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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and benefits of Chinese Patent Application No. 201610840220.4, filed with
the State Intellectual Property Office of P. R. China on September 21, 2016, the entire contents of which are incorporated
herein by reference.

FIELD

[0002] The present disclosure relates to air conditioner field, and more particularly, to a multi-split air conditioning
system and a method for controlling a multi-split air conditioning system.

BACKGROUND

[0003] A multi-split air conditioning system is a system that uses a single or multiple outdoor units in parallel, and
configures a plurality of air conditioning indoor units. The indoor units are independently controlled, and general operating
modes include refrigerating, heating, air supply, etc. However, in the same system, the outdoor units can only operate
in one mode, and cannot operate in refrigerating and heating mode at the same time. Since the body sense of each
person may vary, in the transitional season, there may be cases that some people may want to start refrigerating and
others may want to start heating. In this case, it is necessary to set a mode priority for the air conditioning system, and
the system operates this mode first. At present, priority modes of each air conditioning manufacturer generally include
a refrigerating priority or a heating priority. However, the priority modes have certain limitations, and cannot meet needs
of most users, user experience is poor.

SUMMARY

[0004] An objective of the present disclosure is to provide a multi-split air conditioning system and a method for
controlling thereof, which aims to avoid conflicts in operating modes of multi-split air conditioning systems.

[0005] To achieve the above objectives, the present disclosure provides a method for controlling a multi-split air
conditioning system, including: acquiring an outdoor ambient temperature when receiving a starting instruction of an
indoor unit; determining whether the outdoor ambient temperature is within a preset temperature range; and determining
an operating mode of the multi-split air conditioning system according to operating conditions of respective started indoor
units, when the outdoor ambient temperature is within the preset temperature range.

[0006] In atleast one embodiment, determining the operating mode of the multi-split air conditioning system according
to the operating conditions of respective started indoor units when the outdoor ambient temperature is within the preset
temperature range comprises: determining whether there is a started indoor unit, when the outdoor ambient temperature
is within the preset temperature range; determining whether the indoor unit sending the starting instruction has the
highest priority level, when there is the started indoor unit; and determining the operating mode of the multi-split air
conditioning system according to an operating mode set by the indoor unit sending the starting instruction when the
indoor unit sending the starting instruction has the highest priority level, and determining the operating mode of the multi-
split air conditioning system according to the operating mode of the started indoor unit when the indoor unit sending the
starting instruction does not have the highest priority level.

[0007] In atleast one embodiment, after determining whether there is a started indoor unit when the outdoor ambient
temperature is within the preset temperature range, the method further comprises: determining whether there are at
least two indoor units sending the starting instruction, when there is no started indoor unit; and when there are at least
two indoor units sending the starting instruction, determining the operating mode of the multi-split air conditioning system
through a priority level rule or a majority rule according to the number of indoor units and set operating modes thereof.
[0008] In atleast one embodiment, the method further includes: when receiving a mode switching instruction sent by
the indoor unit, determining whether the indoor unit sending the mode switching instruction has the highest priority level;
when the indoor unit sending the mode switching instruction does not have the highest priority level, forwarding the
mode switching instruction to the indoor unit having the highest priority level, and switching the operating mode of the
multi-split air conditioning system when receiving confirmation from the indoor unit having the highest priority level; and
when the indoor unit sending the mode switching instruction has the highest priority level, switching the current operating
mode of the multi-split air conditioning system according to the mode switching instruction.

[0009] In atleast one embodiment, the method further includes: stopping operating of the indoor unit for a preset time
period and then starting the indoor unit again, when a current indoor temperature corresponding to the indoor unit reaches
a target temperature.
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[0010] In at least one embodiment, the method further includes: controlling the multi-split air conditioning system to
operate in a heating mode when the outdoor ambient temperature is less than a lower limit of the preset temperature
range; and controlling the multi-split air conditioning system to operate in a refrigerating mode when the outdoor ambient
temperature is greater than an upper limit of the preset temperature range.

[0011] In addition, in order to achieve the above objectives, the present disclosure further provides a multi-split air
conditioning system, including at least one outdoor unit and at least two indoor units. The at least two indoor units and
the at least one outdoor unit form a refrigerant cycle loop and communicate with each other. The outdoor unit comprises
a controller configured to receive a control signal from the indoor unit and control the outdoor unit according to the control
signal. The controller comprises: a temperature acquiring module, configured to acquire an outdoor ambient temperature
when receiving a starting instruction of the indoor unit; a temperature determining module, configured to determine
whether the outdoor ambient temperature is within a preset temperature range; and a control module, configured to
determine an operating mode of the multi-split air conditioning system according to operating conditions of respective
started indoor units when the outdoor ambient temperature is within the preset temperature range.

