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(57) A multi-split system time-sharing dehumidifica-
tion method, comprising: within one control cycle during
a one-time time-sharing dehumidification process, con-
trol at least one dehumidification indoor unit among de-
humidification indoor units in a plurality of dehumidifica-
tion indoor units which have not run a dehumidification
state during the current time-sharing dehumidification
process to run the dehumidification state, the sum of the
volumes of the evaporators of said at least one indoor
dehumidification unit not exceeding the sum of the vol-
umes of the condensers of currently running indoor heat-
ing units, wherein said one-time time-sharing dehumidi-

fication process comprises at least two control cycles.

Said one-time time-sharing dehumidification process
comprises sequentially running said at least two control
cycles until each dehumidification indoor unit in said plu-
rality of dehumidification indoor units runs the dehumid-
ification state one time.
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Description

[0001] This application claims priority to and the benefit of Chinese Patent Application No. 201810233694.1, filed with
the Chinese Patent Office on March 21, 2018, titled "TIME-SHARING DEHUMIDIFICATION METHOD AND DEVICE
FOR MULTI-SPLIT SYSTEM, AND COMPUTER STORAGE MEDIUM", which is incorporated herein by reference in its
entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of air conditioners, and in particular, to a multi-split system and a
time-sharing dehumidification method therefor.

BACKGROUND

[0003] A multi-split system, commonly known as "multi-split", means that one outdoor unit is connected to two or more
indoor units via pipes. Compared with a plurality of household air conditioners, in the multi-split system, the outdoor unit
is shared, which may effectively reduce a cost on equipment, and may realize a centralized management for the indoor
units. One indoor unit may be turned on separately, or a plurality of indoor units may be simultaneously turned on, which
makes the multi-split system more flexible to be controlled. Therefore, the multi-split system becomes an important trend
among air conditioners.

SUMMARY

[0004] In afirst aspect, some embodiments of the present disclosure provide a time-sharing dehumidification method
for a multi-split system. The time-sharing dehumidification method for the multi-split system includes: in a control cycle
of a time-sharing dehumidification process, controlling at least one dehumidification indoor unit of a plurality of dehu-
midification indoor units that have not operate in a dehumidification mode in the time-sharing dehumidification process
to operate in the dehumidification mode; and setting an operation mode of each remaining dehumidification indoor unit
to be a temporary non-dehumidification mode, a total volume of an evaporator of the at least one dehumidification indoor
unit being not greater than a total volume of condensers of current heating indoor unit(s), wherein the time-sharing
dehumidification process includes at least two control cycles, and the time-sharing dehumidification process includes
sequentially performing the at least two control cycles until each dehumidification indoor unit in the plurality of dehumid-
ification indoor units operates in the dehumidification mode once.

[0005] In a second aspect, some embodiments of the present disclosure provide a multi-split system including a
memory and a processor. The memory stores computer programs capable of running on the processor, and the processor
is configured to run the computer programs to cause the multi-split system to:

[0006] in a control cycle in a time-sharing dehumidification process, control at least one dehumidification indoor unit
of dehumidification indoor units that have not operate in a dehumidification mode in a plurality of dehumidification indoor
units in the time-sharing dehumidification process to operate in the dehumidification mode; set an operation mode of
each remaining dehumidification indoor unit to be a temporary non-dehumidification mode, a total volume of evaporator
of the at least one dehumidification indoor unit being not greater than a total volume of condensers of current heating
indoor unit(s), wherein the time-sharing dehumidification process includes at least two control cycles, and the time-
sharing dehumidification process includes sequentially performing the at least two control cycles until each dehumidifi-
cation indoor unit in the plurality of dehumidification indoor units operates in the dehumidification mode once.

[0007] In athird aspect, some embodiments of the present disclosure provide a multi-split system including an outdoor
unit, heating indoor unit(s), and dehumidification indoor unit(s). The outdoor unit is provided with a first end, a second
end and a third end which are used for refrigerant flow, and each heating indoor unit includes a first heat exchanger and
a second heat exchanger, and each dehumidification indoor unit include a third heat exchanger and a fourth heat
exchanger.

[0008] The first end of the outdoor unit is connected to an end of the first heat exchanger via a first indoor electronic
expansion valve, to an end of the second heat exchanger via a second indoor electronic expansion valve, to an end of
the third heat exchanger via a third indoor electronic expansion valve, and to an end of the fourth heat exchanger via a
fourth indoor electronic expansion valve; another end of the first heat exchanger is connected to the third end of the
outdoor unit, another end of the third heat exchanger is connected to the third end of the outdoor unit; another end of
the second heat exchanger is connected to the second end of the outdoor unit, and another end of the fourth heat
exchanger is connected to the second end of the outdoor unit.

[0009] Thefirstindoor electronic expansion valve in the heating indoor unitare closed, and the second indoor electronic
expansion valve in the heating indoor unit is opened, so that a refrigerant flows into the second end of the outdoor unit
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from the second indoor heat exchanger via the second indoor electronic expansion valve.

[0010] The fourth indoor electronic expansion valve in the dehumidification indoor unit is closed.

[0011] The third indoor electronic expansion valve in the dehumidification indoor unit is configured to be opened when
the indoor unit operates in a dehumidification mode, so that the refrigerant flows into the third end of the outdoor unit
from the third indoor heat exchanger via the third indoor electronic expansion valve.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] In order to describe technical solutions in embodiments of the present disclosure or the related art more clearly,
the accompanying drawings to be used in the description of the embodiments or the related art will be introduced briefly
below. Obviously, the accompanying drawings to be described below are merely some embodiments of the present
disclosure, and a person of ordinary skill in the art can obtain other drawings according to these drawings without paying
any creative effort.

FIG. 1 is a schematic diagram showing a structure of a multi-split system, in accordance with some embodiments
of the present disclosure;

FIG. 2 is a flow diagram of a time-sharing dehumidification method for a multi-split system, in accordance with some
embodiments of the present disclosure;

FIG. 3 is a schematic diagram showing some implementations of the time-sharing dehumidification method shown
in FIG. 2;

FIG. 4 is a schematic diagram showing an operating state of the multi-split system shown in FIG. 1 in a first control
cycle in the time-sharing dehumidification process of the time-sharing dehumidification method shown in FIG. 2;
FIG. 5 is a schematic diagram showing an operating state of the multi-split system shown in FIG. 1 in a second
control cycle in the time-sharing dehumidification process of the time-sharing dehumidification method shown in
FIG. 2;

FIG. 6 is a schematic diagram showing an operating state of the multi-split system shown in FIG. 1 in a third control
cycle in the time-sharing dehumidification process of the time-sharing dehumidification method shown in FIG. 2;
FIG. 7 is a diagram showing a flow path in a system of an dehumidification indoor unit and an heating indoor unit,
in accordance with some embodiments of the present disclosure; and

FIG. 8 is a multi-split system, in accordance with some embodiments of the present disclosure.

DETAILED DESCRIPTION

[0013] The technical solutions in embodiments of the present disclosure will be described clearly and completely with
reference to the accompanying drawings in the embodiments of the present disclosure. Obviously, the described em-
bodiments are merely some but not all embodiments of the present disclosure. All other embodiments obtained by a
person of ordinary skill in the art, based on the embodiments of the present disclosure, without paying any creative effort
shall be included in the protection scope of the present disclosure.

[0014] The terms such as "first" and "second" are used for descriptive purposes only and are not to be construed as
indicating or implying the relative importance or implicitly indicating the number of indicated technical features. Thus,
features defined as "first" and "second" may explicitly or implicitly include one or more of the features. In the description
of the present disclosure, the term "a plurality of" means two or more unless otherwise specified.

[0015] In a multi-split system, an outdoor unitis usually connected to two or more indoor units. For example, the multi-
split system shown in FIG. 1 includes one outdoor unit and six indoor units. In a case where an indoor unit needs to
operate in a heating mode (for example, the heating mode of the indoor unit is turned on by a user with a remote controller,
a wire controller, or a control panel on a housing of the indoor unit), the indoor unit is referred to as a heating indoor
unit. Similarly, in a case where an indoor unit needs to operate in a dehumidification mode, the indoor unit is referred to
as a dehumidification indoor unit. In a case where the multi-split system includes at least one dehumidification indoor
unit (i.e., one or more dehumidification indoor units) and at least one heating indoor unit (i.e., one or more heating indoor
units), a refrigerant (also called refrigerant) will circulate between an evaporator of the at least one dehumidification
indoor unitand a condenser of the at least one heating indoor unit. When a total volume of evaporators of dehumidification
indoor units is matched with a total volume of condensers of heating indoor units, it is considered that the current heating
indoor units may support the dehumidification indoor units to simultaneously operate in the dehumidification mode, with
each dehumidification indoor unit having good dehumidification performance. The total volume of the evaporators of the
dehumidification indoor units may not be matched with the total volume of the condensers of the heating indoor units (a
mismatch often occurs in a case where a number of the dehumidification indoor units is greater than a number of the
heating indoor units). For example, as shown in FIG. 1, the indoor units B, D, E and F enter the dehumidification mode
while the indoor units A and C enter the heating mode, that is, there are four dehumidification indoor units and only two
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heating indoor units, and the total volume of the evaporators of the dehumidification indoor units is greater than the total
volume of the condensers of the heating indoor units. In this case, in the related art, the dehumidification indoor units
need to simultaneously operate in the dehumidification mode, which will make the dehumidification performance of the
dehumidification indoor units relatively poor, and even a problem that part of the dehumidification indoor units cannot
perform dehumidification arises.

