
group of the first circulation path can be not equal to the
number N of the second circulation path in the group of
the second circulation path. Forexample, every two of the
first circulation paths and each of the second circulation
paths are disposed in turns and insulated from each
other; optionally, each of the first circulation paths and
every two of the second circulation paths are disposed in
turns and insulated from each other; optionally, every
three of the first circulation paths and every two of the
second circulation paths are disposed in turns and in-
sulated from each other, which are not limited herein. By
adjusting the arrangement method of the circulation
paths, heat exchange intensity of the first heat exchanger
20 and the second heat exchanger 30 can be adjusted
according to actual conditions, so as to change the heat
exchange intensity at different positions of the micro-
channel heat exchanger group 100 and effectively con-
trol the specific heat exchange method of the microchan-
nel heat exchanger group 100.

[0055] The present application further provides a fol-
lowing technical solution.

[0056] An air conditioning system, which includes the
microchannel heat exchanger group 100. The micro-
channel heat exchanger group 100 includes the same
advantages with the air conditioning system.

[0057] In the microchannel heat exchanger group 100
provided in the present application, since the microchan-
nel heat exchanger group 100 further includes afirst heat
exchanger 20 and a second heat exchanger 30 indepen-
dent of each other, when one of the first heat exchanger
20 and the second heat exchanger 30 is out of work, the
other one of the first heat exchanger 20 and the second
heat exchanger 30 can make full use of the heat ex-
change area of the plurality of fins 10 to exchange heat,
thereby improving an energy efficiency of the microchan-
nel heat exchanger group 100.

[0058] The technical features of the above-mentioned
embodiments can be combined arbitrarily. In order to
make the description concise, not all possible combina-
tions of the technical features are described in the em-
bodiments. However, as long as there is no contradiction
in the combination of these technical features, the com-
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binations should be considered as in the scope of the
present application.

[0059] The above-described embodiments are only
several implementations of the present application,
and the descriptions are relatively specific and detailed,
but they should not be construed as limiting the scope of
the present application. It should be understood by those
of ordinary skill in the art that various modifications and
improvements can be made without departing from the
concept of the present application, and all fall within the
protection scope of the present application. Therefore,
the patent protection of the present application shall be
defined by the appended claims.

Claims
1. A microchannel heat exchanger group, comprising

a plurality of fins, wherein the plurality of fins are
arranged in a plurality of rows, and each of the
plurality of fins are provided with insertion slots;
characterized in that the microchannel heat
exchanger group further at least comprises a
first heat exchanger and a second heat exchan-
ger, the first heat exchanger comprises a plur-
ality of first flat tubes, the second heat exchan-
ger comprises a plurality of second flat tubes,
the plurality of first flat tubes and the plurality of
second flat tubes are arranged in a plurality of
layers along a length direction of each of the
plurality of fins, the plurality of first flat tubes and
the plurality of second flat tubes are arranged in
a plurality of rows along a width direction of each
of the plurality of fins; and

the insertion slots comprise a first insertion slot
and a second insertion slot, the plurality of first
flat tubes are inserted into the first insertion slot,
the plurality of second flat tubes are inserted into
the second insertion slot, and the plurality of first
flat tubes are separated from the plurality of
second flat tubes.

2. Themicrochannel heat exchanger of claim 1, where-
in the plurality of first flat tubes and the plurality of
second flat tubes alternate with each other along the
length direction of the plurality of fins.