[0012] In at least one embodiment, the control module is further configured to: determine whether there is a started
indoor unit when the outdoor ambient temperature is within the preset temperature range; determine whether the indoor
unit sending the starting instruction has a highest priority level when there is the started indoor unit; and determine the
operating mode of the multi-split air conditioning system according to an operating mode set by the indoor unit sending
the starting instruction when the indoor unit sending the starting instruction has the highest priority level, and determine
the operating mode of the multi-split air conditioning system according to the operating mode of the started indoor unit
when the indoor unit sending the starting instruction does not have the highest priority level.

[0013] In at least one embodiment, the control module is further configured to determine whether there are at least
two indoor units sending the starting instruction when there is no started indoor unit; and when there are at least two
indoor units sending the starting instruction, determine the operating mode of the multi-split air conditioning system
through a priority level rule or a majority rule according to the number of indoor units and set operating modes thereof.
[0014] In at least one embodiment, the control module is further configured to: when receiving a mode switching
instruction sent by the indoor unit, determine whether the indoor unit sending the mode switching instruction has the
highest priority level; when the indoor unit sending the mode switching instruction does not have the highest priority
level, forward the mode switching instruction to the indoor unit having the highest priority level, and switch the operating
mode of the multi-split air conditioning system when receiving confirmation from the indoor unit having the highest priority
level; and when the indoor unit sending the mode switching instruction has the highest priority level, switch the current
operating mode of the multi-split air conditioning system according to the mode switching instruction.

[0015] In atleast one embodiment, the control module is further configured to: stop operating of the indoor unit for a
preset time period and then start the indoor unit again, when a current indoor temperature corresponding to the indoor
unit reaches a target temperature.

[0016] In at least one embodiment, the control module is further configured to: control the multi-split air conditioning
system to operate in a heating mode when the outdoor ambient temperature is less than a lower limit of the preset
temperature range; and control the multi-split air conditioning system to operate in a refrigerating mode when the outdoor
ambient temperature is greater than a upper limit of the preset temperature range.

[0017] In embodiments of the present disclosure, when the multi-split air conditioning system is operating, it is deter-
mined whether the outdoor ambient temperature is in a transitional season. When the outdoor ambient temperature is
in the transitional season, operating conditions of respective indoor units are obtained, and the operating mode of the
multi-split air conditioning system is determined based on the operating conditions of respective indoor units, thereby
avoiding conflicts in operating modes of multi-split air conditioning systems.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] In order to clearly illustrate technical solutions in embodiments of the present disclosure or in the related art,
the drawings used in embodiments or the related art will be briefly described below. Obviously, the drawings in the
following descriptions are only part embodiments of the present disclosure, and for those skilled in the art, other drawings
can be obtained according to these drawings without creative labor.

Fig. 1 is a schematic diagram of a multi-split air conditioning system according to an embodiment of the present
disclosure;

Fig. 2 is a flow chart of a first embodiment of a method for controlling a multi-split air conditioning system according
to the present disclosure;

Fig. 3 is a flow chart of determining an operating mode of a multi-split air conditioning system in a method for
controlling a multi-split air conditioning system according to the present disclosure;

Fig. 4 is aflow chart of a second embodiment of a method for controlling a multi-split air conditioning system according
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to the present disclosure;

Fig. 5 is a flow chart of a third embodiment of a method for controlling a multi-split air conditioning system according
to the present disclosure; and

Fig. 6 is a block diagram of function modules of a controller of a multi-split air conditioning system according to the
present disclosure.

Description of reference numerals of drawings

Number Name Number Name
1 compressor 2 four-way valve
3 outdoor heat exchanger 4 first throttling element
5a first electronic expansion valve 5b second electronic expansion valve
6a first indoor heat exchange unit 6b second indoor heat exchange unit
7 high-pressure valve 8 low-pressure valve
9 gas-liquid separator

[0019] The implementation, function characteristics and advantages of the present disclosure will further be described
with reference to the accompanying drawings in conjunction with embodiments.

