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(54) SWITCHING DEVICE FOR MULTI-SPLIT AIR CONDITIONER AND MULTI-SPLIT AIR 
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(57) A switching device (100) for a multi-split air con-
ditioner, comprising: a housing (1), a gas-liquid separator
(2), multiple first indoor unit interface pipes (3), at least
one heat exchange component (4), and multiple second
indoor unit interface pipes (5). The gas-liquid separator
(2) is provided with an inlet (21) to an outdoor unit, a first
outlet (22), and a second outlet (23). The multiple first
indoor unit interface pipes (3) and the multiple second
indoor unit interface pipes (5) are spaced from each other
in a first direction. The first outlet (22) is connected to
multiple first interfaces by means of the multiple first in-
door unit interface pipes (3), respectively. The second
indoor unit interface pipes (5) and the first indoor unit
interface pipes (3) are spaced apart in a second direction.
Some of the first indoor unit interface pipes (3) and some
of the second indoor unit interface pipes (5) are spaced
apart from the rest of the first indoor unit interface pipes
(3) and the rest of the second indoor unit interface pipes
(5) in the second direction. Moreover, also disclosed is
a multi-split air conditioner having the switching device
(100).



EP 3 505 849 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD

[0001] The present disclosure relates to a technical
field of air conditioners, more particularly to a switching
device for a multi-split air conditioner and a multi-split air
conditioner having the same.

BACKGROUND

[0002] In the related art, although the switching device
of the air conditioner can realize the separate cooling and
heating of different indoor units through the valve body
and the related control, due to the limitation of system
setting and structural space, the number of indoor units
that can be connected is relatively limited, generally less
than six ports, i.e., the capacity is not large enough. If
the size of the cabinet of the switching device is increased
proportionally on the existing basis, the entire device will
be too large, thus affecting the application occasion and
the installation position. In addition, many of the existing
small-sized switching devices are foamed inside the cab-
inet, thus making the entire refrigeration part unable to
be repaired.

SUMMARY

[0003] The present disclosure aims to solve at least
one of the technical problems existing in the related art.
To this end, an objective of the present disclosure is to
provide a switching device for a multi-split air conditioner,
which tends not to affect the application occasion and
the installation position thereof.
[0004] Another objective of the present disclosure is
to provide a multi-split air conditioner having the above
switching device.
[0005] A first aspect of the present disclosure provides
the switching device for the multi-split air conditioner. The
multi-split air conditioner includes an outdoor unit, and a
plurality of indoor units having a plurality of first ports and
a plurality of second ports. The switching device includes:
a housing; a gas-liquid separator disposed in the hous-
ing, and having an inlet, a first outlet and a second outlet,
the inlet being configured to be connected to the outdoor
unit; a plurality of first indoor-unit connection tubes
spaced apart in a first direction, the first outlet being con-
nected to the plurality of first ports via the plurality of first
indoor-unit connection tubes, respectively; at least one
heat exchange part having an end connected to the sec-
ond outlet; and a plurality of second indoor-unit connec-
tion tubes spaced apart from the plurality of first indoor-
unit connection tubes in a second direction perpendicular
to the first direction, the plurality of second indoor-unit
connection tubes being spaced apart in the first direction.
The heat exchange part has another end connected to
the plurality of second ports via the plurality of second
indoor-unit connection tubes respectively, part of the plu-