[0016] In the multi-split system, a case where the number of the dehumidification indoor units is greater than the
number of the heating indoor units is described as follows. When there are a large number of users’ rooms, some rooms
are used as basements. In seasons such as transitional seasons or winter, when the humidity is large, the basements
are prone to get moldy, so the basements need to be dehumidified. Therefore, a part of rooms may need to be heated,
and another part of rooms may need to be dehumidified. When the volumes of the condensers of the heating indoor
units and the evaporators of the dehumidification indoor units (i.e., volumes of heat exchangers used for containing the
refrigerant) are not matched in the multi-split system, for example, in a case where the number of the dehumidification
indoor units is greater than the number of the heating indoor units due to a large dehumidification demand, it is possible
to cause the poor dehumidification performance of the dehumidification indoor units.

[0017] Some embodiments of the present disclosure provide a time-sharing dehumidification method for the multi-
split system, in which a plurality of dehumidification indoor units are controlled to operate in the dehumidification mode
at different periods. For example, in a control cycle of a time-sharing dehumidification process, the dehumidification
indoor units B and D are controlled to operate in the dehumidification mode; and in another control cycle of the time-
sharing dehumidification process, the dehumidification indoor units E and F are controlled to operate in the dehumidifi-
cation mode. In this way, it is ensured that in one control cycle of the time-sharing dehumidification process, the total
volume of evaporators of dehumidification indoor units that operate in the dehumidification mode is matched with the
total volume of the condensers of the heating indoor units that operate in the heating state (for example, the total volume
of the evaporators is less than or equal to the total volume of the condensers), which makes the dehumidification
performance of the dehumidification indoor units that operate in the dehumidification mode good.

[0018] The time-sharing dehumidification method for the multi-split system provided by some embodiments of the
present disclosure will be described in detail below. The following embodiments are described by taking an example in
which in the multi-split system shown in FIG. 1, the indoor units A and C are used as the heating indoor units, and the
indoor units B, D, E and F are used as the dehumidification indoor units.

[0019] As shown in FIG. 2, the time-sharing dehumidification method for the multi-split system provided by some
embodiments of the present disclosure includes the following steps.

[0020] In step 101, in a control cycle of the time-sharing dehumidification process, in a first collection, for dehumidifi-
cation indoor units that have not performed dehumidification in the time-sharing dehumidification process: an operation
mode of a first dehumidification indoor unit is set to be the dehumidification mode; a maximum number of second
dehumidification indoor unit(s) that the current heating indoor units in the multi-split system are further capable of sup-
porting besides the first dehumidification indoor unit is determined; and if there exist the second dehumidification indoor
unit(s), an operation mode of each second dehumidification indoor unit is set to be the dehumidification mode. Here,
the first collection is composed of current dehumidification indoor units in the multi-split system.

[0021] In some embodiments, the time-sharing dehumidification is initiated in response to a coexistence of the dehu-
midification indoor units and the heating indoor unit(s) in the indoor units. In some embodiments, the time-sharing
dehumidification is initiated in response to a situation that there are dehumidification indoor units and heating indoor
unit(s) in the indoor units, and that the total volume of the heating indoor unit(s) is less than the total volume of the
dehumidification indoor units.

[0022] It will be noted that, the current dehumidification indoor units refer to indoor units that need to perform the
dehumidification at present in the multi-split system. For example, in some embodiments of the present disclosure, the
indoor units B, D, E and F described above are the current dehumidification indoor units, and the first collection is
composed of these four dehumidification indoor units. Similarly, the indoor units A and C are the current heating indoor
units. The time-sharing dehumidification process refers to a process in which the indoor units B, D, E and F each operate
in the dehumidification mode once. The process may include one or more control cycles, and any control cycle may be
implemented according to the method provided by the embodiments. For example, a duration of the control cycle may
be a preset constant, or a time period determined according to a set rule.

[0023] That each indoor unit is a three-pipe indoor unit is taken as an example. When the indoor unit operates in the
dehumidification mode, one indoor heat exchanger of the indoor unit is used as an evaporator, and another indoor heat
exchanger does not work; and when the indoor unit operates in the heating mode, one indoor heat exchanger of the
indoor unit is used as a condenser, and another indoor heat exchanger does not work. Of course, it is also possible that
the indoor unit is an indoor unit having other number of pipes. For example, in a case where the indoor unit is a two-
pipe indoor unit, when the indoor unit operates in the heating mode, an indoor heat exchanger of the indoor unit is used
as the condenser. It will be noted that, as shown in FIG. 7, the three-pipe indoor unit according to the embodiments of
the present disclosure may include a first indoor heat exchanger 11, a second indoor heat exchanger 12, and a first
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indoor electronic expansion valve 13 and a second indoor electronic expansion valve 14 that are respectively connected
to the indoor heat exchangers.

[0024] There are a plurality of ways to select a dehumidification indoor unit as the first dehumidification indoor unit.
[0025] In some embodiments, in the control cycle of the time-sharing dehumidification process, for the multi-split
system shown in FIG. 1, any one selected from the dehumidification indoor units that have not performed the dehumid-
ification in the time-sharing dehumidification process may be used as the first dehumidification indoor unit. For example,
in a first control cycle of the time-sharing dehumidification process, if none of the indoor units B, D, E and F has performed
the dehumidification, any one of the indoor units B, D, E and F, for example, the indoor unit B, may be used as the first
dehumidification indoor unit.

[0026] In some embodiments, in the control cycle, it is also possible that in the dehumidification indoor units that have
not performed the dehumidification in the time-sharing dehumidification process, a dehumidification indoor unit is de-
termined to be the first dehumidification indoor unit according to a preset rule. For example, according to an arrangement
order of all the dehumidification indoor units, the first dehumidification indoor unit is selected from the dehumidification
indoor units that have not performed the dehumidification in the time-sharing dehumidification process.

[0027] In the time-sharing dehumidification process, the time-sharing dehumidification method provided by some
embodiments of the present disclosure may further include step 201 shown in FIG. 3. In the step 201, the dehumidification
indoor units in the first collection are numbered. The dehumidification indoor units in the first collection may be numbered
according to a rule of an arithmetic progression or other sorting rules. For example, with a common difference of 1, the
dehumidification indoor units B, D, E and F may be numbered 0, 1, 2 and 3 starting from 0, respectively, and a dehu-
midification indoor unit with a smallest number is determined as the first dehumidification indoor unit from the dehumid-
ification indoor units that have not performed the dehumidification in the current time-sharing dehumidification process.
[0028] It will be noted that, it is also possible that the dehumidification indoor units in the first collection are numbered
according to other rules. For example, according to a sequence of twenty six letters, the dehumidification indoor units
in the first collection are numbered with letters; or according to a rule of a geometric progression, the dehumidification
indoor units in the first collection are numbered, which is not limited in the embodiments of the present disclosure. Given
that an algorithm of the time-sharing dehumidification method is relatively simple when the dehumidification indoor units
in the first collection are numbered according to the rule of the arithmetic progression, in some embodiments, the
dehumidification indoor units in the first collection are numbered according to the rule of the arithmetic progression.
[0029] In some embodiments, the step 201 may be performed once in each time-sharing dehumidification process.
Or, during a process from the multi-split system being turned on to being turned off, the step 201 may be performed
once each time a distribution of the dehumidification indoor units is changed. For example, the step 201 may be performed
when the number of the dehumidification indoor units is increased or reduced, or when the number of the dehumidification
indoor units is unchanged, but the distribution of the dehumidification indoor units is changed (for example, the dehu-
midification indoor units are changed from the indoor units B, D, E and F to the indoor units B, C, E and F). In addition,
if the distribution of the dehumidification indoor units is unchanged during the process from the multi-split system being
turned on to being turned off, the indoor units B, D, E and F may perform the time-sharing dehumidification once or a
plurality of times.

[0030] On this basis, in some embodiments, in the step 101, that in the first collection, for the dehumidification indoor
units that have not performed the dehumidification in the time-sharing dehumidification process, the operation mode of
the first dehumidification indoor unit is set to be the dehumidification mode includes the following step.

[0031] In the control cycle, in the first collection, for the dehumidification indoor units that have not performed the
dehumidification in the time-sharing dehumidification process: the dehumidification indoor unit with the smallest number
is set as the first dehumidification indoor unit, for example, in combination with the above description, in the first control
cycle of the time-sharing dehumidification process, the 0-numbered indoor unit B is set as the first dehumidification
indoor unit; and the operation mode of the first dehumidification indoor unit is set to be the dehumidification mode.
[0032] Of course, it is also possible that a dehumidification indoor unit with a largest number is set as the first dehu-
midification indoor unit. Some embodiments of the present disclosure are described by taking an example in which the
dehumidification indoor unit with the smallest number is set as the first dehumidification indoor unit.