DETAILED DESCRIPTION

[0020] Reference willbe made clearly and completely technical solutions in the embodiments of the present disclosure
with accompanying drawings. Obviously, the embodiments described herein are only part of the embodiments of the
presentdisclosure butnot allembodiments of the present disclosure. Based on the embodiments of the present disclosure,
other embodiments obtained by those skilled in the art without creative labor are within scope of the present disclosure.
[0021] It should be noted that, if directional indications (such as up, down, left, right, front, rear, etc.) are involved in
embodiments of the present disclosure, the directional indications are only used to explain relative positional relationships
and movement between various components in a specific posture (as illustrated in the drawing). If the specific posture
changes, the directional indications may also change accordingly.

[0022] 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 significance or to imply the number of indicated technical features. Thus, the
feature defined with "first" and "second" may comprise one or more of this feature. In addition, technical solutions between
various embodiments can be combined with each other, but must be based on the implementation of those skilled in
the art. When the combination of technical solutions appears contradictory or unachievable, it should be considered that
the combination of such technical solutions does not exist, and is not within the protection scope claimed by the present
disclosure.

[0023] The present disclosure provides a method for controlling a multi-split air conditioning system, which solves
conflicts in operating modes of multi-split air conditioning systems that, when the multi-split air conditioning system is
used in a transitional season, some people want the indoor unit to operate in a refrigerating mode, and others want the
indoor unit to operate in a heating mode, the ambient temperature is divided, operations in the transitional season are
separately controlled and conflicts of operating modes are avoided.

[0024] In detail, as illustrated in Fig. 1. Fig. 1 illustrates a structure of a multi-split air conditioning system according
to an embodiment of the present disclosure. The multi-split air conditioning system includes a compressor 1, a four-way
valve 2, an outdoor heat exchanger 3, a first throttling element 4, a second throttling element and an indoor heat
exchanger. The indoor heat exchanger includes a plurality of indoor heat change units, such as a first indoor heat
exchange unit 6a and a second indoor heat exchange unit 6b illustrated in Fig. 1. Correspondingly, the second throttling
element includes a first electronic expansion valve 5a and a second electronic expansion valve 5b.

[0025] The four-way valve 2 includes four ports, i.e., a first port a, a second port b, a third port ¢ and a fourth port d.

[0026] An exhaust port of the compressor 1 is connected with the first port a of the four-way valve 2 with a refrigerant
line, and a one-way valve is provided at the exhaust port of the compressor to prevent refrigerant reflux. A gas returning
port of the compressor 1 is connected with the third port ¢ of the four-way valve 2 with a refrigerant line. It can be
understood that, the multi-split air conditioning system may further include a gas-liquid separator 9, i.e., gas-liquid
separation is performed on the refrigerant returned to the compressor 1, to prevent liquid refrigerant from flowing into
the compressor 1. The third port ¢ of the four-way valve 2 is connected with an inlet of the gas-liquid separator 9, and
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an outlet of the gas-liquid separator 9 is connected with the gas returning port of the compressor 1 with the refrigerant line.
[0027] An end of the outdoor heat exchanger 3 is connected with the second port b of the four-way valve 2 with a
refrigerant line, and the other end of the outdoor heat exchanger 3 is connected with an end of the first throttling element
4 with a refrigerant line. The other end of the first throttling element 4 is connected with an end of the indoor heat
exchanger, i.e., is connected with an end of the first indoor exchange unit 6a and an end of the second indoor heat
exchange unit 6b.

[0028] The other end of the indoor heat exchanger is connected with the four port d of the four-way valve 2 with a
refrigerant line, i.e., the other end of the first indoor heat exchange unit 6a and the other end of the second indoor heat
exchange unit 6b are connected with the four port d of the four-way valve 2 after joining with the refrigerant line.
[0029] A high-pressure valve 7 is provided on the refrigerant line that connects the first throttling element 4 and an
end of the indoor heat exchanger. A low-pressure 8 is provided on the refrigerant line that connects with the other end
of the indoor heat exchanger and the four-way valve 2.

[0030] Based on the above multi-split air conditioning system, the present disclosure provides a method for controlling
a multi-split air conditioning system. As illustrated in Fig. 2, the method may include followings.

[0031] At block S110, an outdoor ambient temperature is acquired when a starting instruction of an indoor unit is
received.

