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(54) MULTI-SPLIT AIR CONDITIONING SYSTEM AND SWITCHING CONTROL METHOD FOR 
OPERATING MODE OF INDOOR UNITS THEREOF

(57) A multi-split air conditioning system and a
switching control method for an operating mode of indoor
units thereof. The method comprises the following steps:
when any indoor unit (21, 22, 23, 24) in multiple indoor
units (21, 22, 23, 24) receives a mode switching instruc-
tion, the indoor unit (21, 22, 23, 24) sends the mode
switching instruction to a shunt device (30) (S1); the shunt
device (30) performs switching control on a heating con-
trol valve or a refrigeration control valve corresponding
to the indoor unit (21, 22, 23, 24) according to the received
mode switching instruction, releases pressure by con-
trolling a second throttling assembly (34), a first control
valve, and a bypass valve in order to reduce a differential
pressure across the refrigeration control valve or the
heating control valve corresponding to the indoor unit
(21, 22, 23, 24), obtains a switching flag bit of a four-way
valve, and controls the refrigeration control valve or the
heating control valve corresponding to the indoor unit
(21, 22, 23, 24) and the four-way valve according to the
switching flag bit of the four-way valve (S2).
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Description

FIELD

[0001] The present disclosure relates to air condition-
ing technology field, and more particularly, to a method
for controlling switching between operating modes of an
indoor unit in a multi-split air conditioning system and a
multi-split air conditioning system.

BACKGROUND

[0002] A multi-split air conditioning system is a high-
efficiency air conditioning unit that reasonably distributes
the refrigerant in the high-pressure pipe and the low-pres-
sure pipe of the outdoor unit to the corresponding indoor
unit operating in the heating mode or indoor unit operating
in the refrigeration mode through a plurality of control
valves in the shunt device, to realize simultaneous heat-
ing and refrigerating.
[0003] In the related art, when the indoor unit performs
the mode switching, and large mode switching (that is,
the four-way valve in the outdoor unit does not need to
be switched) is not involved, when the indoor unit re-
ceives a switching instruction for switching from a heating
(refrigeration) mode to a refrigeration (heating) mode,
the heating control valve (refrigeration control valve) cor-
responding to the indoor unit in the shunt device will be
closed after delay of a tl time, and the refrigeration control
valve (heating control valve) will be opened after delay
of a (t1+t2) time, thus completing the mode switching of
the indoor unit. However, in the switching process, when
the refrigeration control valve (heating control valve) is
opened, the differential pressure across both sides of the
refrigeration control valve (heating control valve) is large,
the impact of the refrigerant can cause large pipeline vi-
bration, the corresponding pipe system has hidden dan-
gers of cracking, and moreover, the large impact of the
refrigerant will produce impact noise, which will affect
noise quality of the product.
[0004] When the indoor unit performs the mode switch-
ing, and large mode switching (that is, the outdoor four-
way valve in the outdoor unit needs to be switched) is
involved, the four-way valve in the outdoor unit and the
refrigeration control valve (heating control valve) in the
shunt device are switched independently, that is, switch-
ing is performed twice, which will cause large impact on
the corresponding pipe system twice, and generate re-
frigerant impact noise twice, such that the reliability of
the pipe system and the noise quality of the product can
be seriously affected.

SUMMARY

[0005] The present disclosure aims to solve at least
one of the technical problems in the related art to at least
some extent.
[0006] Accordingly, an objective of the present disclo-

sure is to provide a method for controlling switching be-
tween operating modes of an indoor unit in a multi-split
air conditioning system, by controlling a second throttling
component, a first control valve and a bypass valve to
release pressure, a differential pressure across the re-
frigeration control valve or the heating control valve dur-
ing mode switching can be reduced, and by controlling
the refrigeration control valve, the heating control valve
and the four-way valve according to the switching flag bit
of the four-way valve, hidden dangers of pipe cracking
caused by impact of refrigerant can be eliminated, the
corresponding impact noise can be reduced, and the re-
liability and noise quality of the system can be effectively
improved.
[0007] Another objective of the present disclosure is
to provide a multi-split air conditioning system.
[0008] In order to achieve the above objectives, em-
bodiments of an aspect of the present disclosure provide
a method for controlling switching between operating
modes of an indoor unit in a multi-split air conditioning
system. The multi-split air conditioning system includes
an outdoor unit, a shunt device and a plurality of indoor
units. The outdoor unit includes a compressor and a four-
way valve. The shunt device includes: a first heat ex-
change component, a second heat exchange compo-
nent, a first throttling component arranged between an
outlet of a first heat exchange flow path of the first heat
exchange component and an inlet of a first heat exchange
flow path of the second heat exchange component, a
second throttling component arranged between an outlet
of a first heat exchange flow path of the second heat
exchange component and an inlet of a second heat ex-
change flow path of the second heat exchange compo-
nent, a bypass valve arranged between the outlet of the
first heat exchange flow path of the second heat ex-
change component and a low pressure pipeline of the
shunt device, and a heating control valve and a refriger-
ation control valve corresponding to each indoor unit in
the plurality of indoor units. The first throttling component
includes a first control valve. The method includes: when
any indoor unit in the plurality of indoor units receives a
mode switching instruction, sending, by the indoor unit,
the mode switching instruction to the shunt device; per-
forming, by the shunt device, switching control on the
heating control valve or the refrigeration control valve
corresponding to the indoor unit according to the received
mode switching instruction, releasing a pressure by con-
trolling the second throttling component, the first control
valve and the bypass valve to reduce a differential pres-
sure across the refrigeration control valve or the heating
control valve corresponding to the indoor unit, obtaining
a switching flag bit of the four-way valve, and controlling
the refrigeration control valve or the heating control valve
corresponding to the indoor unit and the four-way valve
according to the switching flag bit of the four-way valve.
[0009] With the method for controlling switching be-
tween operating modes of an indoor unit in a multi-split
air conditioning system according to embodiments of the
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present disclosure, when any indoor unit in the plurality
of indoor units receives the mode switching instruction,
the indoor unit sends the mode switching instruction to
the shunt device, the shunt device performs switching
control on the heating control valve or the refrigeration
control valve corresponding to the indoor unit according
to the received mode switching instruction, releases the
pressure by controlling the second throttling component,
the first control valve and the bypass valve to reduce the
differential pressure across the refrigeration control valve
or the heating control valve corresponding to the indoor
unit, obtains the switching flag bit of the four-way valve,
and controls the refrigeration control valve or the heating
control valve corresponding to the indoor unit and the
four-way valve according to the switching flag bit of the
four-way valve, such that hidden dangers of pipe cracking
caused by the impact of refrigerant can be eliminated,
the corresponding impact noise can be reduced, and the
reliability and the noise quality of the system can be ef-
fectively improved.
[0010] According to an embodiment of the present dis-
closure, the switching flag bit of the four-way valve in-
cludes 0 and 1. When the switching flag bit of the four-
way valve is 0, the operating mode of the multi-split air
conditioning system is switched from a main refrigeration
mode to a pure refrigeration mode, or switched from the
main refrigeration mode to the main refrigeration mode,
or switched from a main heating mode to a pure heating
mode, or switched from the main heating mode to the
main heating mode. When the switching flag bit of the
four-way valve is 1, the operating mode of the multi-split
air conditioning system is switched from the main heating
mode to the main refrigeration mode, or switched from
the main refrigeration mode to the main heating mode,
or switched from the main refrigeration mode to the pure
heating mode, or switched from the main heating mode
to the pure refrigeration mode.
[0011] According to an embodiment of the present dis-
closure, when the shunt device determines that the in-
door unit is switched from a heating mode to a refriger-
ation mode according to the received mode switching
instruction, and the switching flag bit of the four-way valve
is 0, the method includes: after delay of a first preset time,
controlling, by the shunt device, the heating control valve
corresponding to the indoor unit to close, and controlling
the second throttling component and the first control
valve to be in an open state, and after delay of a second
preset time, controlling, by the shunt device, the second
throttling component and the first control valve to be in a
closed state, and controlling the refrigeration control
valve corresponding to the indoor unit to be in an open
state; or after delay of the first preset time, controlling,
by the shunt device, the heating control valve corre-
sponding to the indoor unit to close, and controlling the
second throttling component and the bypass valve to be
in an open state, and after delay of second preset time,
controlling, by the shunt device, the second throttling
component and the bypass valve to be in a closed state,