[0033] After the first dehumidification indoor unit is determined, in the step 101, in the multi-split system, there is a
further need to determine the maximum number of the second dehumidification indoor unit(s) that the current heating
indoor units A and C are further capable of supporting besides the first dehumidification indoor unit. The second dehu-
midification indoor unit(s) and the first dehumidification indoor unit are consecutively numbered. That is, the numbers
of the first dehumidification indoor unit and the second dehumidification indoor unit(s) are consecutively arranged ac-
cording to an order from small to large.

[0034] It will be noted that, that the second dehumidification indoor unit(s) and the first dehumidification indoor unit
are consecutively numbered means that the second dehumidification indoor unit(s) are consecutively numbered, and
in the control cycle, the second dehumidification indoor unit(s) and the first dehumidification indoor unit are consecutively
numbered. For example, after an m-numbered dehumidification indoor unit (for example, m is equal to 0) is determined
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to be the first dehumidification indoor unit, the second dehumidification indoor unit(s) are determined starting from an
dehumidification indoor unit subsequent to the first dehumidification indoor unit, i.e., an dehumidification indoor unit
(m+1)-numbered (for example, (m+1) is equal to 1). It is assumed that in the control cycle, the current heating indoor
units A and C are further capable of supporting the indoor unit D to operate in the dehumidification mode besides the
first dehumidification indoor unit (i.e., the indoor unit B), then an 1-numbered indoor unit (i.e., the indoor unit D) is set
as the second dehumidification indoor unit.

[0035] On this basis, as shown in FIG. 2, the time-sharing dehumidification method for the multi-split system provided
by some embodiments of the present disclosure further includes step 102: setting an operation mode of each remaining
dehumidification indoor unit in the first collection to be a temporary non-dehumidification mode, the remaining dehumid-
ification indoor unit being a dehumidification indoor unit that is not set to operate in the dehumidification mode in the
control cycle.

[0036] It will be noted that the temporary non-dehumidification mode is the opposite of the dehumidification mode.
The temporary non-dehumidification mode refers to a mode in which the current dehumidification indoor unit does not
perform the dehumidification in the current control cycle. In the control cycle, except the first dehumidification indoor unit
and each second dehumidification indoor unit whose operation modes are the dehumidification mode, other dehumidi-
fication indoor unit(s) (the remaining dehumidification indoor unit(s)) have the operation modes that are the temporary
non-dehumidification mode. The remaining dehumidification indoor unit(s) are dehumidification indoor unit(s) except the
first dehumidification indoor unit and the second dehumidification indoor unit(s) in the control cycle.

[0037] In combination with the above description, as shown in FIG. 4, it is assumed that in the first control cycle, the
numbers of the dehumidification indoor units that are set to operate in the dehumidification mode are 0 and 1 (i.e., the
dehumidification indoor units B and D), then the numbers of the remaining dehumidification indoor units in the first control
cycle are 2 and 3. That is, the dehumidification indoor units E and F are the remaining dehumidification indoor units. It
is assumed that in a second control cycle, as shown in FIG. 5, the serial number of the dehumidification indoor unit that
is set to operate in the dehumidification mode is 2 (i.e., the dehumidification indoor unit E), the remaining dehumidification
indoor units in the second control cycle include the 0-numbered dehumidification indoor unit, the 1-numbered dehumid-
ification indoor unit and the 3-numbered dehumidification indoor unit. That is, the remaining dehumidification indoor units
in the second control cycle include the dehumidification indoor units (numbered 0 and 1) that are set to operate in the
dehumidification mode in the first control cycle and the dehumidification indoor unit (numbered 3) that has not performed
the dehumidification in the time-sharing dehumidification process.

[0038] It will be noted that, in FIGS. 4, 5 and 6, a solid box with shadow indicates the dehumidification indoor unit
which operates in the dehumidification mode in the control cycle. A dashed box with shadow indicates the dehumidification
indoor unit which has operated in the dehumidification mode in a previous control cycle, and is in the temporary non-
dehumidification mode in the current control cycle in the time-sharing dehumidification process. A dashed box without
shadow indicates the dehumidification indoor unitwhichis in the temporary non-dehumidification mode in the control cycle.
[0039] On this basis, with reference to FIGS. 4, 5 and 6, the time-sharing dehumidification method for the multi-split
system provided by some embodiments of the present disclosure is briefly described by taking an example in which the
time-sharing dehumidification process of the multi-split system shown in FIG. 4 includes three control cycles. The current
dehumidification indoor units include the indoor units B, D, E and F. In the first control cycle of the time-sharing dehu-
midification process, any one of the current dehumidification indoor units, for example, the indoor unit B, may be set as
the first dehumidification indoor unit, and the operation mode of the first dehumidification indoor unit is set to be the
dehumidification mode. It is assumed that the current heating indoor units in the multi-split system are further capable
of supporting the indoor unit D besides the first dehumidification indoor unit, then the indoor unit D is set as the second
dehumidification indoor unit, and the operation mode of the indoor unit D is set to be the dehumidification mode. The
operation modes of the dehumidification indoor units that are not set to operate in the dehumidification mode in the
control cycle, that is, the operation modes of the indoor units E and F, are set to be the temporary non-dehumidification
mode. Inthis way, in the first control cycle, the operation modes of the indoor units B and D are setto be the dehumidification
mode. After the first control cycle is finished, the second control cycle of the current time-sharing dehumidification process
starts.

[0040] As shown in FIG. 5, in the second control cycle of the time-sharing dehumidification process, any one of the
dehumidification indoor units that have not performed the dehumidification in the time-sharing dehumidification process,
i.e., any one of the indoor units E and F, e.g., the indoor unit E, is set as the first dehumidification indoor unit, and the
operation mode of the first dehumidification indoor unit is set to be the dehumidification mode. It is assumed that the
current heating indoor units in the multi-split system are only capable of supporting the indoor unit E, that is, there is no
second dehumidification indoor unit in the second control cycle, then the operation modes of the dehumidification indoor
units that are not set to operate in the dehumidification mode in this control cycle, i.e., the operation modes of the indoor
units B, D and F, are set to be the temporary non-dehumidification mode. In this way, in the second control cycle, the
operation mode of the indoor unit E is set to be the dehumidification mode. After the second control cycle is finished, a
third control cycle of the current time-sharing dehumidification process starts.
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[0041] Asshownin FIG. 6, in the third control cycle of the time-sharing dehumidification process, the dehumidification
indoor unit that has not performed the dehumidification in the time-sharing dehumidification process, i.e., the indoor unit
F, is set as the first dehumidification indoor unit, and the operation mode of the first dehumidification indoor unit is set
to be the dehumidification mode. Since the indoor unit F is a last dehumidification indoor unit that has not performed the
dehumidification in the time-sharing dehumidification process, there is no second dehumidification indoor unit in the
control cycle. The operation modes of the dehumidification indoor units that are not set to operate in the dehumidification
mode in this control cycle, i.e., the operation modes of the indoor units B, D and E, are set to be the temporary non-
dehumidification mode. In this way, in the third control cycle, only the operation mode of the indoor unit F is set to be
the dehumidification mode. After this control cycle is finished, the time-sharing dehumidification process may be finished,
or the control cycles may be cyclically performed, which is not limited in the embodiments.

[0042] In this way, according to the time-sharing dehumidification method provided by some embodiments of the
present disclosure, in the time-sharing dehumidification process, it may be ensured that all the current dehumidification
indoor units operate in the dehumidification mode once, and it is possible to make the dehumidification performance of
each dehumidification indoor unit that operates in the dehumidification mode good in each control cycle of the time-
sharing dehumidification process. Therefore, in a case where the total volume of the current heating indoor unit(s) is not
matched with the total volume of the current dehumidification indoor units, it is possible to avoid a problem that the
dehumidification performance of the dehumidification indoor units is poor or even part of the dehumidification indoor
units cannot perform the dehumidification, caused by a factthat all the current dehumidification indoor units simultaneously
operate in the dehumidification mode.

[0043] On this basis, in some embodiments, on the basis of the solution that the dehumidification indoor units in the
first collection are numbered according to the rule of the arithmetic progression, a control cycle in the time-sharing
dehumidification method is described in detail in combination with FIG. 3, and in the control cycle, the method includes
the following steps after the step 201.

[0044] In step 202, in the control cycle, the m-numbered dehumidification indoor unit is set as the first dehumidification
indoor unit.

[0045] It will be noted that, this step is described by taking an example in which in the step 201, the current dehumid-
ification indoor units in the multi-split system shown in FIG. 4 are numbered 0, 1, 2 and 3.