3. The microchannel heat exchanger group of claim 2,
wherein the first heat exchanger comprises a first
connector assembly and a second connector as-
sembly,

each of the plurality of first flat tubes, the first
connector assembly and the second connector
assembly are connected to and in communica-
tion with each other, a first circulation path is
defined by a refrigerant flowing into one of the
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plurality of first flat tubes from the first connector
assembly, and flowing out from the second con-
nector assembly; and

the second heat exchanger comprises a third
connector assembly and a fourth connector as-
sembly, each of the plurality of second flat tubes,
the third connector assembly and the fourth
connector assembly are connected to and in
communication with each other, a second circu-
lation path is defined by the refrigerant flowing
into one of the plurality of first flat tubes from the
third connector assembly, and flowing out from
the fourth connector assembly;

wherein a group of the first circulation pathand a
group of the second circulation path and are
isolated from one another, the number of the
first circulation path in the group of the first
circulation path is defined as M, the number of
the second circulation path in the group of the
second circulation path is defined as N, and both
the number M of the first circulation path in the
group of the first circulation path and the number
N of the second circulation path in the group of
the second circulation path are natural numbers
equal to or greater than 1.

The microchannel heat exchanger group of claim 3,
wherein the number M of the first circulation path in
the group of the first circulation path and the number
N of the second circulation path in the group of the
second circulation path satisfy a following formula: M
=N.

The microchannel heat exchanger group of claim 1,
wherein the insertion slots are disposed at a same
side of the plurality of fins, the insertion slots at
adjacent rows of the plurality of fins alternate with
each other; optionally wherein

both sides of each of the plurality of fins are provided
with the insertion slots, and the insertion slots dis-
posed at both sides of each of the plurality of fins
alternate with each other.

The microchannel heat exchanger group of claim 3,
wherein the first connector assembly comprises a
first distributor and a plurality of first capillary tubes
being connected to and in communication with the
first distributor, both ends of each of the plurality of
first capillary tubes are connected to and in commu-
nication with the first distributor and corresponding
one of the plurality of first flat tubes, respectively; and
the third connector assembly comprises a second
distributor and a plurality of second capillary tubes
being connected to and in communication with the
second distributor, both ends of each of the plurality
of second capillary tubes are connected to and in
communication with the second distributor and cor-
responding one of the plurality of second flat tubes,
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10.

respectively.

The microchannel heat exchanger group of claim 6,
wherein the second connector assembly comprises
afirstcollecting tube and a plurality of first connecting
tubes being connected to and in communication with
the first collecting tube, both ends of each of the
plurality of the first connecting tubes are connected
to and in communication with the first collecting tube
and corresponding one of the plurality of first flat
tubes; and

the fourth connector assembly comprises a second
collecting tube and a plurality of second connecting
tubes being connected to and in communication with
the second collecting tube, both ends of each of the
plurality of the second connecting tubes are con-
nected to and in communication with the second
collecting tube and corresponding one of the plurality
of second flat tubes.

The microchannel heat exchanger group of claim 1,
wherein both the plurality of first flat tubes and the
plurality of second flat tubes are arranged in a plur-
ality of rows, the first heat exchanger comprises a
plurality of first bending tubes, the second heat ex-
changer comprises a plurality of second bending
tubes, the first flat tubes arranged in adjacent rows
of the plurality of first flat tubes are connected to and
in communication with each other via corresponding
one of the plurality of first bending tubes, and the
plurality of first bending tubes and the plurality of first
flat tubes are separately arranged; and the second
flat tubes arranged in adjacent rows of the plurality of
second flat tubes are connected to and in commu-
nication with each other via corresponding one of the
plurality of second bending tubes, and the plurality of
second bending tubes and the plurality of second flat
tubes are separately arranged.

The microchannel heat exchanger group of claim 6,
further comprising an adapter, the adapter is dis-
posed between the plurality of first capillary tubes
and the plurality of first flat tubes and between the
plurality of second capillary tubes and the plurality of
second flat tubes, and a tube orifice of the adapter
opposite to the plurality of first flat tubes matches with
a tube orifice of corresponding one of the plurality of
first flat tube and another tube orifice of the adapter
opposite to the plurality of second flat tubes matches
with a tube orifice of corresponding one of the plur-
ality of second flat tube.

An air conditioning system, characterized by com-
prising the microchannel heat exchanger group of
claims 1 to 9.
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