and controlling the refrigeration control valve corre-
sponding to the indoor unit to be in the open state.
[0012] According to an embodiment of the present dis-
closure, when the shunt device determines that the in-
door unit is switched from a heating mode to a refriger-
ation mode according to the received mode switching
instruction, and the switching flag bit of the four-way valve
is 1, the method includes: after delay of a first preset time,
controlling, by the shunt device, the heating control valve
corresponding to the indoor unit to close, and controlling
the second throttling component and the first control
valve to be in an open state, and after delay of a second
preset time, controlling, by the shunt device, the second
throttling component and the first control valve to be in a
closed state, controlling the refrigeration control valve
corresponding to the indoor unit to be in an open state,
and controlling the four-way valve to switch; or after delay
of the first preset time, controlling, by the shunt device,
the heating control valve corresponding to the indoor unit
to close, and controlling the second throttling component
and the bypass valve to be in an open state, and after
delay of the second preset time, controlling, by the shunt
device, the second throttling component and the bypass
valve to be in a closed state, controlling the refrigeration
control valve corresponding to the indoor unit to be in the
open state, and controlling the four-way valve to switch.
[0013] According to an embodiment of the present dis-
closure, when the shunt device determines that the in-
door unit is switched from a refrigeration mode to a heat-
ing mode according to the received mode switching in-
struction, and the switching flag bit of the four-way valve
is 0, the method includes: after delay of a first preset time,
controlling, by the shunt device, the refrigeration control
valve corresponding to the indoor unit to close, and con-
trolling the second throttling component and the first con-
trol valve to be in an open state, and after delay of a
second preset time, controlling, by the shunt device, the
second throttling component and the first control valve
to be in a closed state, and controlling the heating control
valve corresponding to the indoor unit to be in an open
state; or after delay of a first preset time, controlling, by
the shunt device, the refrigeration control valve corre-
sponding to the indoor unit to close, and controlling the
second throttling component and the bypass valve to be
in an open state, after delay of the second preset time,
controlling the second throttling component and the by-
pass valve to be in a closed state, and controlling the
heating control valve corresponding to the indoor unit to
be in the open state.
[0014] According to an embodiment of the present dis-
closure, when the shunt device determines that the in-
door unit is switched from a refrigeration mode to a heat-
ing mode according to the received mode switching in-
struction, and the switching flag bit of the four-way valve
is 1, the method includes: after delay of a first preset time,
controlling, by the shunt device, the refrigeration control
valve corresponding to the indoor unit to close, and con-
trolling the second throttling component and the first con-
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trol valve to be in an open state, and after delay of a
second preset time, controlling, by the shunt device, the
second throttling component and the first control valve
to be in a closed state, controlling the heating control
valve corresponding to the indoor unit to be in an open
state, and controlling the four-way valve to switch; or after
delay of the first preset time, controlling, by the shunt
device, the refrigeration control valve corresponding to
the indoor unit to close, and controlling the second throt-
tling component and the bypass valve to be in an open
state, and after delay of a second preset time, controlling,
by the shunt device, the second throttling component and
the bypass valve to be in a closed state, controlling the
heating control valve corresponding to the indoor unit to
be in the open state, and controlling the four-way valve
to switch.
[0015] In order to achieve the above objectives, em-
bodiments of an aspect of the present disclosure provide
a multi-split air conditioning system. The multi-split air
conditioning system includes an outdoor unit, a plurality
of indoor units and a shunt device. The outdoor unit in-
cludes a compressor and a four-way valve. The shunt
device includes: a first heat exchange component, a sec-
ond heat exchange component, a first throttling compo-
nent arranged between an outlet of a first heat exchange
flow path of the first heat exchange component and an
inlet of a first heat exchange flow path of the second heat
exchange component, a second throttling component ar-
ranged between an outlet of a first heat exchange flow
path of the second heat exchange component and an
inlet of a second heat exchange flow path of the second
heat exchange component, a bypass valve arranged be-
tween the outlet of the first heat exchange flow path of
the second heat exchange component and a low pres-
sure pipeline of the shunt device, and a heating control
valve and a refrigeration control valve corresponding to
each indoor unit in the plurality of indoor units. The first
throttling component includes a first control valve. When
any indoor unit in plurality of indoor units receives a mode
switching instruction, the indoor unit is configured to send
the mode switching instruction to the shunt device. The
shunt device further includes a control module. The con-
trol module is configured to: perform switching control on
the heating control valve or the refrigeration control valve
corresponding to the indoor unit according to the received
mode switching instruction, release a pressure by con-
trolling the second throttling component, the first control
valve and the bypass valve to reduce a differential pres-
sure across the refrigeration control valve or the heating
control valve corresponding to the indoor unit, obtain a
switching flag bit of the four-way valve, and control the
refrigeration control valve or the heating control valve
corresponding to the indoor unit and the four-way valve
according to the switching flag bit of the four-way valve.
[0016] With the multi-split air conditioning system ac-
cording to embodiments of the present disclosure, when
any indoor unit in plurality of indoor units receives a mode
switching instruction, the indoor unit is configured to send