[0032] Whenthe userwants to start the indoor unit to adjust the temperature (such as increase temperature or decrease
temperature) in the area where the indoor unit is located, the user may send a starting instruction, and set a target indoor
temperature and an operating mode (such as a refrigerating mode, a heating mode, etc.). The indoor unit receives the
starting instruction sent by the user, and sends the starting instruction to the outdoor unit. The outdoor unit acquires the
outdoor ambient temperature based on the starting instruction of the indoor unit.

[0033] Atblock S120, itis determined whether the outdoor ambient temperature is within a preset temperature range.
[0034] Inthe embodiment, a temperature range (i.e., a temperature range of the transitional season (such as 22°C to
28°C)) may be preset, when the outdoor ambient temperature is within the temperature range, it is indicated that it is in
the transitional season. When the outdoor ambient temperature is less than 22°C, the air conditioning system is controlled
to operate in the heating mode. When the outdoor ambient temperature is greater than 28°C, the air conditioning system
is controlled to operate in the refrigerating mode.

[0035] At block S130, when the outdoor ambient temperature is within the preset temperature range, an operating
mode of the multi-split air conditioning system is determined according to operating conditions of respective started
indoor units.

[0036] Whenthe outdoorambienttemperatureis withinthe presettemperature range, operating conditions ofrespective
indoor units are obtained, and the operating mode of the multi-split air conditioning system is determined through a
preset rule according to the operating conditions of respective indoor units. In other words, the multi-split air conditioning
system may operate in a refrigerating mode, or may operate in a heating mode. The operating condition may include
an operating state (such as on or off) of the indoor unit, and an operating mode (such as a refrigerating mode, a heating
mode, etc.) of the indoor unit.

[0037] In embodiments of the present disclosure, when the multi-split air conditioning system is operating, it is deter-
mined whether the outdoor ambient temperature is in the transitional season, when the outdoor ambient temperature is
in the transitional season, operating conditions of respective indoor units are obtained, and the operating mode of the
multi-split air conditioning system is determined based on the operating conditions of respective indoor units, thereby
avoiding conflicts in operating modes of multi-split air conditioning systems.

[0038] Furthermore, as illustrated in Fig. 3, block S130 may include followings.

[0039] At block S131, when the outdoor ambient temperature is within the preset temperature range, it is determined
whether there is a started indoor unit.

[0040] In the operating process of the multi-split air conditioning system, the outdoor unit may communicate with the
indoor unit to inform its respective operating state. In other words, when the outdoor ambient temperature is within the
preset temperature range, the operating condition of the indoor unit can be obtained by querying the outdoor unit, such
that it can be determined whether there is the started indoor unit.

[0041] Atblock S132, when there is the started indoor unit, it is determined whether the indoor unit sending the starting
instruction has a highest priority level.

[0042] In embodiments of the present disclosure, the indoor units may be numbered in advance, such as indoor unit
1, indoor unit 2, indoor unit 3, etc. A priority level may be set for each indoor unit, and a priority level table can be defined.
Therefore, based on the preset priority level table, when it is determined that there is the started indoor unit, the priority
level of the started indoor unit may be compared with that of the indoor unit sending the starting instruction, to determine
whether the indoor unit sending the starting instruction has the highest priority level.

[0043] Atblock S133, when the indoor unit sending the starting instruction has the highest priority level, the operating
mode of the multi-split air conditioning system is determined according to an operating mode set by the indoor unit
sending the starting instruction, and otherwise the operating mode of the multi-split air conditioning system is determined



10

15

20

25

30

35

40

45

50

55

EP 3 399 250 A1

according to the operating mode of the started indoor unit.

[0044] When the indoor unit sending the starting instruction has the highest priority level, the operating mode of the
multi-split air conditioning system is determined according to the operating mode set by the starting instruction. For
example, when the indoor unit sending the starting instruction is in the refrigerating mode, the multi-split air conditioning
system is currently operating in the heating mode, and then the current heating mode is switched to the refrigerating mode.
[0045] When the indoor unit sending the starting instruction does not have the highest priority level, i.e., one of the
started indoor units has the highest priority level, no operation is performed, and the multi-split air conditioning system
operates in the current operating mode.

[0046] At block S134, when there is no started indoor unit, it is determined whether there are at least two indoor units
sending the starting instruction.

[0047] When there is no started indoor unit, it is indicated that the multi-split air conditioning system is not in the
operating state. It is determined whether there is one or more indoor units sending the starting instruction. When there
is only one indoor unit sending the starting instruction, the operation of the multi-split air conditioning system is controlled
based on the operating mode set by the starting instruction. When there are more than two indoor units sending the
starting instruction, the operating mode of the multi-split air conditioning system is determined through a priority level
rule or a majority rule based on set operating modes of respective indoor units.

