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(54) AIR CONDITIONER, CONTROL METHOD AND COMPUTER-READABLE STORAGE MEDIUM

(57) Proposed by the present invention are an air
conditioner, a control method and a computer-readable
storage medium. The air conditioner comprises: a refrig-
erant switching device, an indoor heat exchanger, an out-
door heat exchanger, a compressor, a memory, and a
processor. The refrigerant switching device comprises a
liquid pipe, a gas pipe, and a valve assembly. The proc-
essor executes a computer program so as to execute the
following: obtaining switching information of a working
mode of the air conditioner; and controlling the valve as-
sembly according to the switching information so that the
gas pipe and the liquid pipe are closed according to the
sequence of the gas pipe first and then the liquid pipe,
and then opened according to the sequence of the gas
pipe first and then the liquid pipe. Therefore, during the
switching process of the working mode, the refrigerant
inside an indoor unit heat exchanger is limited by means
of first closing the gas pipe and the liquid pipe, which
reduces the amount of refrigerant to be balanced after
the gas pipe connected to a target working mode is con-
nected, and reduces the refrigerant noise caused by the
impact of high pressure and low pressure refrigerant dur-
ing the connection process. At the same time, the refrig-
erant flow may be switched without limiting the refrigerant

flow, which greatly shortens the duration of the switching
process and ensures the operation stability of the com-
pressor.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 202010998871.2 filed with China Na-
tional Intellectual Property Administration on September
22, 2020 and entitled "Air Conditioner, Control Method
and Computer-readable Storage Medium", the entire
contents of which are herein incorporated by reference.

FIELD

[0002] The present invention relates to the technical
field of air conditioners, and particularly relates to an air
conditioner, a control method for an air conditioner, and
a computer-readable storage medium.

BACKGROUND

[0003] In a three-pipe heat recovery multi-connected
air conditioning system, the refrigerant flow direction
needs to be changed at the time of mode switching for
an indoor unit. The change in the refrigerant flow direction
is often switching a gas pipe of the indoor unit between
a high-pressure gas pipe and a low-pressure gas pipe,
so as to connect the refrigerant in one of the states to
the indoor unit, thereby forming a passage with a liquid
pipe refrigerant. However, due to a relatively large differ-
ence in refrigerant pressure between the high-pressure
gas pipe and the low-pressure gas pipe, when switching
occurs, the refrigerant in the indoor unit and the refriger-
ant in the pipe to which the gas pipe of the indoor unit is
switched are directly connected, i.e., a high-pressure re-
frigerant and a low-pressure refrigerant are directly con-
nected, thus generating noticeable noises during switch-
ing.

SUMMARY

[0004] The present invention aims to solve at least one
of the technical problems that exist in the prior art or the
related art.
[0005] To this end, a first aspect of the present inven-
tion proposes an air conditioner.
[0006] A second aspect of the present invention pro-
poses a control method for an air conditioner.
[0007] A third aspect of the present invention proposes
a computer-readable storage medium.
[0008] In view of this, according to the first aspect of
the present invention, there is proposed an air condition-
er, comprising: a refrigerant switching device, comprising
a liquid pipe, a gas pipe and a valve assembly, the valve
assembly being arranged on the liquid pipe and the gas
pipe and configured to open the liquid pipe and the gas
pipe or close the liquid pipe and the gas pipe; an indoor
heat exchanger, a first port of the indoor heat exchanger
being connected to the liquid pipe and a second port of
the indoor heat exchanger being connected to the gas
pipe; an outdoor heat exchanger, a first port of the out-