the mode switching instruction to the shunt device, the
control module in the shunt device is configured to per-
form switching control on the heating control valve or the
refrigeration control valve corresponding to the indoor
unit according to the received mode switching instruction,
release a pressure by controlling the second throttling
component, the first control valve and the bypass valve
to reduce a differential pressure across the refrigeration
control valve or the heating control valve corresponding
to the indoor unit, obtain a switching flag bit of the four-
way valve, and control the refrigeration control valve or
the heating control valve corresponding to the indoor unit
and the four-way valve according to the switching flag bit
of the four-way valve, such that hidden dangers of pipe
cracking caused by the impact of refrigerant can be elim-
inated, the corresponding impact noise can be reduced,
and the reliability and the noise quality of the system can
be effectively improved.
[0017] According to an embodiment of the present dis-
closure, the switching flag bit of the four-way valve in-
cludes 0 and 1. When the switching flag bit of the four-
way valve is 0, an operating mode of the multi-split air
conditioning system is switched from a main refrigeration
mode to a pure refrigeration mode, or switched from the
main refrigeration mode to the main refrigeration mode,
or switched from a main heating mode to a pure heating
mode, or switched from the main heating mode to the
main heating mode. When the switching flag bit of the
four-way valve is 1, the operating mode of the multi-split
air conditioning system is switched from the main heating
mode to the main refrigeration mode, or switched from
the main refrigeration mode to the main heating mode,
or switched from the main refrigeration mode to the pure
heating mode, or switched from the main heating mode
to a pure refrigeration mode.
[0018] According to an embodiment of the present dis-
closure, when the shunt device is configured to determine
that the indoor unit is switched from a heating mode to a
refrigeration mode according to the received mode
switching instruction, and the switching flag bit of the four-
way valve is 0, the control module is configured to: after
delay of a first preset time, control the heating control
valve corresponding to the indoor unit to close, and con-
trol the second throttling component and the first control
valve to be in an open state, after delay of a second preset
time, control the second throttling component and the
first control valve to be in a closed state, and control the
refrigeration control valve corresponding to the indoor
unit to be in an open state; or after delay of the first preset
time, control the heating control valve corresponding to
the indoor unit to close, and control the second throttling
component and the bypass valve to be in an open state,
after delay of the second preset time, control the second
throttling component and the bypass valve to be in a
closed state, and control the refrigeration control valve
corresponding to the indoor unit to be in an open state.
[0019] According to an embodiment of the present dis-
closure, when the shunt device is configured to determine
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that the indoor unit is switched from a heating mode to a
refrigeration mode according to the received mode
switching instruction, and the switching flag bit of the four-
way valve is 1, the control module is configured to: after
delay of a first preset time, control the heating control
valve corresponding to the indoor unit to close, and con-
trol the second throttling component and the first control
valve to be in an open state, after delay of a second preset
time, control the second throttling component and the
first control valve to be in a closed state, and control the
refrigeration control valve corresponding to the indoor
unit to be in an open state, and control the four-way valve
to switch; or after delay of the first preset time, control
the heating control valve of corresponding to the indoor
unit to close, and control the second throttling component
and the bypass valve to be in an open state, after delay
of the second preset time, control the second throttling
component and the bypass valve to be in a closed state,
and controls the refrigeration control valve corresponding
to the indoor unit to be in an open state, and control the
four-way valve to switch.
[0020] According to an embodiment of the present dis-
closure, when the shunt device is configured to determine
that the indoor unit is switched from a refrigeration mode
to a heating mode according to the received mode switch-
ing instruction, and the switching flag bit of the four-way
valve is 0, the control is configured to: after delay of a
first preset time, control the refrigeration control valve
corresponding to the indoor unit to close, and control the
second throttling component and the first control valve
to be in an open state, after delay of a second preset
time, control the second throttling component and the
first control valve to be in a closed state, and control the
heating control valve corresponding to the indoor unit to
be in an open state; or after delay of the first preset time,
control the refrigeration control valve corresponding to
the indoor unit to close, and control the second throttling
component and the bypass valve to be in an open state,
after delay of the second preset time, control the second
throttling component and the bypass valve to be in a
closed state, and control the heating control valve corre-
sponding to the indoor unit to be in the open state.
[0021] According to an embodiment of the present dis-
closure, when the shunt device is configured to determine
that the indoor unit is switched from a refrigeration mode
to a heating mode according to the received mode switch-
ing instruction, and the switching flag bit of the four-way
valve is 1, the control module is configured to: after delay
of a first preset time, control the refrigeration control valve
corresponding to the indoor unit to close, and control the
second throttling component and the first control valve
to be in an open state, after delay of a second preset
time, control the second throttling component and the
first control valve to be in a closed state, control the heat-
ing control valve corresponding to the indoor unit to be
in an open state, and control the four-way valve to switch;
or after delay of the first preset time, control the refriger-
ation control valve corresponding to the indoor unit to

close, and control the second throttling component and
the bypass valve to be in an open state, after delay of
the second preset time, control the second throttling com-
ponent and the bypass valve to be in a closed state, con-
trol the heating control valve corresponding to the indoor
unit to be in the open state, and control the four-way valve
to switch.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and/or additional aspects and ad-
vantages of embodiments of the present disclosure will
become apparent and more readily appreciated from the
following descriptions made with reference to the draw-
ings, in which:

Fig. 1 is a schematic diagram of a multi-split air con-
ditioning system according to an embodiment of the
present disclosure;
Fig. 2 is a flow chart of a method for controlling
switching between operating modes of an indoor unit
in a multi-split air conditioning system according to
an embodiment of the present disclosure; and
Fig. 3 is a flow chart of a method for controlling
switching between operating modes of an indoor unit
in a multi-split air conditioning system according to
an embodiment of the present disclosure.

[0023] Reference numerals: outdoor unit 10, first in-
door unit 21, second indoor unit 22, third indoor unit 23,
fourth indoor unit 24, heating control valve SV1B, SV2B,
SV3B and SV4B, refrigeration control valve SV1, SV2,
SV3 and SV4, shunt device 30, first heat exchange com-
ponent 31, second heat exchange component 32, first
throttling component 33, second throttling component 34,
bypass valve SVME, first control valve SVMC, first throt-
tling element EXV2 and second control valve SVP.

DETAILED DESCRIPTION

[0024] Reference will be made in detail to embodi-
ments of the present disclosure, examples of which will
be shown in the drawings, in which the same or similar
elements and the elements having same or similar func-
tions are denoted by like reference numerals throughout
the descriptions. Embodiments described herein with ref-
erence to the drawings are explanatory, serve to explain
the present disclosure, and are not construed to limit em-
bodiments of the present disclosure.
[0025] A method for controlling switching between op-
erating modes of an indoor unit in a multi-split air condi-
tioning system and a multi-split air conditioning system
according to embodiments of the present disclosure will
be described below with reference to the accompanying
drawings.
[0026] Fig. 1 is a schematic diagram of a multi-split air
conditioning system according to an embodiment of the
present disclosure.
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[0027] As shown in Fig. 1, the multi-split air condition-
ing system includes an outdoor unit, a shunt device and
a plurality of indoor units. The outdoor unit includes a
compressor and a four-way valve. The shunt device in-
cludes: a first heat exchange component, a second heat
exchange component, a first throttling component ar-
ranged between an outlet of a first heat exchange flow
path of the first heat exchange component and an inlet
of a first heat exchange flow path of the second heat
exchange component, a second throttling component ar-
ranged between an outlet of a first heat exchange flow
path of the second heat exchange component and an
inlet of a second heat exchange flow path of the second
heat exchange component, a bypass valve arranged be-
tween the outlet of the first heat exchange flow path of
the second heat exchange component and a low pres-
sure pipeline of the shunt device, and a heating control
valve and a refrigeration control valve corresponding to
each indoor unit in the plurality of indoor units. The first
throttling component includes a first control valve.
[0028] Fig. 2 is a flow chart of a method for controlling
switching between operating modes of an indoor unit in
a multi-split air conditioning system according to an em-
bodiment of the present disclosure. As shown in Fig. 2,
the method for controlling switching between operating
modes of an indoor unit in a multi-split air conditioning
system may include the followings.
[0029] At block S1, when any indoor unit in the plurality
of indoor units receives a mode switching instruction, the
indoor unit sends the mode switching instruction to a
shunt device.
[0030] At block S2, the shunt device performs switch-
ing control on a heating control valve or a refrigeration
control valve corresponding to the indoor unit according
to the received mode switching instruction, releases a
pressure by controlling a second throttling component, a
first control valve and a bypass valve to reduce a differ-
ential pressure across the refrigeration control valve or
the heating control valve corresponding to the indoor unit,
obtains a switching flag bit of a four-way valve, and con-
trols the refrigeration control valve or the heating control
valve corresponding to the indoor unit and the four-way
valve according to the switching flag bit of the four-way
valve.
[0031] According to an embodiment of the present dis-
closure, the switching flag bit of the four-way valve in-
cludes 0 and 1. When the switching flag bit of the four-
way valve is 0, the operating mode of the multi-split air
conditioning system is switched from a main refrigeration
mode to a pure refrigeration mode, or switched from the
main refrigeration mode to the main refrigeration mode,
or switched from a main heating mode to a pure heating
mode, or switched from the main heating mode to the
main heating mode. When the switching flag bit of the
four-way valve is 1, the operating mode of the multi-split
air conditioning system is switched from the main heating
mode to the main refrigeration mode, or switched from
the main refrigeration mode to the main heating mode,