rality of first indoor-unit connection tubes and the plurality
of second indoor-unit connection tubes are spaced apart
from the rest of the plurality of first indoor-unit connection
tubes and the plurality of the second indoor-unit connec-
tion tubes in the second direction.
[0006] In the switching device for the multi-split air con-
ditioner according to the present disclosure, by arranging
the first indoor-unit connection tubes and the second in-
door-unit connection tubes configured to be connected
to the indoor units in a plurality of layers, a length of the
switching device in the first direction is reduced, so as
not to affect the application occasion and the installation
position of the switching device. Moreover, by providing
the gas-liquid separator to perform the gas-liquid sepa-
ration on the refrigerant, the state of the refrigerant can
be improved, and the noise of the multi-split air condi-
tioner can be reduced, thus further facilitating the heating
or cooling of the multi-split air conditioner.
[0007] According to some embodiments of the present
disclosure, the switching device for the multi-split air con-
ditioner further includes: a solenoid valve assembly in-
cluding a plurality of solenoid valve units arranged side
by side, a first U-shaped tube and a second U-shaped
tube, each solenoid valve unit including a first one-way
solenoid valve and a second one-way solenoid valve, the
first U-shaped tube being connected to the first outlet and
further connected to the plurality of first indoor-unit con-
nection tubes respectively via the plurality of first one-
way solenoid valves, the plurality of first indoor-unit con-
nection tubes being configured to be connected to the
outdoor unit respectively via the plurality of second one-
way solenoid valves, the first one-way solenoid valve be-
ing configured to unidirectionally guide a refrigerant in
the first U-shaped tube into the corresponding first in-
door-unit connection tube, the second one-way solenoid
valve being configured to unidirectionally guide the re-
frigerant in the first indoor-unit connection tube into the
outdoor unit, and one of the first U-shaped tube and the
second U-shaped tube being disposed at an inner side
of the other one of the first U-shaped tube and the second
U-shaped tube.
[0008] Optionally, the heat exchange part is disposed
at the inner sides of the first U-shaped tube and the sec-
ond U-shaped tube.
[0009] Moreover, the switching device for the multi-
split air conditioner further includes: a check valve as-
sembly disposed below the solenoid valve assembly, the
check valve assembly including a plurality of check valve
units arranged side by side and extending in a horizontal
direction, each check valve unit including a first check
valve and a second check valve configured to be ar-
ranged in parallel between the heat exchange part and
the second indoor-unit connection tube, the first check
valve being configured to unidirectionally guide the re-
frigerant in the heat exchange part to the indoor unit, and
the second check valve being configured to unidirection-
ally guide the refrigerant in the indoor unit to the heat
exchange part.
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[0010] Optionally, the first check valve and the second
check valve are arranged one above the other.
[0011] Specifically, the housing has a substantially
cuboid shape, the first direction is a length direction of
the housing; the heat exchange part, the solenoid valve
assembly and the check valve assembly are all disposed
in the housing, the solenoid valve assembly is arranged
above the check valve assembly, the solenoid valve as-
sembly and the check valve assembly are disposed at
one side in the length direction of the housing, while the
gas-liquid separator and the heat exchange part are dis-
posed at the other side in the length direction of the hous-
ing, and the gas-liquid separator and the heat exchange
part are arranged sequentially in a width direction of the
housing; an electric control box assembly is disposed
outside the housing, the electric control box assembly is
arranged vertically and disposed to a side surface of the
housing.
[0012] According to some embodiments of the present
disclosure, the plurality of first indoor-unit connection
tubes are arranged in a plurality of layer spaced apart in
the second direction, the plurality of second indoor-unit
connection tubes are arranged in a plurality of layers
spaced apart in the second direction, and the plurality of
layers of first indoor-unit connection tubes are spaced
apart from the plurality of layers of second indoor-unit
connection tubes in the second direction.
[0013] Optionally, two adjacent layers of first indoor-
unit connection tubes are staggered in the first direction,
and two adjacent layers of second indoor-unit connection
tubes are staggered in the first direction.
[0014] Further optionally, the first indoor-unit connec-
tion tube is in one to one correspondence with the cor-
responding second indoor-unit connection tube in the
second direction.
[0015] According to some embodiments of the present
disclosure, the gas-liquid separator is configured to be
arranged adjacent to the outdoor unit.
[0016] According to some embodiments of the present
disclosure, the housing is provided with a soundproof
cotton at an inner side thereof.
[0017] According to some embodiments of the present
disclosure, the housing includes a base, and the base is
provided with a drain tank.
[0018] According to some embodiments of the present
disclosure, the housing includes a base having an open
top, and a top cover detachably disposed to the top of
the base.
[0019] A multi-split air conditioner according to a sec-
ond aspect of the present disclosure includes the switch-
ing device for the multi-split air conditioner according to
the above first aspect of the present disclosure.
[0020] Additional aspects and advantages of embodi-
ments of present disclosure will be given in part in the
following descriptions, become apparent in part from the
following descriptions, or be learned from the practice of
the embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and/or additional aspects and ad-
vantages of the present disclosure will become apparent
and more readily appreciated from descriptions of em-
bodiments made with reference to the following draw-
ings, in which:

Fig. 1 is an exploded view of a switching device for
an air conditioner according to an embodiment of the
present disclosure;
Fig. 2 is another exploded view of the switching de-
vice for the air conditioner shown in Fig. 1;
Fig. 3 is a schematic view showing the assembling
of a base, a solenoid valve assembly, a check valve
assembly, a gas-liquid separator and a heat ex-
change part shown in Fig. 2;
Fig. 4 is a schematic view of a switching device for
an air conditioner according to an embodiment of the
present disclosure.

Reference numerals:

[0022]

100: switching device;
1: housing; 11: base; 111: drain tank; 12: top cover;
2: gas-liquid separator; 21: inlet; 22: first outlet; 23:
second outlet;
3: first indoor-unit connection tube; 4: heat exchange
part;
5: second indoor-unit connection tube; 6: solenoid
valve assembly;
61: solenoid valve unit; 611: first one-way solenoid
valve; 612: second one-way solenoid valve;
62: first U-shaped tube; 63: second U-shaped tube;
7: check valve assembly; 71: first check valve; 72:
second check valve;
8: extension section; 9: throttling device; 91: electric
control box assembly.