[0046] In combination with the above examples, in the first control cycle of the time-sharing dehumidification process,
the first dehumidification indoor unit is the 0-numbered dehumidification indoor unit (i.e., the indoor unit B, where m is
equal to 0). In a subsequent control cycle (not the first control cycle), the dehumidification indoor unit corresponding to
the smallest serial number among the serial numbers of dehumidification indoor units that have not performed the
dehumidification in the time-sharing dehumidification process is set as the first dehumidification indoor unit.

[0047] Instep 203, the operation mode of the m-numbered dehumidification indoor unitis set to be the dehumidification
mode. That is, the operation mode of the first dehumidification indoor unit is set to be the dehumidification mode.
[0048] For example, a status identifier bit (i.e., an identifier bit for indicating the operation mode) of the m-numbered
dehumidification indoor unit may be set to be a first identifier (e.g., 0), which is used to represent the dehumidification
mode and control the m-numbered dehumidification indoor unit to operate in the dehumidification mode.

[0049] It will be noted that this step is performed after the step 202. For example, this step may be simultaneously
performed with step 212.

[0050] In step 204, the operation modes of dehumidification indoor units with serial numbers less than or equal to (m
- 1) (which may be expressed as <m - 1, or 0 to (m - 1)) are set to be the temporary non-dehumidification mode.
[0051] For example, status identifier bits of the 0-numbered dehumidification indoor unit to (m-1)-numbered dehumid-
ification indoor unit may be set to be a second identifier (e.g., 1), which is used to represent the temporary non-dehu-
midification mode. In this case, the operation modes of these dehumidification indoor units are the temporary non-
dehumidification mode.

[0052] It will be noted that in the first control cycle of the time-sharing dehumidification process, m is equal to 0, so
there is no dehumidification indoor unit with the serial number less than or equal to (m - 1). In a non-first control cycle,
in combination with the above examples, in the second control cycle, m is equal to 2, and then the operation modes of
the dehumidification indoor units numbered 0 and 1, i.e., the operation modes of all the dehumidification indoor units
that have operated in the dehumidification mode in the first control cycle, are set to be the temporary non-dehumidification
mode. This step is performed after the step 202. For example, this step may be simultaneously performed with step 213.
[0053] In step 205, j is made equal to m (i.e., j = m).

[0054] Instep 206, itis determined whether j is less than a difference between N_total and 1 (i.e., (N_total - 1)). N_total
is used to represent a number of the current dehumidification indoor units, i.e., a number of the dehumidification indoor
units in the first collection. The step 206 is to determine whether the accumulated dehumidification indoor units include
the last dehumidification indoor unit that has not performed the dehumidification in the time-sharing dehumidification
process.

[0055] In combination with the above examples, N_total is equal to 4. In the third control cycle of the time-sharing
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dehumidification process, m is equal to 3. That is, the serial number of the first dehumidification indoor unit is 3. When
the step 206 is performed, j is determined to be equal to (N_total - 1). That is, the dehumidification indoor unit numbered
3 is the last dehumidification indoor unit that has not performed the dehumidification in the current time-sharing dehu-
midification process. Therefore, there is no need to perform the step related to determining the second dehumidification
indoor unit(s). In this control cycle, only the dehumidification indoor unit numbered 3 operates in the dehumidification
mode.

[0056] Ifjis less than (N_total - 1), step 207 is performed. If j is equal to (N_total - 1), step 214 is performed.

[0057] In step 207, jisequaltoasumofjand 1 (i.e.,j=j+1).

[0058] It will be noted that, the step 207 is to determine a next dehumidification indoor unit other than the first dehu-
midification indoor unit. When the dehumidification indoor units are numbered according to the rule of the arithmetic
progression, that j is equal to a sum of jand x (i.e., j = j + x) is performed in the step 207. Here, x represents the common
difference of the arithmetic progression. In the step 206 of some embodiments of the present disclosure, an example in
which the common difference is 1 is taken for illustration. When the dehumidification indoor units are numbered according
to otherrules, the next dehumidification indoor unit other than the first dehumidification indoor unitis determined according
to an actual numbering rule, and details will not be repeated in the embodiments of the present disclosure.

[0059] In step 208, a volume of an evaporator of the first dehumidification indoor unit and volumes of evaporators of
the dehumidification indoor unit(s) in the first collection that have not performed the dehumidification in the current time-
sharing dehumidification process are accumulated in a way of accumulating one for each time, and it is determined

> DH_HP > [ > Heat_HP | / Koy cup -

whether the accumulation result meets:

j

[0060] Here, Z m DH—H represents a sum of the volume of the first dehumidification indoor unit and the volumes
of the accumulated dehumidification indoor unit(s) in the first collection that have not performed the dehumidification in
the current time-sharing dehumidification process; >Heat_HP represents a total volume of the current heating indoor
unit(s) in the multi-split system; and Kpy cap represents a control coefficient. The control coefficient Kpy cpp is a ratio
of the total volume of the heating indoor unit(s) to a total volume of dehumidification indoor units that can be supported.
The control coefficient Kpy cap May be set according to actual needs. In some embodiments, the control coefficient
KpH cap is within a range from 1.3 to 3.0. In some embodiments, the control coefficient Ky cap is 1.5.

[0061] With reference to FIG. 3 and in combination with the above examples, It is assumed that in the first control
cycle of the time-sharing dehumidification process, volumes of the dehumidification indoor units numbered 0 and 1 are

j
accumulated. If the accumulation result does not meet the condition Z m DH_HP > [Z Heat_H P] I Ko car -
then step 209 is performed. Since the dehumidification indoor unit numbered 1 is not the last dehumidification indoor
unit that has not performed the dehumidification in the time-sharing dehumidification process, the steps 207 and 208
are performed: a volume of the dehumidification indoor unit numbered 2 is further added up. If the accumulation result

i
DH_HP = Heat HP | /K :
meets Zm - [Z - J DH_CAP step 210, i.e., n being equal to j and equal to 2 (i.e.,n =j =

2), is performed. In this case, besides the dehumidification indoor unit numbered 0, the number of the second dehumid-
ification indoor unit that the current heating indoor units are further capable of supporting is 1.
[0062] It will be noted that in the step 208, it is also possible to determine whether the accumulation result meets

i
DH HP > Heat HP |/ K :
Zm - [Z - :| PH_CAP " |n combination with the above examples, in the first control cycle,
when the volumes of the dehumidification indoor units numbered 0, 1 and 2 are accumulated, if the accumulation result

j
DH_HP = [ >'Heat HP |/ Ky, cap
meets the condition Zm - [Z - :| DH.CAP” then the step 209 is performed. Since the dehumid-

ification indoor unit numbered 2 is not the last dehumidification indoor unit that has not performed the dehumidification
in the time-sharing dehumidification process, the steps 207 and 208 are performed: a volume of the dehumidification
indoor unit numbered 3 is further added up. If the accumulation result meets

i
DH HP > Heat HP |/ K ,
Z"‘ - [Z - J DH_CAP then the step 210, i.e., n being equal to j, and equal to 3 (i.e., n=j =

3), is performed. In combination with the above description, the dehumidification indoor units numbered 1 and 2 should
theoretically be set as the second dehumidification indoor units. That is, in this control cycle, the dehumidification indoor
units numbered 0, 1 and 2 are simultaneously set to operate in the dehumidification mode. In this case, the dehumidi-
fication indoor units, with a critical number that the current heating indoor units are capable of supporting, operate in the
dehumidification mode, and the dehumidification performance of the dehumidification indoor units may be poor. There-
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i
DH HP=| » Heat HP |/ K ,
fore, in some embodiments, when the accumulation result meets Zm - [Z - :| DHCAP' 5 last
accumulated dehumidification indoor unit is not set as the second dehumidification indoor unit. That is, in the step 208,

i
DH HP > Heat HP |/ K :
it is determined whether the accumulation result meets Z m - [Z - :| DH_CAP

[0063] In the step 209, it is determined whether j is equal to (N_total - 1).

i
DH_HP > Heat HP |/ K ,
[0064] When the accumulation result does not meet Zm - [Z - :| DH_CAP " it is deter-

mined whether the last dehumidification indoor unit that has not performed the dehumidification in the time-sharing
dehumidification process is accumulated. If the last dehumidification indoor unit that has not performed the dehumidifi-
cation in the time-sharing dehumidification process is accumulated, the step 210 is performed. Thatis, the accumulation
is stopped, and the accumulated dehumidification indoor unit(s) other than the first dehumidification indoor unit are set
as the second dehumidification indoor unit(s). If the last dehumidification indoor unit that has not performed the dehu-
midification in the time-sharing dehumidification process is not accumulated, the step 207 is performed.

[0065] In the step 210, n is made equal to j (i.e., n = ).

[0066] In step 211, it is determined whether m and n meet a condition that a sum of m and 1 is less than or equal to
a difference between nand 1 (i.e., (m+ 1) < (n- 1)).

[0067] If m and n do not meet the condition (m + 1) < (n - 1), then the step 213 is performed. If m and n meet the
condition (m + 1) < (n - 1), then the serial numbers of the second dehumidification indoor unit(s) are within a range from
(m+1)to (n-1), and the step 212 is performed.