[0048] Atblock S135, when there are at least two indoor units sending the starting instruction, the operating mode of
the multi-split air conditioning system is determined through a priority level rule or a majority rule according to the number
of indoor units and set operating modes thereof.

[0049] For the operating mode of the multi-split air conditioning system is determined according to the priority level
rule, reference may be made to the above. The majority rule refers to that, according to the number of indoor units
sending the same starting instruction and the same operating modes set by respective indoor units, the operating mode
of the multi-split air conditioning system is determined by the operating mode set by most of the indoor units. For example,
the indoor units sending the starting instruction include anindoor unit 1, an indoor unit 2 and an indoor unit 4, the operating
mode set by the indoor unit 1 is the refrigerating mode, the operating mode set by the indoor unit 2 is the heating mode,
and the operating mode set by the indoor unit 4 is the refrigerating mode, and then the final operating mode of the multi-
split air conditioning system is the refrigerating mode according to the majority rule.

[0050] Furthermore, as illustrated in Fig. 4, the method further includes followings.

[0051] At block S140, after the operating mode of multi-split air conditioning system is determined, when a mode
switching instruction sent by the indoor unit is received, it is determined whether the indoor unit sending the mode
switching instruction has the highest priority level.

[0052] Atblock S150, when the indoor unit sending the mode switching instruction does not have the highest priority
level, the mode switching instruction is forwarded to the indoor unit having the highest priority level, and the operating
mode of the multi-split air conditioning system is switched when confirmation from the indoor unit having the highest
priority level is received.

[0053] At block S160, when the indoor unit sending the mode switching instruction has the highest priority level, the
current operating mode of the multi-split air conditioning system is switched according to the mode switching instruction.
[0054] After the operating mode of the multi-split air conditioning system is determined, the user may want to switch
the current operating mode (for example, switch the refrigerating mode to the heating mode), after the indoor unit receives
the mode switching instruction, the indoor unit can send it to the outdoor unit. The outdoor unit may first determine
whether the indoor unit sending the mode switching instruction has the highest priority level. When the indoor unit sending
the mode switching instruction has the highest priority level, the current operating mode of the multi-split air conditioning
system is switched according to the mode switching instruction. When the indoor unit sending the mode switching
instruction does not have the highest priority level, the mode switching instruction is forwarded to the indoor unit having
the highest priority level to confirm. It should be noted that, the above comparison of the priority level is to compare the
priority level of the indoor unit sending the mode switching instruction to that of the started indoor unit.

[0055] Furthermore, as illustrated in Fig. 5, the method further includes followings.

[0056] At block S170, after the operating mode of multi-split air conditioning system is determined, a current indoor
temperature corresponding to the indoor unit is obtained.

[0057] Atblock S180, when a currentindoor temperature corresponding to the indoor unitreaches a target temperature,
the indoor unit is stopped for a preset time period and then the indoor unit is started again.

[0058] After the operating mode of multi-split air conditioning system is determined, the indoor unit may further detect
the current indoor temperature corresponding to the indoor unit. In the embodiment, the indoor temperature may be
detected by a temperature sensor provided at a return air inlet of the indoor unit. When the indoor temperature corre-
sponding to the indoor unit reaches the target temperature, the indoor unit is controlled to stop operating for a time
period, and then the indoor unit is started again. After the indoor unit stops operating, the multi-split air conditioning
system may obtain operating conditions of remaining indoor units to re-determine the operating mode of the multi-split
air conditioning system.
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[0059] Accordingly, embodiments of the present disclosure further provide a multi-split air conditioning system for
performing the above method. The multi-split air conditioning system includes the structure illustrated in Fig. 1, and
further includes a controller. The controller is configured to receive a control signal from the indoor unit and control the
outdoor unit according to the control signal. In detail, as illustrated in Fig. 6, the controller includes a temperature acquiring
module 110, a temperature determining module 120 and a control module 130.

[0060] Thetemperature acquiring module 110 is configured to acquire an outdoor ambient temperature when receiving
a starting instruction of the indoor unit.

[0061] The temperature determining module 120 is configured to determine whether the outdoor ambient temperature
is within a preset temperature range.

[0062] The control module 130 is configured to determine an operating mode of the multi-split air conditioning system
according to operating conditions of respective started indoor units when the outdoor ambient temperature is within the
preset temperature range.