DETAILED DESCRIPTION

[0023] Embodiments of the present disclosure will be
described in detail and examples of embodiments are
illustrated in the drawings. The same or similar elements
and the elements having the same or similar functions
are denoted by like reference numerals throughout the
descriptions. Embodiments described herein with refer-
ence to drawings are explanatory, serve to explain the
present disclosure, and are not construed to limit embod-
iments of the present disclosure.
[0024] In the description of the specification, it should
be understood that the orientation or positional relation-
ship indicated by the terms such as "central", "longitudi-
nal", "transverse", "length", "width", "thickness", "upper",
"lower", "front", "rear", "left", "right", "vertical", "horizon-
tal", "top", "bottom", "inner", "outer", "axial", "radial" and
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"circumferential" and the like is based on the orientation
or positional relationship shown in the drawings, only for
convenience of description of the present disclosure and
simplification, and is not intended to indicate or imply that
the device or component referred to has a particular ori-
entation, is constructed and operated in a particular ori-
entation, and thus is not to be understood as limiting the
present disclosure.
[0025] In the description of the present disclosure, un-
less specified or limited otherwise, the terms "mounted",
"connected", "coupled" and the like are used broadly,
and may be, for example, fixed connections, detachable
connections, or integral connections; may also be me-
chanical or electrical connections; may also be direct
connections or indirect connections via intervening struc-
tures; may also be inner communications of two ele-
ments, which can be understood by those skilled in the
art according to specific situations.
[0026] A switching device 100 for a multi-split air con-
ditioner (not shown) according to an embodiment of the
present disclosure will be described with reference to
Figs. 1-4. The multi-split air conditioner includes an out-
door unit and a plurality of indoor units having a plurality
of first ports and a plurality of second ports. The outdoor
unit is connected to the plurality of indoor units through
the switching device 100, and the plurality of indoor units
may be respectively disposed in a plurality of rooms, such
that separate cooling or heating in different rooms can
be realized by the switching device 100. In the description
of the present disclosure, "a plurality" means two or more,
unless specified otherwise.
[0027] As shown in Fig. 1 and Fig. 4, the switching
device 100 for the air conditioner according to a first as-
pect of embodiments of the present disclosure includes
a housing 1, a gas-liquid separator 2, a plurality of first
indoor-unit connection tubes 3, at least one heat ex-
change part 4, and a plurality of second indoor-unit con-
nection tubes 5.
[0028] It should be noted that, in descriptions of the
present disclosure, terms such as "first" and "second"
are used herein for purposes of description and are not
intended to indicate or imply relative importance or sig-
nificance or to imply the number of indicated technical
features. Thus, the feature defined with "first" and "sec-
ond" may include one or more this feature.
[0029] The housing 1 functions to close and protect
the various parts disposed therein. The gas-liquid sepa-
rator 2 is disposed in the housing 1, and the gas-liquid
separator 2 may be used for a gas-liquid separation of a
gas-liquid two-phase refrigerant entering from the out-
door unit, so as to improve the heating and cooling ef-
fects. The gas-liquid separator 2 has an inlet 21, a first
outlet 22 and a second outlet 230. The inlet 21 is config-
ured to be connected to the outdoor unit, such that the
refrigerant entering through the inlet 21 is discharged out
of the first outlet 22 and the second outlet 23 respectively
after being subjected to the gas-liquid separation in the
gas-liquid separator 20. In the following description of

the present disclosure, an example, in which the sepa-
rated gaseous refrigerant is discharged out of the first
outlet 22 and the separated liquid refrigerant is dis-
charged out of the second outlet 23, will be described for
illustration. In this case, the first outlet 22 is preferably
disposed to the top of the gas-liquid separator 2, and the
second outlet 23 is preferably disposed to a lower portion
of the gas-liquid separator 20. The inlet 21 may be in the
form of a section of inlet pipe, and an end of the inlet pipe
21 preferably extends into the gas-liquid separator, so
as to provide a better gas-liquid separation effect.
[0030] An end of the heat exchange part 4 is connected
to the second outlet 23 of the gas-liquid separator 2.
Therefore, by arranging the heat exchange part 4 down-
stream of the liquid refrigerant outlet of the gas-liquid
separator 2, the separated liquid refrigerant enters the
heat exchange part 4, and is subjected to the heat ex-
change and supercooling of the heat exchange part 4,
such that it is possible to effectively ensure that the re-
frigerant flowing through the heat exchange part 4 is com-
pletely liquid.
[0031] The plurality of first indoor-unit connection
tubes 3 are spaced apart from one another in a first di-