[0068] In combination with the above examples, in the first control cycle of the time-sharing dehumidification process,
m is equal to 0, and j is equal to 2 (i.e., m = 0, and j = 2). Then, in the step 210, nis equal to |, j is equal to 2 (i.e., n =
= 2), and m and n meet the condition (m + 1) < (n - 1). As a result, in this control cycle, the current heating indoor unit(s)
are capable of supporting the dehumidification indoor units numbered 0 and 1 to operate in the dehumidification mode.
In this case, the serial number of the second dehumidification indoor unit is 1.

[0069] In the second control cycle of the time-sharing dehumidification process, m is equal to 2, and j is equal to 3
(i,e., m=2,andj = 3). Then, in the step 210, nis equal to j, j is equal to 3 (i.e.,, n =j = 3), and m and n do not meet the
condition (m + 1) <(n-1). As aresult, in this control cycle, the current heating indoor unit(s) are only capable of supporting
the dehumidification indoor unit numbered 2 to operate in the dehumidification mode. In this case, there is no second
dehumidification indoor unit.

[0070] In step 212, the operation modes of the dehumidification indoor unit(s) numbered from (m + 1) to (n - 1) are
set to be the dehumidification m de.

[0071] In combination with the above examples, the dehumidification indoor unit(s) numbered from (m + 1) to (n - 1)
are determined to be the second dehumidification indoor unit(s), and the operation modes of the second dehumidification
indoor unit(s) are set to be the dehumidification mode.

[0072] In this way, according to the time-sharing dehumidification method provided by some embodiments of the
present disclosure, it is possible to determine a maximum number of dehumidification indoor unit(s) that the current
heating indoor unit(s) are capable of supporting in the control cycle, and the operation modes of the dehumidification
indoor unit(s) are set to be the dehumidification mode. In this case, it may be ensured that the dehumidification perform-
ance of each dehumidification indoor unit that operates in the dehumidification mode is good in the control cycle.
[0073] In step 214, a current operation mode is maintained.

[0074] It will be noted that, in a case where the current heating indoor unit(s) and the current dehumidification indoor
units are not adjusted, and the control cycle is not finished, the operation mode of each indoor unit of the multi-split
system is maintained the current operation mode. When the operation mode of each indoor unit is maintained the current
operation mode, no additional operation is needed.

[0075] On this basis, if the control cycle is not a last control cycle in the current time-sharing dehumidification process,
then after the control cycle is finished, a next control cycle in the time-sharing dehumidification process is started.
[0076] In some embodiments, the process may be implemented through step 215 shown in FIG. 3. For example, it is
determined whether the control cycle TDH is finished. If the control cycle is not the last control cycle in the current time-
sharing dehumidification process, after the end of the control cycle TDH is finished, the next control cycle in the current
time-sharing dehumidification process is started. That is, each step shown in FIG. 3 is performed again.

[0077] It will be noted that, after the end of the control cycle, if all the dehumidification indoor units in the first collection
in the time-sharing dehumidification process have operated in the dehumidification mode, then the control cycle is
regarded as the last control cycle in the time-sharing dehumidification process.

[0078] Insummary,the time-sharing dehumidification method provided by some embodiments of the presentdisclosure
is based on the numbering of dehumidification indoor units in the first collection in the way of arithmetic progression. In
the time-sharing dehumidification process, the method may ensure that all the current dehumidification indoor units may
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operate in the dehumidification mode once, and may make the dehumidification performance of each dehumidification
indoor unit that operates in the dehumidification mode good in each control cycle of the time-sharing dehumidification
process. Therefore, in a case where the volumes of the current heating indoor unit(s) are not matched with the volumes
of the current dehumidification indoor units, the problem that the dehumidification performance of the dehumidification
indoor units is poor or even part of the dehumidification indoor units cannot perform the dehumidification, which is caused
by the fact that all the current dehumidification indoor units simultaneously operate in the dehumidification mode, is
avoided.

[0079] On this basis, if the control cycle is the last control cycle of the time-sharing dehumidification process, the time-
sharing dehumidification process comes to an end after the current control cycle is finished. However, in actual use, a
plurality of time-sharing dehumidification processes usually need to be cyclically performed to make each current de-
humidification indoor unit cyclically operates in the dehumidification mode. Therefore, in some embodiments, if the
control cycle is the last control cycle in the time-sharing dehumidification process, after the control cycle is finished, a
first control cycle of a next time-sharing dehumidification process is started.

[0080] It will be noted that after the time-sharing dehumidification process is finished, the serial number m is reset to
be 0, so that in the first control cycle of the next time-sharing dehumidification process, the dehumidification indoor units
sequentially operate in the dehumidification mode starting from the dehumidification indoor unit numbered 0.

[0081] In addition, in the time-sharing dehumidification process, the dehumidification indoor units in the first collection
and/or the current heating indoor unit(s) of the multi-split system are adjusted (that is, the number of the operating rooms
is changed), for example, the number of the current dehumidification indoor units or the current heating indoor units is
changed, or the specific indoor units used as the dehumidification indoor units or the heating indoor unit(s) in the multi-
split system are changed. In some embodiments, if in the multi-split system shown in FIG. 4, the indoor units A, B and
D are changed to be used as the current dehumidification indoor units, and the indoor units E and F are used as the
current heating indoor units, the maximum number of dehumidification indoor units that the current heating indoor units
E and F are capable of supporting will also changes. In this case, if the time-sharing dehumidification process is still
performed, it is impossible to make each current dehumidification indoor unit operate in the dehumidification mode once.
[0082] On this basis, in some embodiments, the time-sharing dehumidification method provided by the embodiments
of the present disclosure further includes the following step. If in the current time-sharing dehumidification process, the
dehumidification indoor units in the first collection are adjusted, or the current heating indoor units are adjusted, or the
dehumidification indoor units in the first collection and the current heating indoor units are all adjusted, the next time-
sharing dehumidification process will be started. In this case, in each control cycle of the new time-sharing dehumidification
process, the first dehumidification indoor unit and the second dehumidification indoor unit(s) are redetermined according
to the time-sharing dehumidification method described above, so that the dehumidification performance of the dehu-
midification indoor units that operate in the dehumidification mode in the control cycle is made good.

[0083] In some embodiments, in the step 101, the method for determining the maximum number of the second dehu-
midification indoor unit(s) that the current heating indoor unit(s) in the multi-split system are further capable of supporting
besides the first dehumidification indoor unit includes the following step.

[0084] If the first dehumidification indoor unit is not the last dehumidification indoor unit that has not performed the
dehumidification in the time-sharing dehumidification process, the volume of the first dehumidification indoor unit and
the volumes of the dehumidification indoor units in the first collection that have not performed the dehumidification in
the current time-sharing dehumidification process are accumulated one by one, until the maximum number of the second
dehumidification indoor unit(s) that the current heating indoor units are further capable of supporting is determined when
the accumulation result is less than or equal to a reference threshold.

[0085] Or, if the accumulation result is still less than the reference threshold when the last dehumidification indoor unit
that has not performed the dehumidification in the current time-sharing dehumidification process is accumulated, then
the accumulated dehumidification indoor unit(s) other than the first dehumidification indoor unit are set as the second
dehumidification indoor unit(s). The reference threshold is a ratio of a total volume of the current heating indoor unit(s)
in the multi-split system to the control coefficient Kpyy cap-

[0086] It will be noted that this process may be achieved through the steps 206 to 209 shown in FIG. 3. The reference

eat_HP [/Kp, e
threshold is the above Zm Z - DH_CAP i.e., the ratio of the total volume of the current heating indoor
unit(s) in the multi-split system to the control coefficient Ky cap- Since the specific processes of the steps 206 to 209

have been described in detail in the foregoing embodiments, details will not be repeated here again. In the time-sharing
dehumidification method shown in FIG. 3, the first dehumidification indoor unit and the second dehumidification indoor
unit(s) are determined through being numbered. Of course, it is also possible that the first dehumidification indoor unit
and the second dehumidification indoor unit(s) be determined without the above numbering method. In some embodi-
ments, after the first dehumidification indoor unit is determined, the volume of the first dehumidification indoor unit and
the volumes of the dehumidification indoor units in the first collection that have not performed the dehumidification in
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the current time-sharing dehumidification process may be accumulated one by one through pointers, so as to determine
the second dehumidification indoor unit(s). On the basis of a general idea of the time-sharing dehumidification method
provided by the embodiments of the present disclosure, a person skilled in the art may also use other manners to adjust
the specific solution for determining the second dehumidification indoor unit(s), which is not limited in the embodiments
of the present disclosure.

[0087] Inaddition, it will be understood by a person of ordinary skill in the art that, all or part of the steps forimplementing
the above method may be completed through hardware associated with program instructions. The foregoing programs
may be stored in a computer readable storage medium, and when executed by a processor, the computer programs
implement the time-sharing dehumidification method of the multi-split system described above. When the programs are
executed, the steps including the embodiments of the above method are performed. The above storage medium includes
a read only memory image (ROM), a random access memory (RAM), a magnetic disk, an optical disk or other media
that is able to store program codes.