or switched from the main refrigeration mode to the pure
heating mode, or switched from the main heating mode
to a pure refrigeration mode.
[0032] Specifically, the operating mode of the multi-
split air conditioning system may include the main refrig-
eration mode, the main heating mode, the pure refriger-
ation mode and the pure heating mode. When the indoor
unit in the multi-split air conditioning system performs the
mode switching, the operating mode of the whole system
(i.e., the operating mode of the outdoor unit) may be
changed. For example, assuming that there are two in-
door units in the multi-split air conditioning system, the
indoor unit having a large refrigeration capacity operates
in the heating mode, the indoor unit having a small re-
frigeration capacity operates in the refrigeration mode,
and the multi-split air conditioning system operates in the
main heating mode. When the user switches the operat-
ing mode of the indoor unit having the large refrigeration
capacity to the refrigeration mode, the multi-split air con-
ditioning system may switch from the main heating mode
to the pure refrigeration mode, in this case, large mode
switching is involved, i. e., the four-way valve in the out-
door unit needs to be switched, and the switching flag bit
of the four-way valve is 1. When the user switches the
operating mode of the indoor unit having the small refrig-
eration capacity to the heating mode, the multi-split air
conditioning system may switch from the main heating
mode to the pure heating mode, in this case, small mode
switching is involved, i.e., the four-way valve in the out-
door unit does not need to be switched, and the switching
flag bit of the four-way valve is 0. In other words, when
the indoor unit performs the mode switching, it is also
necessary to determine whether the operating mode of
the system needs to be switched, when the operating
mode of the system needs to be switched, the switching
flag bit of the four-way valve is 1, and when the operating
mode of the system does not need to be switched, the
switching flag bit of the four-way valve is 0. Then, the
refrigeration control valve or the heating control valve
corresponding to the indoor unit and the four-way valve
are controlled according to the mode switching instruc-
tion and the switching flag bit of the four-way valve.
[0033] According to an embodiment of the present dis-
closure, when the shunt device determines that the in-
door unit is switched from the heating mode to the refrig-
eration mode according to the received mode switching
instruction, and the switching flag bit of the four-way valve
is 0, the shunt device, after delay of a first preset time,
controls the heating control valve corresponding to the
indoor unit to close, and controls the second throttling
component and the first control valve to be in an open
state, after delay of a second preset time, the shunt de-
vice controls the second throttling component and the
first control valve to be in a closed state, and controls the
refrigeration control valve corresponding to the indoor
unit to be in the open state. Alternatively, the shunt de-
vice, after delay of the first preset time, controls the heat-
ing control valve corresponding to the indoor unit to close,

9 10 



EP 3 517 848 A1

7

5

10

15

20

25

30

35

40

45

50

55

and controls the second throttling component and the
bypass valve to be in an open state, after delay of the
second preset time, the shunt device controls the second
throttling component and the bypass valve to be in a
closed state, and controls the refrigeration control valve
corresponding to the indoor unit to be in the open state.
The first preset time and the second preset time can be
calibrated according to actual situations.
[0034] Specifically, as shown in Fig. 1, assuming that
the first to the third indoor units operate in the heating
mode (the refrigerant performs the heating cycle along
the solid path), the fourth indoor unit operates in the re-
frigeration mode (the refrigerant performs the refrigera-
tion cycle along the dotted line), and the multi-split air
conditioning system operates in the main heating mode.
When the first indoor unit (the indoor unit having a small
refrigeration capacity) receives an instruction for switch-
ing from the heating mode to the refrigeration mode, the
indoor unit sends the mode switching instruction to the
shunt device, the shunt device determines that the multi-
split air conditioning system is switched from the main
heating mode to the main heating mode, i.e., the oper-
ating mode of system remains unchanged, in this case,
the switching flag bit of the four-way valve is equal to 0.
[0035] After delay of the first preset time, the shunt
device, controls the heating control valve corresponding
to the indoor unit to close, and controls the second throt-
tling component and the first control valve to be in the
open state (or controls the second throttling component
and the bypass valve to be in the open state), the refrig-
erant passes through the first control valve and the indoor
units operating in the heating mode, and flows into the
low pressure pipe of the shunt device through the second
throttling component, the pressure at the low pressure
pipe can be increased in a short time, such that the dif-
ferential pressure across the refrigeration control valve
corresponding to the first indoor unit can be reduced.
Then, after delay of the second preset time, the shunt
device controls the second throttling component and the
first control valve to be in the closed state (or controls
the second throttling component and the bypass valve
to be in the closed state), and controls the refrigeration
control valve corresponding to the indoor unit to be in the
open state, and the four-way valve keeps the current
state unchanged. By controlling the second throttling
component, the first control valve and the bypass valve,
the differential pressure across the refrigeration control
valve can be effectively reduced, such that the instanta-
neous impact of the refrigerant on the corresponding pipe
system can be effectively reduced, the noise caused by
the impact of refrigerant can be reduced, and the relia-
bility and noise quality of the system can be effectively
improved.
[0036] According to an embodiment of the present dis-
closure, when the shunt device determines that the in-
door unit is switched from the refrigeration mode to the
heating mode according to the received mode switching
instruction, and the switching flag bit of the four-way valve

is 0, the shunt device, after delay of the first preset time,
controls the refrigeration control valve corresponding to
the indoor unit to close, and controls the second throttling
component and the first control valve to be in the open
state, after delay of the second preset time, the shunt
device controls the second throttling component and the
first control valve to be in the closed state, and controls
the heating control valve corresponding to the indoor unit
to be in the open state. Alternatively, the shunt device,
after delay of the first preset time, controls the refrigera-
tion control valve corresponding to the indoor unit to
close, and controls the second throttling component and
the bypass valve to be in the open state, after delay of
the second preset time, the shunt device controls the
second throttling component and the bypass valve to be
in the closed state, and controls the heating control valve
corresponding to the indoor unit to be in the open state.
[0037] Specifically, as shown in Fig. 1, assuming that
the fourth indoor unit receives the mode switching in-
struction for switching from the refrigeration mode to the
heating mode, the indoor unit sends the mode switching
instruction to the shunt device, the shunt device deter-
mines that the multi-split air conditioning system is
switched from the main heating mode to the pure heating
mode, in this case, the switching flag bit of the four-way
valve is 0.
[0038] After delay of the first preset time, the shunt
device controls the refrigeration control valve corre-
sponding to the fourth indoor unit to close, and controls
the second throttling component and the first control
valve to be in the open state (or controls the second throt-
tling component and the bypass valve to be in the open
state) to release pressure, to reduce the differential pres-
sure across the heating control valve corresponding to
the fourth indoor unit. Then, after delay of the second
preset time, the shunt device controls the second throt-
tling component and the first control valve to be in the
closed state (or controls the second throttling component
and the bypass valve to be in the closed state), and con-
trols the heating control valve corresponding to the indoor
unit to be in the open state, and the four-way valve keeps
the current state unchanged. By controlling the second
throttling component, the first control valve and the by-
pass valve, the differential pressure across the refriger-
ation control valve can be effectively reduced, such that
the instantaneous impact of the refrigerant on the corre-
sponding pipe system can be effectively reduced, the
noise caused by the impact of refrigerant can be reduced,
and the reliability and noise quality of the system can be
effectively improved.
[0039] According to an embodiment of the present dis-
closure, when the shunt device determines that the in-
door unit is switched from the heating mode to the refrig-
eration mode according to the received mode switching
instruction, and the switching flag bit of the four-way valve
is 1, the shunt device, after delay of the first preset time,
controls the heating control valve corresponding to the
indoor unit to close, and controls the second throttling