rection (e.g. a length direction in Fig. 1), and the first
outlet 22 is connected to the plurality of first ports respec-
tively via the plurality of first indoor-unit connection tubes
3. The plurality of second indoor-unit connection tubes 5
are spaced apart from one another in the first direction,
and another end of the heat exchange part 4 is connected
to the plurality of second ports respectively via the plu-
rality of second indoor-unit connection tubes 5. There-
fore, by providing the first indoor-unit connection tube 3
and the second indoor-unit connection tube 5, the circu-
lation flow of the refrigerant among the indoor unit, the
first indoor-unit connection tube 3 and the second indoor-
unit connection tube 5 can be realized after the indoor
unit is assembled in place with the first indoor-unit con-
nection tube 3 and the second indoor-unit connection
tube 5 of the switching device 100 through the first port
and the second port, and the connection between the
switching device 100 and the indoor unit is facilitated.
The plurality of first indoor-unit connection tubes 3 and
the plurality of second indoor-unit connection tubes 5 are
preferably arranged at even intervals in the first direction.
[0032] The plurality of second indoor-unit connection
tubes 5 are spaced apart from the plurality of first indoor-
unit connection tubes 3 in a second direction perpendic-
ular to the first direction. Optionally, the first indoor-unit
connection tube 3 and the corresponding second indoor-
unit connection tube 5 (i.e., the second indoor-unit con-
nection tube 5 connected to the same indoor unit to which
the first indoor unit 3 is connected) have a one-to-one
correspondence in the second direction (e.g., the first
indoor-unit connection tube 3 and the second indoor-unit
connection tube 5 are aligned in an up and down direc-
tion, in the example of Fig. 1). Thereby, the first indoor-
unit connection tube 3 and the second indoor-unit con-
nection tube 5 connected to the indoor unit are arranged
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in two layers, which relatively reduces a size of the switch-
ing device 100 in the first direction.
[0033] Part of the plurality of first indoor-unit connec-
tion tubes 3 and the plurality of second indoor-unit con-
nection tubes 5 (which may be one or more) are spaced
apart from the rest of the first indoor-unit connection tubes
and the second indoor-unit connection tubes in the sec-
ond direction. Thereby, the first indoor-unit connection
tubes 3 and the second indoor-unit connection tubes 5
connected to the indoor units are respectively arranged
in plurality of layers, which can further reduce the size of
the switching device 100 in the first direction, thereby
making the structure of entire switching device 100 sim-
ple and compact, and thus expanding the installation po-
sition and application occasion of the switching device
100. The indoor unit may have one first port and one
second port respectively, the plurality of first indoor-unit
connection tubes 3 are in one-to-one correspondence to
the plurality of first ports, and the plurality of second in-
door-unit connection tubes 5 are in one-to-one corre-
spondence to the plurality of second ports.
[0034] For example, as shown in Fig. 1, the first indoor-
unit connection tube 3 and the second indoor-unit con-
nection tube 5 both extend out of the side wall of the
housing 1, such that the "first direction" may be the length
direction of the housing 1 shown in Fig. 1 and the "second
direction" may be a height direction of the housing 1
shown in Fig. 1. Thereby, the length of the entire switch-
ing device 100 in the length direction is effectively saved,
and the number of the indoor units to which the switching
device 100 can be connected is relatively expanded. For
example, the switching device 100 according to the
present disclosure can be connected to more than six
indoor units (e.g., the switching device 100 can be con-
nected to sixteen indoor units in the example of Fig. 1),
thereby implementing the control of the plurality of rooms.
Of course, the "first direction" may also be the length
direction of the housing 1 shown in Fig. 1, while the "sec-
ond direction" is a width direction of the housing 1 shown
in Fig. 1. In this case, both the first indoor-unit connection
tube 3 and the second indoor-unit connection tube 5 ex-
tend out of a top wall of the housing 1. Alternatively, the
"first direction" may be inclined with respect to the length
direction of the housing 1 shown in Fig 1. It can be un-
derstood that the specific orientations of the "first direc-
tion" and the "second direction" may be specifically con-
figured according to the actual assembling requirements
of the first indoor-unit connection tube 3 and the second
indoor-unit connection tube 5, so as to better meet the
requirements of practical application occasions and in-
stallation positions.
[0035] In the switching device 100 for the multi-split air
conditioner according to the embodiment of the present
disclosure, by arranging the first indoor-unit connection
tubes 3 and the second indoor-unit connection tubes 5
configured to be connected with the indoor units into the
plurality of layers, the length of the switching device 100
in the first direction can be relatively reduced, so as not