[0088] On this basis, the dehumidification indoor unit includes a first indoor electronic expansion valve that is not
located on a dehumidification loop and a first indoor electronic expansion valve that is located on the dehumidification
loop. Taking the multi-split system shown in FIG. 7 as an example, the multi-split system includes an outdoor unit 01,
an indoor unit 02 and an indoor unit 03. The indoor unit 02 is the heating indoor unit, and the indoor unit 03 is the
dehumidification indoor unit. A first indoor heat exchanger 11 and a first indoor electronic expansion valve 13 of the
indoor unit 03 are not located on the dehumidification loop, and a second indoor heat exchanger 12 and a second indoor
electronic expansion valve 14 of the indoor unit 03 are located on the dehumidification loop. The multi-split system shown
in FIG. 7 is illustrated by it including one dehumidification indoor unit and one heating indoor unit. In a case where the
multi-split system includes a plurality of heating indoor units 02 and a plurality of dehumidification indoor units 03, the
structure of each indoor unit may be the same as the structure of the above heating indoor unit 02 or the above dehu-
midification indoor unit 03.

[0089] On this basis, that the operation mode of the dehumidification indoor unit 03 is set to be the dehumidification
mode includes the following steps.

[0090] The firstindoor electronic expansion valve 13 of the dehumidification indoor unit 03 is in a closed state to make
the first indoor heat exchanger 11 not work.

[0091] An initial value EVR(0) of an opening degree of the second indoor electronic expansion valve 14 of the dehu-
midification indoor unit 03 is a preset value, and in an n-th control cycle of the time-sharing dehumidification process,
the opening degree EVR(n) of the second indoor electronic expansion valve 14 of the dehumidification indoor unit 02
meets a condition: EVR(n) = EVR(n - 1) + 5 X (SH - SHo) . Here, SH is used to represent a difference between a
temperature of an air pipe 16 and a temperature of a liquid pipe 15 of the dehumidification indoor unit, and SHo is used
to represent a target degree of evaporation superheat. In this way, the second indoor heat exchanger 12 of the dehu-
midification indoor unit 03 may be used as an evaporator for dehumidification.

[0092] It will be noted that the initial value EVR(0) may be set according to actual needs. In some embodiments, the
initial value EVR(0) is within a range from 100 puls to 150 puls. The target degree of evaporation superheat SHo may
be a preset value, or may be determined according to a relative humidity of return air of the dehumidification indoor unit
02, a humidity set by a user, the temperature of the liquid pipe of the dehumidification indoor unit and a temperature of
the return air of the dehumidification indoor unit.

[0093] On this basis, in some embodiments, the target degree of evaporation superheat SHo may be determined
according to Table 1.

Table 1
AH SHo
AH < -10% (Ti-Tip) +4

-10% <AH<0 | (Ti-Tip)
0<AH<10% | 3x(Ti-Tip)+4
10% <AH<20% | (Ti-Tlp)/2
20% < AH 3

[0094] Here, AH is a difference between Hs and Hi (i.e., AH = Hs-Hi), Hi is used to represent the relative humidity of
the return air of the dehumidification indoor unit, Hs is used to represent the humidity set by the user, Ti is used to
represent the temperature of the return air of the dehumidification indoor unit, and Tlp is used to represent the temperature
of the liquid pipe 15 of the dehumidification indoor unit 02. The relative humidity of the return air refers to a relative
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humidity at a position of the dehumidification indoor unit where the air returns.

[0095] On this basis, the embodiments of the present disclosure provide a method for controlling opening degrees of
the first indoor electronic expansion valve 13 that is not located on the dehumidification loop and the second indoor
electronic expansion valve 14 that is located on the dehumidification loop in the dehumidification indoor unit in each
control cycle in the time-sharing dehumidification process, so as to ensure that the dehumidification performance of the
dehumidification indoor units in each control cycle is good.

[0096] On this basis, that the operation mode of the dehumidification indoor unit 03 is set to be the temporary non-
dehumidification mode includes: the firstindoor electronic expansion valve 13 and the second indoor electronic expansion
valve 14 of the dehumidification indoor unit 03 being in a fully closed state.

[0097] Inaddition, in the above time-sharing dehumidification process, the operation mode of the heating indoor unit(s)
is the heating mode. In some embodiments, as shown in FIG. 7, a second indoor electronic expansion valve 14’ of the
heating indoor unit is in a fully closed state, so that a second indoor heat exchanger 12’ does not work; and a first indoor
electronic expansion valve 13’ is in a fully open state, so that a first indoor heat exchanger 11’ is used as the condenser
for heating.

[0098] According to the time-sharing dehumidification method provided by some embodiments of the present disclo-
sure, in the control cycle in the time-sharing dehumidification process, the first dehumidification indoor unit and the
maximum number of the second dehumidification indoor unit(s) that the current heating indoor unit(s) are further capable
of supporting are determined, and the operation mode of the first dehumidification indoor unit is set to be the dehumid-
ification mode. If there exist the second dehumidification indoor unit(s), the operation modes of the second dehumidifi-
cation indoor unit(s) are set to be the dehumidification mode, and the dehumidification indoor units that are not set to
operate in the dehumidification mode in the current control cycle are set to be in the temporary non-dehumidification
mode. If the current control cycle is not the last control cycle in the current time-sharing dehumidification process, the
next control cycle in the current time-sharing dehumidification process is started after the current control cycle is finished.
In this way, in the time-sharing dehumidification process, it may be ensured that all the current dehumidification indoor
units may operate in the dehumidification mode once, and it may also be ensured that the current heating indoor unit(s)
are capable of supporting the first dehumidification indoor unit and the second dehumidification indoor unit(s) in each
control cycle to operate in the dehumidification mode. As a result, the dehumidification performance of each dehumid-
ification indoor unit that operates in the dehumidification mode in each control cycle is good. Accordingly, in the case
where the total volume of the current heating indoor unit(s) is not matched with the total volume of the current dehumid-
ification indoor units, the problem that the dehumidification performance of the dehumidification indoor units is poor or
even part of the dehumidification indoor units cannot perform the dehumidification, caused by the fact that all the current
dehumidification indoor units simultaneously operate in the dehumidification mode, is avoided.

[0099] Some embodiments of the present disclosure further provide a multi-split system including a memory and a
processor. The memory stores computer programs capable of running on the processor, and the processor is configured
to execute the computer programs to make the multi-split system implement the following steps. In the control cycle in
the time-sharing dehumidification process, at least one of a plurality of dehumidification indoor units operates in the
dehumidification mode, so that the sum of the volume of the evaporator of the at least one dehumidification indoor unit
is matched with the sum of the volume(s) of the condenser(s) of the current heating indoor unit(s). In the next control
cycle in the time-sharing dehumidification process, the at least one dehumidification indoor unit stops operating in the
dehumidification mode, and another at least one dehumidification indoor unit operates in the dehumidification mode;
and a total volume of the evaporator of the another at least one dehumidification indoor unit is matched with the total
volume of the condenser(s) of the current heating indoor unit(s). The steps are cyclically performed in this way, so that
in the time-sharing dehumidification process, each of the plurality of dehumidification indoor units operates in the dehu-
midification mode once.

[0100] The processor of the multi-split system may achieve a plurality of logical functions, and the processor may be
divided into different functional modules according to the logical functions realized by the processor. As shown in FIG.
8, after the processor is divided into different functional modules, the processor includes a control module 10 and a
determination module 20. The control module 10 is configured to set the operation mode of the first dehumidification
indoor unit to be the dehumidification mode in the control cycle of the time-sharing dehumidification process for the
dehumidification indoor unit(s) in the first collection that have not performed the dehumidification in the time-sharing
dehumidification process. The first collection is composed of the current dehumidification indoor units in the multi-split
system. The determination module is used to determine the maximum number of the second dehumidification indoor
unit(s) that the current heating indoor unit(s) in the multi-split system are further capable of supporting besides the first
dehumidification indoor unit.

[0101] On this basis, the control module 10 is further configured to set the operation mode of each second dehumid-
ification indoor unit to be the dehumidification mode when there exist the second dehumidification unit(s). The control
module 10 is further configured to set the operation modes of the remaining dehumidification indoor units in the first
collection to be the temporary non-dehumidification mode. The remaining dehumidification indoor units are the dehu-
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midification indoor units that are not set to operate in the dehumidification mode in the control cycle.

[0102] On this basis, if the current control cycle is not the last control cycle in the current time-sharing dehumidification
process, the control module 10 is further configured to control the next control cycle in the current time-sharing dehu-
midification process to be started after the current control cycle is finished.

[0103] On this basis, if the dehumidification indoor units in the first collection and/or the current heating indoor unit(s)
are adjusted in the time-sharing dehumidification process, the control module 10 is further configured to control the next
time-sharing dehumidification process to be started.