11 12 



EP 3 517 848 A1

8

5

10

15

20

25

30

35

40

45

50

55

component and the first control valve to be in the open
state, after delay of the second preset time, the shunt
device controls the second throttling component and the
first control valve to be in the closed state, and controls
the refrigeration control valve corresponding to the indoor
unit to be in the open state and controls the four-way
valve to switch. Alternatively, the shunt device, after de-
lay of the first preset time, controls the heating control
valve corresponding to the indoor unit to close, and con-
trols the second throttling component and the bypass
valve to be in the open state, after delay of the second
time, the shunt device controls the second throttling com-
ponent and the bypass valve to be in the closed state,
and controls the refrigeration control valve corresponding
to the indoor unit to be in the open state and controls the
four-way valve to switch.
[0040] Specifically, after a large number of tests and
verifications, it is found that, when large mode switching
is performed, the best time for switching the refrigeration
control valve (heating control valve) is when the differ-
ential pressure across the refrigeration control valve
(heating control valve) corresponding to the indoor unit
in the shunt device is minimum. Therefore, when large
mode switching is performed, the four-way valve and the
refrigeration control valve (heating control valve) are op-
erated simultaneously, which can effectively reduce the
instantaneous impact of the refrigerant on the corre-
sponding pipe system and reduce the noise caused by
the impact of the refrigerant.
[0041] Specifically, as shown in Fig. 1, assuming that
the second indoor unit (the indoor unit having a large
refrigeration capacity) receives the mode switching in-
struction for switching from the heating mode to the re-
frigeration mode, the indoor unit sends the mode switch-
ing instruction to the shunt device, the shunt device de-
termines that the multi-split air conditioning system is
switched from the main heating mode to the main refrig-
eration mode, in this case, the switching flag bit of the
four-way valve is 1.
[0042] The shunt device, after delay of the first preset
time, controls the refrigeration control valve correspond-
ing to the second indoor unit to close, and controls the
second throttling component and the first control valve
to be in the open state (or controls the second throttling
component and the bypass valve to be in the open state)
to release pressure, to reduce the differential pressure
across the heating control valve corresponding to the
second indoor unit. Then, after delay of the second time,
the shunt device controls the second throttling compo-
nent and the first control valve to be in the closed state
(or controls the second throttling component and the by-
pass valve to be in the closed state), and controls the
heating control valve corresponding to the indoor unit to
be in the open state and simultaneously controls the four-
way valve to switch, thereby effectively reducing the
number of impacts of the refrigerant on the pipeline. In
addition, when large mode switching is performed, the
differential pressure across the refrigeration control valve

is minimum, and the impact is minimum during switching,
and by controlling the second throttling component, the
first control valve and the bypass valve, the differential
pressure across the refrigeration control valve can be
reduced, such that the differential pressure across the
refrigeration control valve is smaller, thereby significantly
improving the impact of refrigerant caused by the mode
switching of the indoor unit, reducing the impact noise
caused by the impact of refrigerant, and effectively im-
proving the reliability and the noise quality of the system.
[0043] According to another embodiment of the
present disclosure, when the shunt device determines
that the indoor unit is switched from the refrigeration
mode to the heating mode according to the received
mode switching instruction, and the switching flag bit of
the four-way valve is 1, the shunt device, after delay of
the first preset time, controls the refrigeration control
valve corresponding to the indoor unit to close, and con-
trols the second throttling component and the first control
valve to be in the open state, and after delay of the second
time, the shunt device controls the second throttling com-
ponent and the first control valve to be in the closed state,
and controls the heating control valve corresponding to
the indoor unit to be in the open state and controls the
four-way valve to switch. Alternatively, the shunt device,
after delay of the first preset time, controls the refrigera-
tion control valve corresponding to the indoor unit to
close, and controls the second throttling component and
the bypass valve to be in the open state, and after delay
of the second time, the shunt device controls the second
throttling component and the bypass valve to be in the
closed state, and controls the heating control valve cor-
responding to the indoor unit to be in the open state and
controls the four-way valve to switch.
[0044] Specifically, as shown in Fig. 1, assuming that
the first to the third indoor units operate in the refrigeration
mode, the fourth indoor unit operates in the heating
mode, and the multi-split air conditioning system oper-
ates in the main refrigeration mode. When the second
indoor unit (the indoor unit having a large refrigeration
capacity) receives an instruction for switching from the
refrigeration mode to the heating mode, the indoor unit
sends the mode switching instruction to the shunt device,
the shunt device determines that the multi-split air con-
ditioning system is switched from the main refrigeration
mode to the main heating mode, in this case, the switch-
ing flag bit of the four-way valve is equal to 1.
[0045] The shunt device, after delay of the first preset
time, controls the refrigeration control valve correspond-
ing to the second indoor unit to close, and controls the
second throttling component and the first control valve
to be in the open state (or controls the second throttling
component and the bypass valve to be in the open state)
to release pressure, to reduce the differential pressure
across the heating control valve corresponding to the
second indoor unit. Then, after delay of the second time,
the shunt device controls the second throttling compo-
nent and the first control valve to be in the closed state

13 14 



EP 3 517 848 A1

9

5

10

15

20

25

30

35

40

45

50

55

(or controls the second throttling component and the by-
pass valve to be in the closed state) and controls the
heating control valve corresponding to the indoor unit to
be in the open state, and simultaneously controls the
four-way valve to switch, thereby effectively reducing the
number of impacts of the refrigerant on the pipeline. In
addition, when large mode switching is performed, the
differential pressure across the heating control valve is
minimum, and the impact is minimum during switching,
and by controlling the second throttling component, the
first control valve and the bypass valve, the differential
pressure across the heating control valve can be re-
duced, such that the differential pressure across the heat-
ing control valve is smaller, thereby significantly improv-
ing the impact of refrigerant caused by mode switching
of the indoor unit, reducing the impact noise caused by
the impact of the refrigerant, and effectively improving
the reliability and noise quality of the system.
[0046] In order to enable those skilled in the art to un-
derstand the present disclosure more clearly, Fig. 3 is a
flow chart of a method for controlling switching between
operating modes of an indoor unit in a multi-split air con-
ditioning system according to an embodiment of the
present disclosure.
[0047] As shown in Fig. 3, the method for controlling
switching between operating modes of an indoor unit in
a multi-split air conditioning system may include the fol-
lowing operations:

At block S101, the indoor unit operates in a heating
(refrigeration) mode.
At block S102, the indoor unit receives a mode
switching instruction for switching from the heating
(refrigeration) mode to a refrigeration (heating)
mode.
At block S103, the corresponding heating (refriger-
ation) control valve is closed after delay of a T1 time.
At block S104, the second throttling component, the
first control valve and the bypass valve are controlled
to release pressure, and are controlled to close after
delay of a T2 time.
At block S105, it is determined whether the switching
flag bit of the four-way valve is 1. If yes, block S107
is performing, and otherwise, block S106 is per-
formed.
At block S106, the corresponding refrigeration (heat-
ing) control valve is controlled to open.
At block S107, the four-way valve is controlled to
switch, and simultaneously the corresponding refrig-
eration (heating) control valve is controlled to open.
At block S108, mode switching is complete.

[0048] In summary, with the method for controlling
switching between operating modes of an indoor unit in
a multi-split air conditioning system according to embod-
iments of the present disclosure, when any indoor unit in
the plurality of indoor units receives the mode switching
instruction, the indoor unit sends the mode switching in-