[0063] Whenthe userwants to start the indoor unit to adjust the temperature (such as increase temperature or decrease
temperature) in the area where the indoor unit is located, the user can may a starting instruction, and set a target indoor
temperature and an operating mode (such as a refrigerating mode, a heating mode, etc.). The indoor unit receives the
starting instruction sent by the user, and sends the starting instruction to the outdoor unit. The temperature acquiring
module 110 acquires the outdoor ambient temperature based on the starting instruction of the indoor unit.

[0064] Inthe embodiment, a temperature range (i.e., a temperature range of the transitional season (such as 22°C to
28°C)) may be preset, when the outdoor ambient temperature is within the temperature range, it is indicated that it is in
the transitional season. When the outdoor ambient temperature is less than 22°C, the air conditioning system is controlled
to operate in the heating mode. When the outdoor ambient temperature is greater than 28°C, the air conditioning system
is controlled to operate in the refrigerating mode.

[0065] Whenthe outdoorambienttemperature is within the presettemperature range, operating conditions of respective
indoor units are obtained, and the operating mode of the multi-split air conditioning system is determined through a
preset rule according to the operating conditions of respective indoor units. In other words, the multi-split air conditioning
system may operate in a refrigerating mode, or may operate in a heating mode. The operating condition may include
an operating state (such as on or off) of the indoor unit, and an operating mode (such as a refrigerating mode, a heating
mode, etc.) of the indoor unit.

[0066] In embodiments of the present disclosure, it is determined whether the outdoor ambient temperature is in the
transitional season, when the outdoor ambient temperature is in the transitional season, operating conditions of respective
indoor units are obtained, and the operating mode of the multi-split air conditioning system is determined based on the
operating conditions of respective indoor units, thereby avoiding conflicts in operating modes of multi-split air conditioning
systems.

[0067] Furthermore, the control module 130 in the controller is further configured to determine whether there is a
started indoor unit when the outdoor ambient temperature is within the preset temperature range; determine whether
the indoor unit sending the starting instruction has a highest priority level when there is the started indoor unit; and
determine the operating mode of the multi-split air conditioning system according to an operating mode set by the indoor
unit sending the starting instruction when the indoor unit sending the starting instruction has the highest priority level,
and determine the operating mode of the multi-split air conditioning system according to the operating mode of the
started indoor unit when the indoor unit sending the starting instruction does not have the highest priority level.

[0068] In the operating process of the multi-split air conditioning system, the outdoor unit may communicate with the
indoor unit to inform its respective operating state. In other words, when the outdoor ambient temperature is within the
preset temperature range, the operating condition of the indoor unit can be obtained by querying the outdoor unit, such
that it can be determined whether there is the started indoor unit.

[0069] In embodiments of the present disclosure, the indoor units may be numbered in advance, such as indoor unit
1, indoor unit 2, indoor unit 3, etc. A priority level may be set for each indoor unit, and a priority level table can be defined.
Therefore, based on the preset priority level table, when it is determined that there is the started indoor unit, the priority
level of the started indoor unit may be compared with that of the indoor unit sending the starting instruction, to determine
whether the indoor unit sending the starting instruction has the highest priority level.

[0070] When the indoor unit sending the starting instruction has the highest priority level, the operating mode of the
multi-split air conditioning system is determined according to the operating mode set by the starting instruction. For
example, when the indoor unit sending the starting instruction is in the refrigerating mode, the multi-split air conditioning
system is currently operating in the heating mode, and then the current heating mode is switched to the refrigerating mode.
[0071] When the indoor unit sending the starting instruction does not have the highest priority level, i.e., one of the
started indoor units has the highest priority level, no operation is performed, and the multi-split air conditioning system
operates in the current operating mode.

[0072] Furthermore, the control module 130 is further configured to determine whether there are at least two indoor
units sending the starting instruction when there is no started indoor unit; and when there are at least two indoor units
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sending the starting instruction, determine the operating mode of the multi-split air conditioning system through a priority
level rule or a majority rule according to the number of indoor units and set operating modes thereof.

[0073] When there is no started indoor unit, it is indicated that the multi-split air conditioning system is not in the
operating state. It is determined whether there is one or more indoor units sending the starting instruction. When there
is only one indoor unit sending the starting instruction, the operation of the multi-split air conditioning system is controlled
based on the operating mode set by the starting instruction. When there are more than two indoor units sending the
starting instruction, the operating mode of the multi-split air conditioning system is determined through a priority level
rule or a majority rule based on set operating modes of respective indoor units.