[0104] On this basis, the determination module 20 includes an accumulation module and a comparison module. The
accumulation module is configured to accumulate the volume of the first dehumidification indoor unit and the volume(s)
of the dehumidification indoor unit(s) in the first collection that have not performed the dehumidification in the time-
sharing dehumidification process one by one. The comparison module is configured to compare the accumulation result
with the reference threshold, until the determination module 20 determines the maximum number of the second dehu-
midification indoor unit(s) that the current heating indoor units may further capable of supporting when accumulation
resultis less than or equal to the reference threshold. Or, if the accumulation result is still less than the reference threshold
when the last dehumidification indoor unit that has not performed the dehumidification in the time-sharing dehumidification
process is accumulated by the accumulation module, then the accumulated dehumidification indoor unit(s) other than
the first dehumidification indoor unit is used as the second dehumidification indoor unit(s). The reference threshold is
the ratio of the total volume of the current heating indoor units in the multi-split system to the control coefficient.

[0105] On this basis, the multi-split system provided by some embodiments of the present disclosure further includes
a numbering module 30 which is configured to number the dehumidification indoor units in the first collection according
to the rule of the arithmetic progression.

[0106] Inthis case, in some embodiments, in the control cycle, for the dehumidification indoor units in the first collection
that have not performed the dehumidification in the time-sharing dehumidification process, the control module 10 may
be configured to take the dehumidification indoor unit with the smallest serial number or the largest serial number as
the first dehumidification indoor unit, and set the operation mode of the first dehumidification indoor unit to be the
dehumidification mode. The determination module 20 is configured to determine the maximum number of the second
dehumidification indoor unit(s) that the current heating indoor unit(s) in the multi-split system are further capable of
supporting besides the first dehumidification indoor unit. The second dehumidification indoor unit(s) and the first dehu-
midification indoor unit are consecutively numbered.

[0107] On this basis, the dehumidification indoor unit includes the first indoor electronic expansion valve that is not
located on the dehumidification loop, and the second indoor electronic expansion valve that is located on the dehumid-
ification loop. The multi-split system further includes an opening degree control module.

[0108] In this case, that the control module 10 set the operation mode of the dehumidification indoor unit to be the
dehumidification mode includes the following step. The control module 10 is configured to control the firstindoor electronic
expansion valve of the dehumidification indoor unit to be in the closed state. The initial value EVR(0) of the opening
degree of the second indoor electronic expansion valve is the preset value. In the n-th control cycle in the time-sharing
dehumidification process, the opening degree control module is configured to control the opening degree of the second
indoor electronic expansion valve of the dehumidification indoor unit, so that the opening degree of the second indoor
electronic expansion valve meets the condition: EVR(n) = EVR(n - 1) + 5 X (SH - SHo) . Here, SH is used to represent
the difference value between the temperature of the air pipe and the temperature of the liquid pipe of the dehumidification
indoor unit, and SHo is used to represent the target degree of evaporation superheat. In some embodiments, the target
degree of evaporation superheat SHo may be determined according to the Table 1 described above, and details will not
be repeated again in the embodiments of the present disclosure.

[0109] It will be noted that each module in the embodiments may be a processor provided independently, or may be
integrated in a certain processor of the multi-split system, or may be stored in the memory of the multi-split system in a
form of program code and called by a certain processor of the multi-split system to perform the function of each unit
described above. The processor described herein may be a central processing unit (CPU), a graphics processing unit
(GPU), or an application specific integrated circuit (ASIC), or one or more integrated circuits configured to implement
the embodiments of the present disclosure.

[0110] In some embodiments, the multi-split system may include a control board in the multi-split system. The control
board may include an indoor unit control board and a general control board communicatively connected to the indoor
unit control board. The indoor unit control board may be disposed in each indoor unit, and the general control board
may be disposed in the outdoor unit of the multi-split system. In some embodiments, with reference to the above method,
the general control board may determine the first dehumidification indoor unit and the second dehumidification indoor
unit(s) that may be set to operate in the dehumidification mode in a control cycle in the time-sharing dehumidification
process, and notify the indoor unit control boards to control the first dehumidification indoor unit and the second dehu-
midification indoor unit(s) to operate in the dehumidification mode, and to control the operation modes of the remaining
dehumidification indoor unit(s) to be the temporary non-dehumidification mode.
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[0111] On this basis, some embodiments of the present disclosure provide a multi-split system to which the time-
sharing dehumidification method of the multi-split system described above is applied, and the multi-split system has
same beneficial effects as the time-sharing dehumidification method for the multi-split system.

[0112] Someembodiments of the present disclosure provide a computer storage medium storing computer instructions
that, when executed by a time-sharing dehumidification device of the multi-split system, cause the time-sharing dehu-
midification device to perform the time-sharing dehumidification method for the multi-split system. The computer storage
medium has the same beneficial effects as the time-sharing dehumidification method for the multi-split system provided
by the foregoing embodiments. Since the beneficial effects of the time-sharing dehumidification method for the multi-
split system have been described in detail in the foregoing embodiments, detains will not be repeated again herein.
[0113] It will be noted that the computer storage medium may include the ROM, the RAM, the magnetic disk, the
optical disk or other media that is capable of storing program codes.

[0114] The foregoing descriptions are merely some implementations of the present disclosure, but the protection scope
of the present disclosure is not limited thereto. Changes or replacements that any person skilled in the art can easily
think of within the technical scope of the present disclosure shall be included in the protection scope of the present
disclosure. Therefore, the protection scope of the present disclosure shall be subject to the protection scope of the claims.

Claims

1. A time-sharing dehumidification method for a multi-split system, comprising:
in a control cycle of a time-sharing dehumidification process, controlling at least one dehumidification indoor unit of
a plurality of dehumidification indoor units that have not operate in a dehumidification mode in the time-sharing
dehumidification process to operate in the dehumidification mode; and setting an operation mode of each remaining
dehumidification indoor unit to be a temporary non-dehumidification mode, a total volume of an evaporator of the
at least one dehumidification indoor unit being not greater than a total volume of condensers of current heating
indoor unit(s), wherein the time-sharing dehumidification process includes at least two control cycles, and the time-
sharing dehumidification process includes sequentially performing the at least two control cycles until each dehu-
midification indoor unit in the plurality of dehumidification indoor units operates in the dehumidification mode once.

2. The time-sharing dehumidification method according to claim 1, wherein in the control cycle of the time-sharing
dehumidification process, controlling a first dehumidification indoor unit of the plurality of dehumidification indoor
units to operate in the dehumidification mode includes:

in the control cycle of the time-sharing dehumidification process, for dehumidification indoor units in a first
collection that have not performed dehumidification in the time-sharing dehumidification process: setting an
operation mode of the first dehumidification indoor unit to be the dehumidification mode; determining a maximum
number of second dehumidification indoor unit(s) that the current heating indoor unit(s) in the multi-split system
are further capable of supporting besides the first dehumidification indoor unit; and if there exist the second
dehumidification indoor unit(s), setting operation modes of the second dehumidification indoor unit(s) to be the
dehumidification mode, wherein the first collection is composed of current dehumidification indoor units in the
multi-split system; and

setting the operation mode of each remaining dehumidification indoor unitin the first collection to be the temporary
non-dehumidification mode, each remaining dehumidification indoor unit being a dehumidification indoor unit
that is not set to operate in the dehumidification mode in the control cycle.

3. The time-sharing dehumidification method according to claim 2, further comprising:
if the control cycle is not a last control cycle in the time-sharing dehumidification process, after the control cycle is
finished, starting a next control cycle in the time-sharing dehumidification process.

4. The time-sharing dehumidification method according to claim 3, further comprising:
if the control cycle is the last control cycle in the current time-sharing dehumidification process, after the control
cycle is finished, starting a first control cycle of a next time-sharing dehumidification process.

5. The time-sharing dehumidification method according to claim 2, further comprising:
if an adjustment instruction is received in the time-sharing dehumidification process, starting a next time-sharing
dehumidification process, wherein the adjustment instruction is configured to cause at least one of following oper-
ations to be performed:
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increasing or reducing a number of the dehumidification indoor units in the first collection; or

increasing or reducing a number of the current heating indoor unit(s); or

changing a distribution of the dehumidification indoor units in the first collection in a case where the number of
the dehumidification indoor units is not changed; or

changing a distribution of the heating indoor unit(s) in a case where the number of the current heating indoor
unit(s) is not changed.

6. The time-sharing dehumidification method according to claim 2, wherein determining a maximum number of the

second dehumidification indoor unit(s) that the current heating indoor unit(s) in the multi-split system are further
capable of supporting besides the first dehumidification indoor unit includes:

if the first dehumidification indoor unit is not a last dehumidification indoor unit that has not performed the
dehumidification in the time-sharing dehumidification process, accumulating a volume of the first dehumidifica-
tion indoor unit and volumes of the dehumidification indoor units in the first collection that have not performed
the dehumidification in the current time-sharing dehumidification process one by one, until the maximum number
of the second dehumidification indoor unit(s) that the current heating indoor unit(s) are further capable of sup-
porting is determined when an accumulation result is less than or equal to a reference threshold; or if the
accumulation result is still less than the reference threshold when the last dehumidification indoor unit that has
not performed the dehumidification in the current time-sharing dehumidification process is accumulated, setting
accumulated dehumidification indoor unit(s) other than the first dehumidification indoor unit as the second
dehumidification indoor unit(s), wherein

the reference threshold is a ratio of the total volume of the current heating indoor unit(s) in the multi-split system
to a control coefficient.