struction to the shunt device, the shunt device performs
switching control on the heating control valve or the re-
frigeration control valve corresponding to the indoor unit
according to the received mode switching instruction, re-
leases the pressure by controlling the second throttling
component, the first control valve and the bypass valve
to reduce the differential pressure across the refrigeration
control valve or the heating control valve corresponding
to the indoor unit, obtains the switching flag bit of the
four-way valve, and controls the refrigeration control
valve or the heating control valve corresponding to the
indoor unit and the four-way valve according to the
switching flag bit of the four-way valve, such that hidden
dangers of pipe cracking caused by impact of refrigerant
can be eliminated, the corresponding impact noise can
be reduced, and the reliability and noise quality of the
system can be effectively improved.
[0049] The multi-split air conditioning system accord-
ing to embodiments of the present disclosure will be de-
scribed in detail below.
[0050] As shown in Fig. 1, the multi-split air condition-
ing system may include an outdoor unit 10, a plurality of
indoor units and a shunt device 30.
[0051] The outdoor unit includes a compressor and a
four-way valve (not shown in the figure). The shunt device
30 includes a first heat exchange component 31, a sec-
ond heat exchange component 32, a first throttling com-
ponent 33 arranged between an outlet of a first heat ex-
change flow path of the first heat exchange component
31 and an inlet of a first heat exchange flow path of the
second heat exchange component 32, a second throttling
component 34 arranged between an outlet of a first heat
exchange flow path of the second heat exchange com-
ponent 32 and an inlet of a second heat exchange flow
path of the second heat exchange component 32, a by-
pass valve SVME arranged between the outlet of the first
heat exchange flow path of the second heat exchange
component 32 and a low pressure pipeline of the shunt
device 30, a heating control valve and a refrigeration con-
trol valve corresponding to each indoor unit in the plurality
of indoor units and a control module (not shown in the
figure). The first throttling component 33 includes a first
control valve SVMC, and a second throttle component
35 includes a first throttling element EXV2 and a second
control valve SVP.
[0052] The plurality of indoor units may include a first
indoor unit 21, a second indoor unit 22, a third indoor unit
23 and a fourth indoor unit 24. The first indoor unit 21
corresponds to a heating control valve SV1B and a re-
frigeration control valve SV1, the second indoor unit 22
corresponds to a heating control valve SV2B and a re-
frigeration control valve SV2, the third indoor unit 23 cor-
responds to a heating control valve SV3B and a refrig-
eration control valve SV3, the fourth indoor unit 24 cor-
responds to a heating control valve SV4B and a refrig-
eration control valve SV4.
[0053] When any indoor unit in the plurality of indoor
units receives a mode switching instruction, the indoor
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unit sends the mode switching instruction to the shunt
device 30, the control module in the shunt device 30 is
configured to perform switching control on the heating
control valve or the refrigeration control valve corre-
sponding to the indoor unit according to the received
mode switching instruction, release a pressure by con-
trolling the second throttling component 34, the first con-
trol valve SVMC and the bypass valve SVME to reduce
the differential pressure across the refrigeration control
valve or the heating control valve corresponding to the
indoor unit, obtain a switching flag bit of the four-way
valve, and control the refrigeration control valve or the
heating control valve corresponding to the indoor unit
and the four-way valve according to the switching flag bit
of the four-way valve.
[0054] According to an embodiment of the present dis-
closure, the switching flag bit of the four-way valve in-
cludes 0 and 1. When the switching flag bit of the four-
way valve is 0, the operating mode of the multi-split air
conditioning system is switched from a main refrigeration
mode to a pure refrigeration mode, or switched from the
main refrigeration mode to the main refrigeration mode,
or switched from a main heating mode to a pure heating
mode, or switched from the main heating mode to the
main heating mode. When the switching flag bit of the
four-way valve is 1, the operating mode of the multi-split
air conditioning system is switched from the main heating
mode to the main refrigeration mode, or switched from
the main refrigeration mode to the main heating mode,
or switched from the main refrigeration mode to the pure
heating mode, or switched from the main heating mode
to a pure refrigeration mode.
[0055] According to an embodiment of the present dis-
closure, when the control module determines that the
indoor unit is switched from the heating mode to the re-
frigeration mode according to the received mode switch-
ing instruction, and the switching flag bit of the four-way
valve is 0, the control module is configured to, after delay
of a first preset time, control the heating control valve
corresponding to the indoor unit to close, and control the
second throttling component 34 and the first control valve
SVMC to be in the open state, after delay of the second
time, the control module is configured to control the sec-
ond throttling component 34 and the first control valve
SVMC to be in the closed state, and control the refriger-
ation control valve corresponding to the indoor unit to be
in the open state. Alternatively, the control module is con-
figured to, after delay of the first preset time, control the
heating control valve corresponding to the indoor unit to
close, and control the second throttling component 34
and the bypass valve SVME to be in the open state, after
delay of the second time, the control module is configured
to control the second throttling component 34 and the
bypass valve SVME to be in the closed state, and control
the refrigeration control valve corresponding to the indoor
unit to be in the open state.
[0056] According to another embodiment of the
present disclosure, when the control module determines

that the indoor unit is switched from the refrigeration
mode to the heating mode according to the received
mode switching instruction, and the switching flag bit of
the four-way valve is 0, the control module is configured
to, after delay of a first preset time, control the refrigera-
tion control valve corresponding to the indoor unit to
close, and control the second throttling component 34
and the first control valve SVMC to be in the open state,
after delay of the second time, the control module is con-
figured to control the second throttling component 34 and
the first control valve SVMC to be in the closed state, and
control the heating control valve corresponding to the
indoor unit to be in the open state. Alternatively, the con-
trol module is configured to, after delay of the first preset
time, control the refrigeration control valve corresponding
to the indoor unit to close, and control the second throt-
tling component 34 and the bypass valve SVME to be in
the open state, after delay of the second time, the control
module is configured to control the second throttling com-
ponent 34 and the bypass valve SVME to be in the closed
state, and control the heating control valve corresponding
to the indoor unit to be in the open state.
[0057] According to an embodiment of the present dis-
closure, when the control module determines that the
indoor unit is switched from the heating mode to the re-
frigeration mode according to the received mode switch-
ing instruction, and the switching flag bit of the four-way
valve is 1, the control module is configured to, after delay
of the first preset time, control the heating control valve
corresponding to the indoor unit to close, and control the
second throttling component 34 and the first control valve
SVMC to be in the open state, after delay of the second
time, the control module is configured to control the sec-
ond throttling component 34 and the first control valve
SVMC to be in the closed state, and control the refriger-
ation control valve corresponding to the indoor unit to be
in the open state and controls the four-way valve to
switching. Alternatively, the control module is configured
to, after delay of the first preset time, control the heating
control valve corresponding to the indoor unit to close,
and control the second throttling component 34 and the
bypass valve SVME to be in the open state, after delay
of the second time, the control module is configured to
control the second throttling component 34 and the by-
pass valve SVME to be in the closed state, and control
the refrigeration control valve corresponding to the indoor
unit to be in the open state and control the four-way valve
to switch.
[0058] According to another embodiment of the
present disclosure, when the control module determines
that the indoor unit is switched from the refrigeration
mode to the heating mode according to the received
mode switching instruction, and the switching flag bit of
the four-way valve is 1, the control module is configured
to, after delay of a first preset time, control the refrigera-
tion control valve corresponding to the indoor unit to
close, and control the second throttling component 34
and the first control valve SVMC to be in the open state,
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after delay of the second time, the control module is con-
figured to control the second throttling component 34 and
the first control valve SVMC to be in the closed state, and
control the heating control valve corresponding to the
indoor unit to be in the open state and control the four-
way valve to switch. Alternatively, the control module is
configured to, after delay of the first preset time, control
the refrigeration control valve corresponding to the indoor
unit to close, and control the second throttling component
34 and the bypass valve SVME to be in the open state,
after delay of the second time, the control module is con-
figured to control the second throttling component 34 and
the bypass valve SVME to be in the closed state, and
control the heating control valve corresponding to the
indoor unit to be in the open state and control the four-
way valve to switch.
[0059] With the multi-split air conditioning system ac-
cording to embodiments of the present disclosure, when
any indoor unit in a plurality of indoor units receives the
mode switching instruction, the indoor unit sends the
mode switching instruction to the shunt device, the shunt
device performs switching control on the heating control
valve or the refrigeration control valve corresponding to
the indoor unit according to the received mode switching
instruction, releases the pressure by controlling the sec-
ond throttling component, the first control valve and the
bypass valve to reduce the differential pressure across
the refrigeration control valve or the heating control valve
corresponding to the indoor unit, obtains a switching flag
bit of the four-way valve, and controls the refrigeration
control valve or the heating control valve corresponding
to the indoor unit and the four-way valve according to the
switching flag bit of the four-way valve, such that the hid-
den dangers of pipe cracking caused by impact of refrig-
erant can be eliminated, the corresponding impact noise
can be reduced, and the reliability and noise quality of
the system can be effectively improved.
[0060] In the description of the present disclosure, it
should be understood that, terms such as "central," "lon-
gitudinal," "lateral," "length," "width," "thickness," "up-
per," "lower," "front," "rear," "left," "right," "vertical," "hor-
izontal," "top," "bottom," "inner," "outer," "clockwise,"
"counterclockwise," "axial," "radial," and "circumferen-
tial" should be construed to refer to the orientation as
then described or as shown in the drawings under dis-
cussion. These relative terms are intended to facilitate
and simplify the description of the present disclosure,
rather than to indicate or imply that the device or element
referred to must have a specific orientation, be construct-
ed and operated in a specific orientation, and therefore
cannot be understood as a limitation of the present dis-
closure.
[0061] In addition, 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. In the descrip-