[0074] For the operating mode of the multi-split air conditioning system is determined according to the priority level
rule, reference may be made to the above. The majority rule refers to that, according to the number of indoor units
sending the same starting instruction and the same operating modes set by respective indoor units, the operating mode
of the multi-split air conditioning system is determined by the operating mode set by most of the indoor units. For example,
the indoor units sending the starting instruction include anindoor unit 1, an indoor unit 2 and an indoor unit 4, the operating
mode set by the indoor unit 1 is the refrigerating mode, the operating mode set by the indoor unit 2 is the heating mode,
and the operating mode set by the indoor unit 4 is the refrigerating mode, and then the final operating mode of the multi-
split air conditioning system is the refrigerating mode according to the majority rule.

[0075] Furthermore, the control module 130 is further configured to, when receiving a mode switching instruction sent
by the indoor unit, determine whether the indoor unit sending the mode switching instruction has the highest priority
level; when the indoor unit sending the mode switching instruction does not have the highest priority level, forward the
mode switching instruction to the indoor unit having the highest priority level, and switch the operating mode of the multi-
split air conditioning system when receiving confirmation from the indoor unit having the highest priority level; and when
the indoor unit sending the mode switching instruction has the highest priority level, switch the current operating mode
of the multi-split air conditioning system according to the mode switching instruction.

[0076] After the operating mode of the multi-split air conditioning system is determined, the user may want to switch
the current operating mode (for example, switch the refrigerating mode to the heating mode), after the indoor unit receives
the mode switching instruction, the indoor unit can send it to the outdoor unit. The outdoor unit may first determine
whether the indoor unit sending the mode switching instruction has the highest priority level. When the indoor unit sending
the mode switching instruction has the highest priority level, the current operating mode of the multi-split air conditioning
system is switched according to the mode switching instruction. When the indoor unit sending the mode switching
instruction does not have the highest priority level, the mode switching instruction is forwarded to the indoor unit having
the highest priority level to confirm. It should be noted that, the above comparison of the priority level is to compare the
priority level of the indoor unit sending the mode switching instruction to that of the started indoor unit.

[0077] Furthermore, the control module 130 is further configured to stop operating of the indoor unit for a preset time
period and then start the indoor unit again, when a current indoor temperature corresponding to the indoor unit reaches
a target temperature.

[0078] After the operating mode of multi-split air conditioning system is determined, the indoor unit may further detect
the current indoor temperature corresponding to the indoor unit. In the embodiment, the indoor temperature may be
detected by a temperature sensor provided at a return air inlet of the indoor unit. When the indoor temperature corre-
sponding to the indoor unit reaches the target temperature, the indoor unit is controlled to stop operating for a time
period, and then the indoor unit is started again. After the indoor unit stops operating, the multi-split air conditioning
system may obtain operating conditions of remaining indoor units to re-determine the operating mode of the multi-split
air conditioning system.

[0079] Although explanatory embodiments have been shown and described, it would be appreciated that the above
embodiments are exemplary and cannot be construed to limit the present disclosure, and changes, amendments, alter-
natives and modifications can be made in the embodiments by those skilled in the art without departing from spirit,
principles and scope of the present disclosure.

Claims
1. A method for controlling a multi-split air conditioning system, comprising:
acquiring an outdoor ambient temperature when receiving a starting instruction of an indoor unit;
determining whether the outdoor ambient temperature is within a preset temperature range; and
determining an operating mode of the multi-split air conditioning system according to operating conditions of

respective started indoor units, when the outdoor ambient temperature is within the preset temperature range.

2. The method according to claim 1, wherein determining the operating mode of the multi-split air conditioning system
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according to the operating conditions of respective started indoor units when the outdoor ambient temperature is
within the preset temperature range comprises:

determining whether there is a started indoor unit, when the outdoor ambient temperature is within the preset
temperature range;

determining whether the indoor unit sending the starting instruction has a highest priority level, when there is
the started indoor unit; and

determining the operating mode of the multi-split air conditioning system according to an operating mode set
by the indoor unit sending the starting instruction when the indoor unit sending the starting instruction has the
highest priority level, and determining the operating mode of the multi-split air conditioning system according
to the operating mode of the started indoor unit when the indoor unit sending the starting instruction does not
have the highest priority level.