door heat exchanger being connected to the liquid pipe;
a compressor, a first port of the compressor being con-
nected to the gas pipe and a second port of the compres-
sor being connected to a second port of the outdoor heat
exchanger; a memory, storing a computer program; and
a processor, connected to the memory and the valve as-
sembly, the processor executing the computer program
so as to perform the following: obtaining switching infor-
mation of a working mode of the air conditioner; and con-
trolling the valve assembly according to the switching
information so that the gas pipe and the liquid pipe are
closed according to the sequence of first the gas pipe
and then the liquid pipe, and then opened according to
the sequence of first the gas pipe and then the liquid pipe.
[0009] The air conditioner provided in the present in-
vention is provided with a refrigerant switching device,
an indoor heat exchanger, an outdoor heat exchanger,
a compressor, a memory, and a processor. The refriger-
ant switching device comprises a liquid pipe, a gas pipe
and a valve assembly. The gas pipe is connected be-
tween the second port of the indoor heat exchanger and
the first port of the compressor to deliver a gas refrigerant.
The liquid pipe is connected between the first port of the
indoor heat exchanger and the first port of the outdoor
heat exchanger to deliver a liquid refrigerant. The valve
assembly is arranged on the gas pipe and the liquid pipe
for opening or closing the gas pipe and the liquid pipe.
[0010] When it is detected that the air conditioner
needs to switch the working mode, the gas pipe opened
in the current working mode is closed first according to
the switching information, and then the liquid pipe is con-
trolled to be closed, so that the pressure in the liquid pipe
is restored to an initial value when the air conditioner is
in a standby state, the refrigerant inside the indoor unit
heat exchanger is limited, and after it is determined that
the pressure in the liquid pipe is stable, i.e., after the liquid
pipe is completely closed, the gas pipe corresponding to
a target working mode is controlled to be opened accord-
ing to the switching information, so that a pressure dif-
ference is formed in the pipe, and then the liquid pipe is
controlled to be opened to restore the refrigerant flow,
completing switching of the refrigerant flow direction. The
working mode includes a cooling mode and a heating
mode. Thus, during the switching process of the working
mode, the refrigerant inside the indoor unit heat exchang-
er is limited through first closing the gas pipe and the
liquid pipe, which reduces the amount of refrigerant to
be balanced after the gas pipe connected to the target
working mode is connected, and reduces the refrigerant
noise caused by the impact of high-pressure and low-
pressure refrigerants during the connection process. At
the same time, the refrigerant flow may be switched with-
out limiting the refrigerant flow, which greatly shortens
the duration of the switching process, ensures the oper-
ation stability of the compressor, improves the cooling or
heating effect of the air conditioner, and enhances the
reliability of the air conditioner.
[0011] In addition, the air conditioner in the above em-
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bodiment provided according to the present invention
may further have the following additional technical fea-
tures.
[0012] In the above embodiment, further, the first port
of the compressor comprises an exhaust port and a gas
suction port; the gas pipe comprises: a first pressure gas
pipe, connected between the exhaust port and the sec-
ond port of the indoor heat exchanger; and a second
pressure gas pipe, connected between the gas suction
port and the second port of the indoor heat exchanger;
wherein a pressure on the first pressure gas pipe is great-
er than a pressure on the second pressure gas pipe.
[0013] In this embodiment, the gas pipe comprises a
first pressure gas pipe and a second pressure gas pipe,
the exhaust port of the compressor is in communication
with the indoor heat exchanger through the first pressure
gas pipe, and the gas suction port of the compressor is
in communication with the indoor heat exchanger through
the second pressure gas pipe. The pressure on the first
pressure gas pipe is greater than the pressure on the
second pressure gas pipe, i.e., one high-pressure gas
pipe and one low-pressure gas pipe. Thus, by controlling
the first pressure gas pipe and the second pressure gas
pipe, one-way flow of the refrigerant is achieved, thereby
achieving the cooling and heating functions of the air con-
ditioner, which has a simple structure, and is easy to as-
semble and easy to control.
[0014] For example, when the air conditioner is in the
heating mode, the first pressure gas pipe and the liquid
pipe are controlled to be opened, the second pressure
gas pipe is controlled to be closed, and the compressor
pressurizes the gaseous refrigerant, so that the gaseous
refrigerant becomes a high-temperature high-pressure
refrigerant, which is delivered to the indoor heat exchang-
er through the first pressure gas pipe to be condensed
and liquefied to release heat, so as to achieve the pur-
pose of heating. The liquefied liquid refrigerant is depres-
surized and then enters the outdoor heat exchanger
through the liquid pipe to absorb heat for gasification,
and the gasified refrigerant enters the compressor again
for the next cycle. When the air conditioner is in the cool-
ing mode, the second pressure gas pipe and the liquid
pipe are controlled to be opened, the first pressure gas
pipe is controlled to be closed, and the compressor pres-
surizes the gaseous refrigerant, so that the gaseous re-
frigerant becomes a high-temperature high-pressure re-
frigerant, which is delivered to the outdoor heat exchang-
er to be liquefied to release heat, and the liquid refrigerant
in the outdoor heat exchanger is depressurized and then
enters the indoor heat exchanger through the liquid pipe
to be gasified to absorb heat, so as to achieve the purpose
of cooling. The gasified gaseous refrigerant is delivered
to the compressor and pressurized again for the next
cycle.
[0015] In any of the above embodiments, further, the
valve assembly comprises: a first valve body, arranged
in the liquid pipe and configured to open or close the
liquid pipe; a second valve body, arranged in the first