to affect the application occasions and installation posi-
tions of the switching device 100. Further, by providing
the gas-liquid separator 2 to perform the gas-liquid sep-
aration on the refrigerant, the state of the refrigerant can
be improved and the noise of the multi-split air conditioner
can be reduced, thereby further facilitating the heating
or cooling of the multi-split air conditioner.
[0036] According to some embodiments of the present
disclosure, as shown in Figs. 1-4, the switching device
100 for the multi-split air conditioner further includes a
solenoid valve assembly 6, and the solenoid valve as-
sembly 6 includes a first U-shaped tube 62, a second U-
shaped tube 63, and a plurality of solenoid valve units
61 arranged side by side. Therefore, by arranging the
plurality of solenoid valve units 61 side by side, the entire
solenoid valve assembly 6 has a modular design such
that the entire structure of the solenoid valve assembly
6 is arranged in an orderly and compact manner.
[0037] Specifically, each solenoid valve unit 61 in-
cludes a first one-way solenoid valve 611 and a second
one-way solenoid valve 612 for controlling different flow
directions of heating and cooling of the multi-split air con-
ditioner. The first U-shaped tube 62 is connected to the
first outlet 22 and further connected to the plurality of first
indoor-unit connection tubes 3 respectively via the plu-
rality of first one-way solenoid valves 611. The first one-
way solenoid valve 611 is configured to unidirectionally
guide the refrigerant in the first U-shaped tube 62 into
the corresponding first indoor-unit connection tube 3,
while the refrigerant in the first indoor-unit connection
tube 3 cannot enter the first U-shaped tube 62 through
the first one-way solenoid valve 611. The plurality of first
indoor-unit connection tubes 3 are configured to be con-
nected to the outdoor unit respectively via the plurality of
second one-way solenoid valves 612. The second one-
way solenoid valve 612 is configured to unidirectionally
guide the refrigerant in the first indoor-unit connection
tube 3 into the outdoor unit, while the refrigerant in the
outdoor unit cannot enter the first indoor-unit connection
tube 3 through the second one-way solenoid valves 612.
Thereby, the gaseous refrigerant separated from the gas-
liquid separator 2 enters the first one-way solenoid valve
611 through the first U-shaped tube 62, and further enters
the indoor unit through the first indoor-unit connection
tube 3 to realize heating, and the refrigerant after heat
exchange flows back to the outdoor unit through the sec-
ond indoor-unit connection tube 5. When the multi-split
air conditioner operates for refrigeration, the refrigerant
flows through the second indoor-unit connection tube 5
to the indoor unit, then returns to the second U-shaped
tube 63 through the second one-way solenoid valve 612,
and finally returns to the outdoor unit. The connection
tubes (i.e. the first indoor-unit connection tubes 3 and the
second indoor-unit connection tubes 5) connecting the
entire solenoid valve assembly 6 with the indoor units
may be arranged in a single layer or a multi-layer array
according to the actual size of the switching device 100,
thereby balancing the dimensional control between the
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length and the height of the switching device 100.
[0038] As shown in Fig. 1, one of the first U-shaped
tube 62 and the second U-shaped tube 63 is disposed
at an inner side of the other one of the first U-shaped
tube 62 and the second U-shaped tube 63. Therefore,
by arranging the first U-shaped tube 62 and the second
U-shaped tube 63 inside and outside, it is convenient for
the first U-shaped tube 62 and the second U-shaped tube
63 to be connected with the plurality of solenoid valve
units 61, and the structure of the entire solenoid valve
assembly 6 is more compact. The plurality of solenoid
valve units 61 may be located inside the first U-shaped
tube 62 and the second U-shaped tube 63, and disposed
adjacent to curved portions of the first U-shaped tube 62
and the second U-shaped tube 63. The first one-way so-
lenoid valves 611 and the second one-way solenoid
valves 612 of the plurality of solenoid valve units 61 are
respectively connected to tube walls of the first U-shaped
tube 62 and the second U-shaped tube 63 through pipes.
[0039] Alternatively, the heat exchange part 4 is dis-
posed inside the first U-shaped tube 62 and the second
U-shaped tube 63. As shown in Figs. 1-3, the heat ex-
change part 4 is located between ends of the first U-
shaped tube 62 and also between ends of the second U-
shaped tube 63, so as to more fully and reasonably utilize
the internal space of the housing 1.
[0040] One or more heat exchange parts 4 may be
provided. For example, referring to Fig. 4, two heat ex-
change parts 4 are sequentially disposed downstream
of the gas-liquid separator 2, so as to achieve better heat
exchange and supercooling. When one heat exchange
part 4 is provided, the heat exchange part 4 may be pro-
vided with a heat exchange portion on both sides thereof,
and the refrigerant sequentially flows through the two
heat exchange portions. In this case, the function of the
heat exchange part 4 is substantially the same with that
of the two heat exchange parts 4 shown in Fig. 4. Further,
a throttling device 9 is disposed between the two heat
exchange parts 4, and the throttling device 9 may be a
capillary tube or an electronic expansion valve, but is not
limited thereto.
[0041] According to a further embodiment of the
present disclosure, as shown in Fig. 1, the switching de-
vice 100 for the multi-split air conditioner further includes
a check valve assembly 70. The check valve assembly
7 is disposed below the solenoid valve assembly 6, and
the check valve assembly 7 may be disposed between
the solenoid valve assembly 6 and a drain tank 111. The
check valve assembly 7 includes a plurality of check valve
units extending in a horizontal direction and arranged
side by side. Thereby, the height of the switching device
100 in the up and down direction can be effectively re-
duced by flattening the check valve assembly 7.
[0042] Specifically, each of the check valve units in-
cludes a first check valve 71 and a second check valve
72 configured to be arranged in parallel between the heat
exchange part 4 and the second indoor-unit connection
tube 5 for controlling different flow directions of heating