3. The method according to claim 2, wherein, after determining whether there is a started indoor unit when the outdoor
ambient temperature is within the preset temperature range, the method further comprises:

determining whether there are at least two indoor units sending the starting instruction, when there is no started
indoor unit; and

when there are at least two indoor units sending the starting instruction, determining the operating mode of the
multi-split air conditioning system through a priority level rule or a majority rule according to the number of indoor
units and set operating modes thereof.

4. The method according to claim 2, further comprising:

when receiving a mode switching instruction sent by the indoor unit, determining whether the indoor unit sending
the mode switching instruction has the highest priority level;

when the indoor unit sending the mode switching instruction does not have the highest priority level, forwarding
the mode switching instruction to the indoor unit having the highest priority level, and switching the operating
mode of the multi-split air conditioning system when receiving confirmation from the indoor unit having the
highest priority level; and

when the indoor unit sending the mode switching instruction has the highest priority level, switching the current
operating mode of the multi-split air conditioning system according to the mode switching instruction.

5. The method according to any one of claims 1 to 4, further comprising:
stopping operating of the indoor unit for a preset time period and then starting the indoor unit again, when a current
indoor temperature corresponding to the indoor unit reaches a target temperature.

6. The method according to claim 1, further comprising:

controlling the multi-split air conditioning system to operate in a heating mode when the outdoor ambient tem-
perature is less than a lower limit of the preset temperature range; and
controlling the multi-split air conditioning system to operate in a cooling mode when the outdoor ambient tem-
perature is greater than an upper limit of the preset temperature range.

7. A multi-split air conditioning system, comprising at least one outdoor unit and at least two indoor units, wherein the
at least two indoor units and the at least one outdoor unit form a refrigerant cycle loop and communicate with each
other, the outdoor unit comprises a controller configured to receive a control signal from the indoor unit and control
the outdoor unit according to the control signal; the controller comprises:

atemperature acquiring module, configured to acquire an outdoor ambient temperature when receiving a starting
instruction of the indoor unit;

a temperature determining module, configured to determine whether the outdoor ambient temperature is within
a preset temperature range; and

a control module, configured to determine an operating mode of the multi-split air conditioning system according
to operating conditions of respective started indoor units when the outdoor ambient temperature is within the
preset temperature range.

8. The multi-split air conditioning system according to claim 7, wherein the control module is further configured to:
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determine whether there is a started indoor unit when the outdoor ambient temperature is within the preset
temperature range;

determine whether the indoor unit sending the starting instruction has a highest priority level when there is the
started indoor unit; and

determine the operating mode of the multi-split air conditioning system according to an operating mode set by
the indoor unit sending the starting instruction when the indoor unit sending the starting instruction has the
highest priority level, and determine the operating mode of the multi-split air conditioning system according to
the operating mode of the started indoor unit when the indoor unit sending the starting instruction does not have
the highest priority level.

9. The multi-split air conditioning system according to claim 8, wherein the control module is further configured to:

determine whether there are at least two indoor units sending the starting instruction when there is no started
indoor unit; and

when there are at least two indoor units sending the starting instruction, determine the operating mode of the
multi-split air conditioning system through a priority level rule or a majority rule according to the number of indoor
units and set operating modes thereof.

10. The multi-split air conditioning system according to claim 8, wherein the control module is further configured to:

when receiving a mode switching instruction sent by the indoor unit, determine whether the indoor unit sending
the mode switching instruction has the highest priority level;

when the indoor unit sending the mode switching instruction does not have the highest priority level, forward
the mode switching instruction to the indoor unit having the highest priority level, and switch the operating mode
of the multi-split air conditioning system when receiving confirmation from the indoor unit having the highest
priority level; and

when the indoor unit sending the mode switching instruction has the highest priority level, switch the current
operating mode of the multi-split air conditioning system according to the mode switching instruction.

11. The multi-split air conditioning system according to any one of claims 7 to 10, wherein the control module is further
configured to:
stop operating of the indoor unit for a preset time period and then start the indoor unit again, when a current indoor
temperature corresponding to the indoor unit reaches a target temperature.

12. The multi-split air conditioning system according to claim 7, wherein the control module is further configured to:
control the multi-split air conditioning system to operate in a heating mode when the outdoor ambient temperature
is less than a lower limit of the preset temperature range; and

control the multi-split air conditioning system to operate in a cooling mode when the outdoor ambient temperature
is greater than a upper limit of the preset temperature range.

10
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