pressure gas pipe and configured to open or close the
first pressure gas pipe; and a third valve body, arranged
in the second pressure gas pipe and configured to open
or close the second pressure gas pipe.
[0016] In this embodiment, the valve assembly com-
prises: a first valve body, a second valve body and a third
valve body, which are arranged in the liquid pipe, the first
pressure gas pipe and the second pressure gas pipe,
respectively, thus enabling independent control of the
opening and closing of the liquid pipe and the two gas
pipes, facilitating control.
[0017] Further, when the air conditioner is in the heat-
ing mode, the first valve body and the second valve body
are opened and the third valve body is closed, so that
the first pressure gas pipe and the liquid pipe are opened
and the second pressure gas pipe is disconnected. When
the air conditioner is in the cooling mode, the first valve
body and the third valve body are opened and the second
valve body is closed, so that the second pressure gas
pipe and the liquid pipe are opened and the first pressure
gas pipe is disconnected.
[0018] In any of the above embodiments, further, the
step of the processor executing controlling the valve as-
sembly according to the switching information when ex-
ecuting the computer program specifically comprises:
controlling the third valve body to close and then control-
ling the first valve body to close, according to the switch-
ing information of the air conditioner switching from the
cooling mode to the heating mode; controlling the second
valve body to open, based on a first time duration in which
the first valve body is closed reaching a first time duration
threshold; and controlling the first valve body to open,
based on a second time duration in which the second
valve body is opened reaching a second time duration
threshold.
[0019] In this embodiment, at the time of switching from
the cooling mode to the heating mode, the third valve
body is controlled to close first to disconnect the second
pressure gas pipe which is opened in the cooling mode.
Then the first valve body is controlled to close so that the
liquid pipe is closed, and timing of the first time duration
in which the first valve body is closed is started. When
the first time duration reaches the first time duration
threshold, it indicates that the liquid pipe is completely
closed and the pressure in the liquid pipe is stabilized.
In such a case, the second valve body is controlled to
open so that the first pressure gas pipe is opened, and
timing of the second time duration in which the second
valve body is opened is started. When the second time
duration reaches the second time duration threshold, it
indicates that a pressure difference between the gas pipe
and the first pressure gas pipe is formed and the pressure
difference is stable, then the liquid pipe is opened by
controlling the first valve body to achieve switching of the
refrigerant flow direction. In this way, the amount of re-
frigerant to be balanced after the first pressure gas pipe
is connected is effectively reduced, and the refrigerant
noise generated by the impact of high-pressure and low-
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pressure refrigerants during the connection process is
reduced. Moreover, switching of the refrigerant flow can
be achieved without limiting the refrigerant flow, which
greatly shortens the duration of the switching process,
ensures the operation stability of the compressor, im-
proves the cooling or heating effect of the air conditioner,
and enhances the reliability of the air conditioner.
[0020] In any of the above embodiments, further, the
step of the processor executing controlling the valve as-
sembly according to the switching information when ex-
ecuting the computer program specifically comprises:
controlling the second valve body to close and then con-
trolling the first valve body to close, according to the
switching information of the air conditioner switching from
the heating mode to the cooling mode; controlling the
third valve body to open, based on a first time duration
in which the first valve body is closed reaching a first time
duration threshold; and controlling the first valve body to
open, based on a third time duration in which the third
valve body is opened reaching a third time duration
threshold.
[0021] In this embodiment, at the time of switching from
the heating mode to the cooling mode, the second valve
body is controlled to close first to disconnect the first pres-
sure gas pipe which is opened in the heating mode. Then
the first valve body is controlled to close so that the liquid
pipe is closed, and timing of the first time duration in which
the first valve body is closed is started. When the first
time duration reaches the first time duration threshold, it
indicates that the liquid pipe is completely closed and the
pressure in the liquid pipe is stabilized. In such a case,
the third valve body is controlled to open so that the sec-
ond pressure gas pipe is opened, and timing of the third
time duration in which the third valve body is opened is
started. When the third time duration reaches the third
time duration threshold, it indicates that a pressure dif-
ference between the gas pipe and the second pressure
gas pipe is formed and the pressure difference is stable,
then the liquid pipe is opened by controlling the first valve
body to achieve switching of the refrigerant flow direction.
In this way, the amount of refrigerant to be balanced after
the second pressure gas pipe is connected is effectively
reduced, and the refrigerant noise generated by the im-
pact of high-pressure and low-pressure refrigerants dur-
ing the connection process is reduced. Moreover, switch-
ing of the refrigerant flow can be achieved without limiting
the refrigerant flow, which greatly shortens the duration
of the switching process, ensures the operation stability
of the compressor, improves the cooling or heating effect
of the air conditioner, and enhances the reliability of the
air conditioner.
[0022] The first time duration threshold and the third
time duration threshold can be set reasonably according
to the parameters of the air conditioner and the require-
ments.
[0023] In any of the above embodiments, further, the
first valve body, the second valve body and the third valve
body are each a proportional control valve; and the step