and cooling of the multi-split air conditioner. The first
check valve 71 is configured to unidirectionally guide the
refrigerant in the heat exchange part 4 to the indoor unit,
while the refrigerant in the indoor unit cannot enter the
heat exchange part 4 through the first check valve 71.
The second check valve 72 is configured to unidirection-
ally guide the refrigerant in the indoor unit to the heat
exchange part 4, while the refrigerant in the heat ex-
change part 4 cannot enter the indoor unit through the
second check valve 72. The entire check valve assembly
7 can be connected during field installation. The connec-
tion tubes (i.e. the second indoor-unit connection tubes
5) connecting the entire check valve assembly 7 to the
indoor unit may be arranged in a single layer or a multi-
layer array according to the actual size of the switching
device 100, thereby balancing the dimensional control
between the length and height of the switching device
100.
[0043] Optionally, the first check valve 71 and the sec-
ond check valve 72 are arranged in the up and down
direction as shown in Fig 1. Thereby, the size of the entire
check valve assembly 7 in the length direction of the
housing 1 can be reduced, thus making the entire struc-
ture of the switching device 100 more compact.
[0044] As shown in Figs. 2-4, the pipe connected be-
tween the second check valve 72 and the heat exchange
part 4 has an extension section 8 that extends out of the
housing 1. An end of the first U-shaped tube 62 and an
end of the second U-shaped tube 63 may respectively
extend out of the housing 1. When the number of the
indoor units to be connected is large, the above ends of
the first U-shaped tubes 62, the above ends of the second
U-shaped tubes 63, and the extension sections 8 of mul-
tiple switching devices 100 may be respectively connect-
ed together in one to one correspondence, thereby real-
izing the series connection of the multiple switching de-
vices 100 and facilitating the expansion of the number of
ports of the indoor units.
[0045] According to some embodiments of the present
disclosure, as shown in Fig. 4, the gas-liquid separator
2 is configured to be disposed adjacent to the outdoor
unit. In this case, the gas-liquid separator 2 is located in
the housing 1 and at a side close to the outdoor unit, and
the main function of the gas-liquid separator 2 is to sep-
arate the gas-liquid two-phase refrigerant entering from
the outdoor unit, such that the gaseous refrigerant is dis-
charged from the heating side, and the liquid refrigerant
is discharged from the cooling side, thereby achieving
better cooling and heating effects. The placement man-
ner of the gas-liquid separator 2 is not limited to a vertical
or horizontal type, as long as the gas-liquid separation
function can be realized.
[0046] According to some specific embodiments of the
present disclosure, as shown in Figs. 1 and 2, the housing
1 has a substantially cuboid shape, and the first direction
is the length direction of the housing 1 shown in Fig. 1.
The gas-liquid separator 2, the heat exchange part 4, the
solenoid valve assembly 6 and the check valve assembly
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7 are all disposed in the housing 1, and the solenoid valve
assembly 6 is arranged above the check valve assembly
70. The solenoid valve assembly 6 and the check valve
assembly 7 are both disposed horizontally, and the so-
lenoid valve assembly 6 is preferably arranged direct
above the check valve assembly 7 so as to further im-
prove the compactness of the entire switching device
100. The solenoid valve assembly 6 and the check valve
assembly 7 are disposed at one side (e.g. a left side in
Fig. 1) in the length direction of the housing 1. In this
case, the solenoid valve assembly 6 and the check valve
assembly 7 may be adjacent to a left side wall of the
housing 1, while the gas-liquid separator 2 and the heat
exchange part 4 are disposed at the other side (e.g. a
right side in Fig. 1) in the length direction of the housing
1, and the gas-liquid separator 2 and the heat exchange
part 4 are arranged sequentially in the width direction of
the housing 1. In this case, the gas-liquid separator 2 and
the heat exchange part 4 may be adjacent to a right side
wall of the housing 1. Therefore, by adopting the above
arrangement, the structure of the entire switching device
100 is more compact and the space occupied by the
switching device 100 is reduced, such that the application
occasion and the installation position of the switching de-
vice 100 will not be affected.
[0047] According to some embodiments of the present
disclosure, the plurality of first indoor-unit connection
tubes 3 are arranged in a plurality of layers spaced apart
in the second direction, and each layer of the first indoor-
unit connection tubes 3 includes at least one first indoor-
unit connection tube 3. The plurality of second indoor-
unit connection tubes 5 are arranged in a plurality of lay-
ers spaced apart in the second direction, and each layer
of the second indoor-unit connection tubes 5 include at
least one second indoor-unit connection tube 5. The plu-
rality of layers of first indoor-unit connection tubes 3 and
the plurality of layers of second indoor-unit connection
tubes 5 are spaced apart in the second direction. There-
by, the length of the switching device 100 in the first di-
rection can be further reduced. Optionally, two adjacent
layers of first indoor-unit connection tubes 3 are stag-
gered in the first direction, and two adjacent layers of
second indoor-unit connection tubes 5 are also stag-
gered in the first direction. Thereby, the first indoor-unit
connection tubes 3 and the second indoor-unit connec-
tion tubes 5 can be arranged more compactly in the first
direction, so as to reduce the space occupied by the en-
tire switching device 100, thereby further expanding the
application occasion and the installation position of the
switching device 100.
[0048] For example, in the example of Fig. 1, sixteen
first indoor-unit connection tubes 3 and sixteen second
indoor-unit connection tubes 5 are respectively provided,
and the first indoor-unit connection tubes 3 and the sec-
ond indoor-unit connection tubes 5 are respectively ar-
ranged in two layers. Each layer includes eight first in-
door-unit connection tubes 3 or eight second indoor-unit
connection tubes 5 evenly spaced apart in the length