The time-sharing dehumidification method according to claim 2, wherein the time-sharing dehumidification method
further comprises: numbering the dehumidification indoor units in the first collection according to a rule of an arithmetic
progression; and

in the control cycle of the time-sharing dehumidification process, for the dehumidification indoor units in the first
collection that have not performed the dehumidification in the current time-sharing dehumidification process: setting
the operation mode of the first dehumidification indoor unit to be the dehumidification mode; determining the maximum
number of the second dehumidification indoor unit(s) that the current heating indoor unit(s) in the multi-split system
are further capable of supporting besides the first dehumidification indoor unit includes:

in the control cycle, for the dehumidification indoor units in the first collection that have not performed the dehumid-
ification in the time-sharing dehumidification process: setting a dehumidification indoor unit with a smallest serial
number or a dehumidification indoor unit with a largest serial number as the first dehumidification indoor unit; setting
the operation mode of the first dehumidification indoor unit to be the dehumidification mode; and determining the
second dehumidification indoor unit(s) that the current heating indoor unit(s) in the multi-split system are further
capable of supporting besides the first dehumidification indoor unit, the second dehumidification indoor unit(s) and
the first dehumidification indoor unit being consecutively numbered.

The time-sharing dehumidification method according to claim 2, wherein each dehumidification indoor unit includes
a first indoor electronic expansion valve that is not located on a dehumidification loop and a second indoor electronic
expansion valve that is located on the dehumidification loop; and setting an operation mode of the dehumidification
indoor unit to be the dehumidification mode includes:

the first indoor electronic expansion valve of the dehumidification indoor unit being in a closed state; and

an initial value EVR(0) of an opening degree of the second indoor electronic expansion valve of the dehumid-
ification indoor unit being a preset value; and in an nth control cycle of the time-sharing dehumidification process,
the opening degree EVR(n) of the second indoor electronic expansion valve of the dehumidification indoor unit
meeting: EVR(n) = EVR(n - 1) + 5 X (SH - SHo), wherein SH is used to represent a difference between a
temperature of an air pipe and a temperature of a liquid pipe of the dehumidification indoor unit, and SHo is
used to represent a target degree of evaporation superheat.

The time-sharing dehumidification method according to claim 8, wherein the dehumidification indoor unit further
includes a first heat exchanger and a second heat exchanger as an evaporator, and the first indoor electronic
expansion valve is located on a pipe between the dehumidification loop and the first heat exchanger, and the second
indoor electronic expansion valve and the second heat exchanger are sequentially located on the dehumidification
loop.
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The time-sharing dehumidification method according to claim 8, wherein the target degree of evaporation superheat

(Ti-Tlp)+4  AH<-10%
(Ti- Tlp) -10% < AH< 0%
SHo = 3x(Ti—TIp)/4 0% <AH<10%
(Ti - Tlp)/2 10% < AH<20%
3 20% < AH
SHo meets: wherein AH is a difference between Hs

and Hi; and

Hi is used to represent a relative humidity of return air of the dehumidification indoor unit, Hs is used to represent
a humidity set by a user, Ti is used to represent a temperature of the return air of the dehumidification indoor unit,
and Tlp is used to represent the temperature of the liquid pipe of the dehumidification indoor unit.

A multi-split system, comprising a memory and a processor, wherein the memory stores computer programs capable
of running on the processor, and the processor is configured to run the computer programs to cause the multi-split
system to:

in a control cycle in a time-sharing dehumidification process, control at least one dehumidification indoor unit of
dehumidification indoor units that have not operate in a dehumidification mode in a plurality of dehumidification
indoor units in the time-sharing dehumidification process to operate in the dehumidification mode, set an operation
mode of each remaining dehumidification indoor unit to be a temporary non-dehumidification mode, a total volume
of evaporator of the at least one dehumidification indoor unit being not greater than a total volume of condensers
of current heating indoor unit(s), wherein the time-sharing dehumidification process includes at least two control
cycles, and the time-sharing dehumidification process includes sequentially performing the at least two control cycles
until each dehumidification indoor unit in the plurality of dehumidification indoor units operates in the dehumidification
mode once.

The multi-split system according to claim 11, wherein the processor is further configured to:

in the control cycle in the time-sharing dehumidification process, for dehumidification indoor units in a first
collection that have not performed the dehumidification in the time-sharing dehumidification process, set an
operation mode of a first dehumidification indoor unit to be the dehumidification mode; determine a maximum
number of second dehumidification indoor unit(s) that the current heating indoor unit(s) in the multi-split system
are further capable of supporting besides the first dehumidification indoor unit; and if there exist the second
dehumidification indoor unit(s), set operation modes of the second dehumidification indoor unit(s) to be the
dehumidification mode, wherein the first collection is composed of current dehumidification indoor units in the
multi-split system; and

set the operation mode of each remaining dehumidification indoor unit in the first collection to be the temporary
non-dehumidification mode, each remaining dehumidification indoor unit being a dehumidification indoor unit
that is not set to operate in the dehumidification mode in the control cycle.

The multi-split system according to claim 12, wherein the dehumidification indoor unitincludes a firstindoor electronic
expansion valve that is not located on a dehumidification loop, a first heat exchanger, a second heat exchanger as
an evaporator, and a second indoor electronic expansion valve that is disposed on the dehumidification loop; and
the first indoor electronic expansion valve is disposed on a pipe between the dehumidification loop and the first heat
exchanger, the second indoor electronic expansion valve and the second heat exchanger are sequentially disposed
on the dehumidification loop, and the processor is further configured to:

set a first indoor electronic expansion valve of the dehumidification indoor unit to be in a closed state, an initial value
EVR(0) of an opening degree of the second indoor electronic expansion valve of the dehumidification indoor unit
being a preset value; and in an n-th control cycle of the time-sharing dehumidification process, control the opening
degree EVR(n) of the second indoor electronic expansion valve of the dehumidification indoor unit to meet: EVR(n)
=EVR(n - 1) + 5 X (SH - SHo), wherein SH is used to represent a difference value between a temperature of an
air pipe and a temperature of a liquid pipe, and SHo is used to represent a target degree of evaporation superheat.

A multi-split system, comprising an outdoor unit, heating indoor units and dehumidification indoor units, wherein the
outdoor unit is provided with a first end, a second end and a third end which are used for refrigerant flow, and each
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heating indoor unit includes a first heat exchanger and a second heat exchanger, and each dehumidification indoor
unit include a third heat exchanger and a fourth heat exchanger;

the first end of the outdoor unitis connected to an end of the first heat exchanger via a firstindoor electronic expansion
valve, to an end of the second heat exchanger via a second indoor electronic expansion valve, to an end of the third
heat exchanger via a third indoor electronic expansion valve, and to an end of the fourth heat exchanger via a fourth
indoor electronic expansion valve; another end of the first heat exchanger is connected to the third end of the outdoor
unit, another end of the third heat exchanger is connected to the third end of the outdoor unit; another end of the
second heat exchanger is connected to the second end of the outdoor unit, and another end of the fourth heat
exchanger is connected to the second end of the outdoor unit;

the first indoor electronic expansion valve in the heating indoor unit are closed, and the second indoor electronic
expansion valve in the heating indoor unit is opened, so that a refrigerant flows into the second end of the outdoor
unit from the second indoor heat exchanger via the second indoor electronic expansion valve;

the fourth indoor electronic expansion valve in the dehumidification indoor unit is closed; and

the third indoor electronic expansion valve in the dehumidification indoor unit is configured to be opened when the
indoor unit operates in a dehumidification mode, so that the refrigerant flows into the third end of the outdoor unit
from the third indoor heat exchanger via the third indoor electronic expansion valve.

The multi-split system according to claim 14, wherein the dehumidification indoor unitincludes a first dehumidification
indoor unit and a second dehumidification indoor unit, the first dehumidification indoor unit and the second dehu-
midification indoor unit both include two heat exchangers, in a cycle, in response to the first dehumidification indoor
unit operating in the dehumidification mode, a third indoor electronic expansion valve in the first dehumidification
indoor unitis opened and a fourth indoor electronic expansion valve in the first dehumidification indoor unit is closed,
and in response to the second dehumidification indoor unit operating in a temporary non-dehumidification mode,
the third indoor electronic expansion valve and the fourth indoor electronic expansion valve in the second dehumid-
ification indoor unit are both closed.

The multi-split system according to claim 15, wherein in another cycle, in response to the first dehumidification
indoor unit operating in the temporary non-dehumidification mode, the third indoor electronic expansion valve and
the fourth indoor electronic expansion valve in the first dehumidification indoor unit are both closed, and in response
to the second dehumidification indoor unit being in the dehumidification mode, the third indoor electronic expansion
valve in the second dehumidification indoor unit is opened, and the fourth indoor electronic expansion valve in the
second dehumidification indoor unit is closed.
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