tion of the present disclosure, "a plurality of’ means at
least two, for example, two or three, unless specified oth-
erwise.
[0062] In the present invention, unless specified or lim-
ited otherwise, the terms "mounted," "connected," "cou-
pled," "fixed" and the like are used broadly, and may be,
for example, fixed connections, detachable connections,
or integral connections; may also be mechanical or elec-
trical connections; may also be direct connections or in-
direct connections via intervening structures; may also
be inner communications of two elements, which can be
understood by those skilled in the art according to specific
situations.
[0063] In the present disclosure, unless specified or
limited otherwise,, a structure in which a first feature is
"on" or "below" a second feature may include an embod-
iment in which the first feature is in direct contact with
the second feature, and may also include an embodiment
in which the first feature and the second feature are not
in direct contact with each other, but are contacted via
an additional feature formed therebetween. Furthermore,
a first feature "on," "above," or "on top of’ a second feature
may include an embodiment in which the first feature is
right or obliquely "on," "above," or "on top of’ the second
feature, or just means that the first feature is at a height
higher than that of the second feature. A first feature "be-
low," "under," or "on bottom of’ a second feature may
include an embodiment in which the first feature is right
or obliquely "below," "under," or "on bottom of’ the sec-
ond feature, or just means that the first feature is at a
height lower than that of the second feature.
[0064] Reference throughout this specification to "an
embodiment," "some embodiments," "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 phras-
es in various places throughout this specification are not
necessarily referring to the same embodiment or exam-
ple of the present disclosure. Furthermore, the particular
features, structures, materials, or characteristics may be
combined in any suitable manner in one or more embod-
iments or examples. In addition, different embodiments
or examples and features of different embodiments or
examples described in the specification may be com-
bined by those skilled in the art without mutual contra-
diction.
[0065] Although embodiments of present disclosure
have been shown and described above, it should be un-
derstood that above embodiments are just explanatory,
and cannot be construed to limit the present disclosure,
for those skilled in the art, changes, modifications, alter-
nations, and variations can be made to the embodiments
within the scope of the present disclosure.
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Claims

1. A method for controlling switching between operat-
ing modes of an indoor unit in a multi-split air condi-
tioning system, wherein,
the multi-split air conditioning system comprises: an
outdoor unit, a shunt device and a plurality of indoor
units,
the outdoor unit comprises: a compressor and a four-
way valve, the shunt device comprises: a first heat
exchange component, a second heat exchange
component, a first throttling component arranged be-
tween an outlet of a first heat exchange flow path of
the first heat exchange component and an inlet of a
first heat exchange flow path of the second heat ex-
change component, a second throttling component
arranged between an outlet of a first heat exchange
flow path of the second heat exchange component
and an inlet of a second heat exchange flow path of
the second heat exchange component, a bypass
valve arranged between the outlet of the first heat
exchange flow path of the second heat exchange
component and a low pressure pipeline of the shunt
device, and a heating control valve and a refrigera-
tion control valve corresponding to each indoor unit
in the plurality of indoor units, the first throttling com-
ponent comprises a first control valve,
the method comprises:

when any indoor unit in the plurality of indoor
units receives a mode switching instruction,
sending, by the indoor unit, the mode switching
instruction to the shunt device;
performing, by the shunt device, switching con-
trol on the heating control valve or the refriger-
ation control valve corresponding to the indoor
unit according to the received mode switching
instruction, releasing a pressure by controlling
the second throttling component, the first control
valve and the bypass valve to reduce a differ-
ential pressure across the refrigeration control
valve or the heating control valve corresponding
to the indoor unit, obtaining a switching flag bit
of the four-way valve, and controlling the refrig-
eration control valve or the heating control valve
corresponding to the indoor unit and the four-
way valve according to the switching flag bit of
the four-way valve.

2. The method according to claim 1, wherein the switch-
ing flag bit of the four-way valve comprises 0 and 1,
when the switching flag bit of the four-way valve is
0, the operating mode of the multi-split air condition-
ing system is switched from a main refrigeration
mode to a pure refrigeration mode, or switched from
the main refrigeration mode to the main refrigeration
mode, or switched from a main heating mode to a
pure heating mode, or switched from the main heat-

ing mode to the main heating mode;
when the switching flag bit of the four-way valve is
1, the operating mode of the multi-split air condition-
ing system is switched from the main heating mode
to the main refrigeration mode, or switched from the
main refrigeration mode to the main heating mode,
or switched from the main refrigeration mode to the
pure heating mode, or switched from the main heat-
ing mode to the pure refrigeration mode.

3. The method according to claim 2, wherein when de-
termining by the shunt device that the indoor unit is
switched from a heating mode to a refrigeration
mode according to the received mode switching in-
struction, and the switching flag bit of the four-way
valve is 0, the method comprises:

after delay of a first preset time, controlling, by
the shunt device, the heating control valve cor-
responding to the indoor unit to close, and con-
trolling the second throttling component and the
first control valve to be in an open state, and
after delay of a second preset time, controlling,
by the shunt device, the second throttling com-
ponent and the first control valve to be in a closed
state, and controlling the refrigeration control
valve corresponding to the indoor unit to be in
an open state; or
after delay of the first preset time, controlling, by
the shunt device, the heating control valve cor-
responding to the indoor unit to close, and con-
trolling the second throttling component and the
bypass valve to be in an open state, and after
delay of second preset time, controlling, by the
shunt device, the second throttling component
and the bypass valve to be in a closed state, and
controlling the refrigeration control valve corre-
sponding to the indoor unit to be in the open
state.

4. The method according to claim 2, wherein when de-
termining by the shunt device that the indoor unit is
switched from a heating mode to a refrigeration
mode according to the received mode switching in-
struction, and the switching flag bit of the four-way
valve is 1, the method comprises:

after delay of a first preset time, controlling, by
the shunt device, the heating control valve cor-
responding to the indoor unit to close, and con-
trolling the second throttling component and the
first control valve to be in an open state, and
after delay of a second preset time, controlling,
by the shunt device, the second throttling com-
ponent and the first control valve to be in a closed
state, controlling the refrigeration control valve
corresponding to the indoor unit to be in an open
state, and controlling the four-way valve to
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switch; or
after delay of the first preset time, controlling, by
the shunt device, the heating control valve cor-
responding to the indoor unit to close, and con-
trolling the second throttling component and the
bypass valve to be in an open state, and after
delay of the second preset time, controlling, by
the shunt device, the second throttling compo-
nent and the bypass valve to be in a closed state,
controlling the refrigeration control valve corre-
sponding to the indoor unit to be in the open
state, and controlling the four-way valve to
switch.