direction of the housing 1. Four layers of the first indoor-
unit connection tubes 3 and the second indoor-unit con-
nection tubes 5 are evenly spaced apart in the height
direction of the housing 1. A group of the first indoor-unit
connection tube 3 and the second indoor-unit connection
tube 5 connected to the same indoor unit are aligned in
the up and down direction. The two layers of the first
indoor-unit connection tubes 3 are staggered along the
length direction of the housing 1, and the two layers of
the second indoor-unit connection tubes 5 are staggered
along the length direction of the housing 1, so that the
first indoor-unit connection tubes 3 and the second in-
door-unit connection tubes 5 can be arranged more com-
pactly in the length direction of the housing 1, so as to
reduce the volume of the switching device 100, thereby
reducing the space occupied by the switching device 100.
[0049] According to some embodiments of the present
disclosure, as shown in Figs. 1 and 2, the housing 1 in-
cludes a base 11 having an open top, and a top cover
12 detachably provided to the top of the base 11. The
base 11 serves to support the entire switching device
100. The base 11 is provided with a drain tank 111. The
drain tank 111 has at least one water outlet. In this case,
the drain tank 111 is coupled to the base 11 for collecting
the condensed water generated during the operation of
the switching device 100 and discharging the collected
condensed water out of the water outlet. It can be under-
stood that the number of the water outlets and the position
of the water outlet can be determined according to actual
needs. Since the top cover 12 is detachably connected
to the base 11, operations such as maintenance can be
facilitated.
[0050] Further, the housing 1 is provided with a sound-
proof cotton at an inner side thereof, and the soundproof
cotton may be attached to an inner surface of the housing
1. For example, the soundproof cotton may be disposed
to at least one of a side wall, a top wall and a bottom wall
of the housing 1. Thereby, by providing the soundproof
cotton, it is possible to enclose the sound (for example,
the sound of the switching of the solenoid valve unit 6)
generated when the respective components in the hous-
ing 1 act during the operation of the entire switching de-
vice 100 in the entire housing 1, thereby reducing noise.
Thus, the interference caused by the operation of the
switching device 100 to the external environment is re-
duced.
[0051] Alternatively, the housing 1 is a sheet metal
member, but is not limited thereto.
[0052] Further, as shown in Fig. 1, an electric control
box assembly 91 is disposed outside the housing 1. The
electric control box assembly 91 is arranged vertically
and disposed to a side surface of the housing 1. For ex-
ample, the electric control box assembly 91 may be hung
on the side surface of the housing 1, but is not limited to
being fixed to any one side surface, as long as the entire
electric control box assembly 91 can be fixed, such that
the electric control box assembly 91 can implement the
control function. The electric control box assembly 91
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may be connected to an electric control component such
as a solenoid valve or the like in the housing 1.
[0053] The switching device 100 for the multi-split air
conditioner according to the embodiment of the present
disclosure can realize separate control of cooling and
heating of different indoor units. The main principle and
realization method thereof are that the gas-liquid sepa-
rator 2 separates the gas-liquid two-phase refrigerant
such that the gaseous refrigerant flows out of the first
outlet 22 and flows from the gas side to the corresponding
indoor unit for heating, while the liquid refrigerant flows
out of the second outlet 23 and flows from the liquid side
to the corresponding indoor unit for cooling. Moreover,
the separate control of different indoor units is realized
by the reverse control of the corresponding solenoid
valve assembly 6.
[0054] Specifically, as shown in Fig. 4, when a part of
the plurality of indoor units operate for heating and an-
other part of the plurality of indoor units operate for cool-
ing, the first one-way solenoid valve 611 corresponding
to the indoor unit for heating is opened (in this case, the
second one-way solenoid valve 612 corresponding to the
indoor unit for heating is closed) and the second one-
way solenoid valve 612 corresponding to the indoor unit
for cooling is opened (in this case, the first one-way so-
lenoid valve 611 corresponding to the indoor unit for cool-
ing is closed). The refrigerant in the outdoor unit first en-
ters the gas-liquid separator 2 of the switching device
100 for gas-liquid separation, the separated gaseous re-
frigerant is discharged out of the first outlet 22, sequen-
tially flows through the first U-shaped tube 62, the corre-
sponding first one-way solenoid valve 611 and the first
indoor-unit connection tube 3, then enters the indoor unit
for heating, and the refrigerant after heat exchange re-
turns to the outdoor unit through the second indoor-unit
connection tube 5, the second check valve 72 and the
second U-shaped tube 63. Moreover, the separated liq-
uid refrigerant is discharged out of the second outlet 23,
sequentially flows through the heat exchange part 4, the
throttling device 9, the heat exchange part 4, the first
check valve 71 and the second indoor-unit connection
tube 5, then enters the indoor unit for cooling, and the
refrigerant after heat exchange returns to the outdoor
unit through the first indoor-unit connection tube 3, the
second one-way solenoid valve 612 and the second U-
shaped tube 63.
[0055] With the switching device 100 for the multi-split
air conditioner according to the embodiment of the
present disclosure, it is beneficial to increasing the
number of indoor units that can be controlled by the out-
door unit of the entire multi-split air conditioner, reducing
the splicing of multiple switching devices 100, and also,
improving the efficiency of on-site installation. Mean-
while, the entire switching device 100 is hierarchical and
modular, thus providing great convenience for on-site
maintenance. In addition, the switching device 100 may
be disposed outside the outdoor unit, thereby facilitating
maintenance of the switching device 100 and various

components in the outdoor unit.
[0056] A multi-split air conditioner according to a sec-
ond aspect of embodiments of the present disclosure in-
cludes the switching device 100 for the multi-split air con-
ditioner according to the above first aspect of embodi-
ments of the present disclosure.
[0057] Other configurations and operations of the mul-
ti-split air conditioner according to the embodiment of the
present disclosure are known to those skilled in the art
and will not be described in detail herein.
[0058] Reference throughout this specification to "an
embodiment," "some embodiments," "an illustrative em-
bodiment," "an example," "a specific example," or "some
examples," means that a particular feature, structure,
material, or characteristic described in connection with
the embodiment or example is included in at least one
embodiment or example of the present disclosure. The
appearances of the above phrases in various places
throughout this specification are not necessarily referring
to the same embodiment or example of the present dis-
closure. Furthermore, the particular features, structures,
materials, or characteristics may be combined in any suit-
able manner in one or more embodiments or examples.
[0059] Although explanatory embodiments have been
shown and described, it would be appreciated by those
skilled in the art that the changes, modifications, alterna-
tives and varieties can be made in the embodiments with-
out departing from the principles and objectives of the
present disclosure. The scope of the present disclosure
is limited by claims and their equivalents.

Claims

1. A switching device for a multi-split air conditioner,
the multi-split air conditioner comprising an outdoor
unit, and a plurality of indoor units having a plurality
of first ports and a plurality of second ports, wherein
the switching device comprises:

a housing;
a gas-liquid separator disposed in the housing,
and having an inlet, a first outlet and a second
outlet, the inlet being configured to be connected
to the outdoor unit;
a plurality of first indoor-unit connection tubes
spaced apart in a first direction, the first outlet
being connected to the plurality of first ports via
the plurality of first indoor-unit connection tubes,
respectively;
at least one heat exchange part having an end
connected to the second outlet; and
a plurality of second indoor-unit connection
tubes spaced apart from the plurality of first in-
door-unit connection tubes in a second direction
perpendicular to the first direction, the plurality
of second indoor-unit connection tubes being
spaced apart in the first direction, wherein the
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heat exchange part has another end connected
to the plurality of second ports via the plurality
of second indoor-unit connection tubes respec-
tively, part of the plurality of first indoor-unit con-
nection tubes and the plurality of second indoor-
unit connection tubes are spaced apart from the
rest of the plurality of first indoor-unit connection
tubes and the plurality of the second indoor-unit
connection tubes in the second direction.

2. The switching device for the multi-split air conditioner
according to claim 1, further comprising:
a solenoid valve assembly comprising a plurality of
solenoid valve units arranged side by side, a first U-
shaped tube and a second U-shaped tube, each so-
lenoid valve unit comprising a first one-way solenoid
valve and a second one-way solenoid valve, the first
U-shaped tube being connected to the first outlet and
further connected to the plurality of first indoor-unit
connection tubes respectively via the plurality of first
one-way solenoid valves, the plurality of first indoor-
unit connection tubes being configured to be con-
nected to the outdoor unit respectively via the plu-
rality of second one-way solenoid valves, the first
one-way solenoid valve being configured to unidi-
rectionally guide a refrigerant in the first U-shaped
tube into the corresponding first indoor-unit connec-
tion tube, the second one-way solenoid valve being
configured to unidirectionally guide the refrigerant in
the first indoor-unit connection tube into the outdoor
unit, and one of the first U-shaped tube and the sec-
ond U-shaped tube being disposed at an inner side
of the other one of the first U-shaped tube and the
second U-shaped tube.

3. The switching device for the multi-split air conditioner
according to claim 2, wherein the heat exchange part
is disposed at the inner sides of the first U-shaped
tube and the second U-shaped tube.

4. The switching device for the multi-split air conditioner
according to claim 2 or 3, further comprising:
a check valve assembly disposed below the solenoid
valve assembly, the check valve assembly compris-
ing a plurality of check valve units arranged side by
side and extending in a horizontal direction, each
check valve unit comprising a first check valve and
a second check valve configured to be arranged in
parallel between the heat exchange part and the sec-
ond indoor-unit connection tube, the first check valve
being configured to unidirectionally guide the refrig-
erant in the heat exchange part to the indoor unit,
and the second check valve being configured to uni-
directionally guide the refrigerant in the indoor unit
to the heat exchange part.

5. The switching device for the multi-split air conditioner
according to claim 4, wherein the first check valve

and the second check valve are arranged one above
the other.

6. The switching device for the multi-split air conditioner
according to claim 4 or 5, wherein the housing has
a substantially cuboid shape, the first direction is a
length direction of the housing,
the heat exchange part, the solenoid valve assembly
and the check valve assembly are all disposed in the
housing, the solenoid valve assembly is arranged
above the check valve assembly, the solenoid valve
assembly and the check valve assembly are dis-
posed at one side in the length direction of the hous-
ing, while the gas-liquid separator and the heat ex-
change part are disposed at the other side in the
length direction of the housing, and the gas-liquid
separator and the heat exchange part are arranged
sequentially in a width direction of the housing,
an electric control box assembly is disposed outside
the housing, the electric control box assembly is ar-
ranged vertically and disposed to a side surface of
the housing.

7. The switching device for the multi-split air conditioner
according to any one of claims 1-6, wherein the plu-
rality of first indoor-unit connection tubes are ar-
ranged in a plurality of layer spaced apart in the sec-
ond direction, the plurality of second indoor-unit con-
nection tubes are arranged in a plurality of layers
spaced apart in the second direction, and the plural-
ity of layers of first indoor-unit connection tubes are
spaced apart from the plurality of layers of second
indoor-unit connection tubes in the second direction.

8. The switching device for the multi-split air conditioner
according to claim 7, wherein two adjacent layers of
first indoor-unit connection tubes are staggered in
the first direction, and two adjacent layers of second
indoor-unit connection tubes are staggered in the
first direction.

9. The switching device for the multi-split air conditioner
according to claim 8, wherein the first indoor-unit
connection tube is in one to one correspondence with
the corresponding second indoor-unit connection
tube in the second direction.

10. The switching device for the multi-split air conditioner
according to any one of claims 1-9, wherein the gas-
liquid separator is configured to be arranged adja-
cent to the outdoor unit.

11. The switching device for the multi-split air conditioner
according to any one of claims 1-10, wherein the
housing is provided with a soundproof cotton at an
inner side thereof.

12. The switching device for the multi-split air conditioner
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according to any one of claims 1-11, wherein the
housing comprises a base, and the base is provided
with a drain tank.

13. The switching device for the multi-split air conditioner
according to any one of claims 1-12, wherein the
housing comprises a base having an open top and
a top cover detachably disposed to the top of the
base.

14. A multi-split air conditioner, comprising a switching
device for a multi-split air conditioner according to
any one of claims 1-13.
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