5. The method according to claim 2, wherein when de-
termining by the shunt device that the indoor unit is
switched from a refrigeration mode to a heating
mode according to the received mode switching in-
struction, and the switching flag bit of the four-way
valve is 0, the method comprises:

after delay of a first preset time, controlling, by
the shunt device, the refrigeration control valve
corresponding to the indoor unit to close, and
controlling the second throttling component and
the first control valve to be in an open state, and
after delay of a second preset time, controlling,
by the shunt device, the second throttling com-
ponent and the first control valve to be in a closed
state, and controlling the heating control valve
corresponding to the indoor unit to be in an open
state; or
after delay of a first preset time, controlling, by
the shunt device, the refrigeration control valve
corresponding to the indoor unit to close, and
controlling the second throttling component and
the bypass valve to be in an open state, after
delay of the second preset time, controlling the
second throttling component and the bypass
valve to be in a closed state, and controlling the
heating control valve corresponding to the in-
door unit to be in the open state.

6. The method according to claim 2, wherein when de-
termining by the shunt device that the indoor unit is
switched from a refrigeration mode to a heating
mode according to the received mode switching in-
struction, and the switching flag bit of the four-way
valve is 1, the method comprises:

after delay of a first preset time, controlling, by
the shunt device, the refrigeration control valve
corresponding to the indoor unit to close, and
controlling the second throttling component and
the first control valve to be in an open state, and
after delay of a second preset time, controlling,
by the shunt device, the second throttling com-
ponent and the first control valve to be in a closed

state, controlling the heating control valve cor-
responding to the indoor unit to be in an open
state, and controlling the four-way valve to
switch; or
after delay of the first preset time, controlling, by
the shunt device, the refrigeration control valve
corresponding to the indoor unit to close, and
controlling the second throttling component and
the bypass valve to be in an open state, and
after delay of a second preset time, controlling,
by the shunt device, the second throttling com-
ponent and the bypass valve to be in a closed
state, controlling the heating control valve cor-
responding to the indoor unit to be in the open
state, and controlling the four-way valve to
switch.

7. A multi-split air conditioning system, comprising:

an outdoor unit, comprising a compressor and
a four-way valve;
a plurality of indoor units; and
a shunt device, comprising: a first heat ex-
change component, a second heat exchange
component, a first throttling component ar-
ranged between an outlet of a first heat ex-
change flow path of the first heat exchange com-
ponent and an inlet of a first heat exchange flow
path of the second heat exchange component,
a second throttling component arranged be-
tween an outlet of a first heat exchange flow path
of the second heat exchange component and
an inlet of a second heat exchange flow path of
the second heat exchange component, a by-
pass valve arranged between the outlet of the
first heat exchange flow path of the second heat
exchange component and a low pressure pipe-
line of the shunt device, and a heating control
valve and a refrigeration control valve corre-
sponding to each indoor unit in the plurality of
indoor units, the first throttling component com-
prises a first control valve,
when any indoor unit in plurality of indoor units
receives a mode switching instruction, the in-
door unit is configured to send the mode switch-
ing instruction to the shunt device;
the shunt device further comprises:
a control module, configured to perform switch-
ing control on the heating control valve or the
refrigeration control valve corresponding to the
indoor unit according to the received mode
switching instruction, release a pressure by con-
trolling the second throttling component, the first
control valve and the bypass valve to reduce a
differential pressure across the refrigeration
control valve or the heating control valve corre-
sponding to the indoor unit, obtain a switching
flag bit of the four-way valve, and control the
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refrigeration control valve or the heating control
valve corresponding to the indoor unit and the
four-way valve according to the switching flag
bit of the four-way valve.

8. The multi-split air conditioning system according to
claim 7, wherein the switching flag bit of the four-way
valve comprises 0 and 1,
when the switching flag bit of the four-way valve is
0, an operating mode of the multi-split air condition-
ing system is switched from a main refrigeration
mode to a pure refrigeration mode, or switched from
the main refrigeration mode to the main refrigeration
mode, or switched from a main heating mode to a
pure heating mode, or switched from the main heat-
ing mode to the main heating mode;
when the switching flag bit of the four-way valve is
1, the operating mode of the multi-split air condition-
ing system is switched from the main heating mode
to the main refrigeration mode, or switched from the
main refrigeration mode to the main heating mode,
or switched from the main refrigeration mode to the
pure heating mode, or switched from the main heat-
ing mode to a pure refrigeration mode.

9. The multi-split air conditioning system according to
claim 8, wherein when the shunt device is configured
to determine that the indoor unit is switched from a
heating mode to a refrigeration mode according to
the received mode switching instruction, and the
switching flag bit of the four-way valve is 0, the control
module is configured to:

after delay of a first preset time, control the heat-
ing control valve corresponding to the indoor unit
to close, and control the second throttling com-
ponent and the first control valve to be in an open
state, after delay of a second preset time, control
the second throttling component and the first
control valve to be in a closed state, and control
the refrigeration control valve corresponding to
the indoor unit to be in an open state; or
after delay of the first preset time, control the
heating control valve corresponding to the in-
door unit to close, and control the second throt-
tling component and the bypass valve to be in
an open state, after delay of the second preset
time, control the second throttling component
and the bypass valve to be in a closed state, and
control the refrigeration control valve corre-
sponding to the indoor unit to be in an open state.

10. The multi-split air conditioning system according to
claim 8, wherein when the shunt device is configured
to determine that the indoor unit is switched from a
heating mode to a refrigeration mode according to
the received mode switching instruction, and the
switching flag bit of the four-way valve is 1, the control

module is configured to:

after delay of a first preset time, control the heat-
ing control valve corresponding to the indoor unit
to close, and control the second throttling com-
ponent and the first control valve to be in an open
state, after delay of a second preset time, control
the second throttling component and the first
control valve to be in a closed state, and control
the refrigeration control valve corresponding to
the indoor unit to be in an open state, and control
the four-way valve to switch; or
after delay of the first preset time, control the
heating control valve of corresponding to the in-
door unit to close, and control the second throt-
tling component and the bypass valve to be in
an open state, after delay of the second preset
time, control the second throttling component
and the bypass valve to be in a closed state, and
controls the refrigeration control valve corre-
sponding to the indoor unit to be in an open state,
and control the four-way valve to switch.

11. The multi-split air conditioning system according to
claim 8, wherein when the shunt device is configured
to determine that the indoor unit is switched from a
refrigeration mode to a heating mode according to
the received mode switching instruction, and the
switching flag bit of the four-way valve is 0, the control
is configured to:

after delay of a first preset time, control the re-
frigeration control valve corresponding to the in-
door unit to close, and control the second throt-
tling component and the first control valve to be
in an open state, after delay of a second preset
time, control the second throttling component
and the first control valve to be in a closed state,
and control the heating control valve corre-
sponding to the indoor unit to be in an open state;
or
after delay of the first preset time, control the
refrigeration control valve corresponding to the
indoor unit to close, and control the second throt-
tling component and the bypass valve to be in
an open state, after delay of the second preset
time, control the second throttling component
and the bypass valve to be in a closed state, and
control the heating control valve corresponding
to the indoor unit to be in the open state.

12. The multi-split air conditioning system according to
claim 8, wherein when the shunt device is configured
to determine that the indoor unit is switched from a
refrigeration mode to a heating mode according to
the received mode switching instruction, and the
switching flag bit of the four-way valve is 1, the control
module is configured to:
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after delay of a first preset time, control the re-
frigeration control valve corresponding to the in-
door unit to close, and control the second throt-
tling component and the first control valve to be
in an open state, after delay of a second preset
time, control the second throttling component
and the first control valve to be in a closed state,
control the heating control valve corresponding
to the indoor unit to be in an open state, and
control the four-way valve to switch; or
after delay of the first preset time, control the
refrigeration control valve corresponding to the
indoor unit to close, and control the second throt-
tling component and the bypass valve to be in
an open state, after delay of the second preset
time, control the second throttling component
and the bypass valve to be in a closed state,
control the heating control valve corresponding
to the indoor unit to be in the open state, and
control the four-way valve to switch.
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