of the processor executing the computer program to per-
form controlling the second valve body or the third valve
body to open specifically comprises: adjusting an open-
ing degree of the proportional control valve multiple times
according to a preset opening degree, so that the opening
degree of the proportional control valve reaches an open-
ing degree threshold.
[0024] In this embodiment, in the process of opening
the second valve body or the third valve body, the open-
ing degree of the proportional control valve is adjusted
multiple times according to the preset opening degree,
so that the valve body slowly opens to the opening degree
threshold, thereby improving the stability in the pressure
transition process, further reducing the noise generated
during the switching of the working mode, and enhancing
the user’s experience.
[0025] In addition, since the first valve body can control
the flow rate of the liquid pipe by adjusting the opening
degree, an expansion valve for throttling and pressure
reduction between the indoor and outdoor heat exchang-
ers can be omitted, simplifying the system structure and
reducing the cost.
[0026] According to the second aspect of the present
invention, there is proposed a control method for an air
conditioner, comprising: obtaining switching information
of a working mode of the air conditioner; and controlling
the valve assembly according to the switching informa-
tion so that a gas pipe and a liquid pipe are closed ac-
cording to the sequence of first the gas pipe and then the
liquid pipe, and then opened according to the sequence
of first the gas pipe and then the liquid pipe.
[0027] In this embodiment, when it is detected that the
air conditioner needs to switch the working mode, the
gas pipe opened in the current working mode is closed
first according to the switching information, and then the
liquid pipe is controlled to be closed, so that the pressure
in the liquid pipe is restored to an initial value when the
air conditioner is in a standby state, the refrigerant inside
the indoor unit heat exchanger is limited, and after it is
determined that the pressure in the liquid pipe is stable,
i.e., after the liquid pipe is completely closed, the gas
pipe corresponding to a target working mode is controlled
to be opened according to the switching information, so
that a pressure difference is formed in the pipe, and then
the liquid pipe is controlled to be opened to restore the
refrigerant flow, completing switching of the refrigerant
flow direction. The working mode includes a cooling
mode and a heating mode. Thus, during the switching
process of the working mode, the refrigerant inside the
indoor unit heat exchanger is limited through first closing
the gas pipe and the liquid pipe, which reduces the
amount of refrigerant to be balanced after the gas pipe
connected to the target working mode is connected, and
reduces the refrigerant noise caused by the impact of
high-pressure and low-pressure refrigerants during the
connection process. At the same time, the refrigerant flow
may be switched without limiting the refrigerant flow,
which greatly shortens the duration of the switching proc-
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ess, ensures the operation stability of the compressor,
improves the cooling or heating effect of the air condi-
tioner, and enhances the reliability of the air conditioner.
[0028] In any of the above embodiments, further, the
valve assembly comprises a first valve body, a second
valve body and a third valve body; and the step of con-
trolling the valve assembly according to the switching
information specifically comprises: controlling the third
valve body to close and then controlling the first valve
body to close, according to the switching information of
the air conditioner switching from the cooling mode to
the heating mode; controlling the second valve body to
open, based on a first time duration in which the first valve
body is closed reaching a first time duration threshold;
and controlling the first valve body to open, based on a
second time duration in which the second valve body is
opened reaching a second time duration threshold.
[0029] In this embodiment, at the time of switching from
the cooling mode to the heating mode, the third valve
body is controlled to close first to disconnect the second
pressure gas pipe which is opened in the cooling mode.
Then the first valve body is controlled to close so that the
liquid pipe is closed, and timing of the first time duration
in which the first valve body is closed is started. When
the first time duration reaches the first time duration
threshold, it indicates that the liquid pipe is completely
closed and the pressure in the liquid pipe is stabilized.
In such a case, the second valve body is controlled to
open so that the first pressure gas pipe is opened, and
timing of the second time duration in which the second
valve body is opened is started. When the second time
duration reaches the second time duration threshold, it
indicates that a pressure difference between the gas pipe
and the first pressure gas pipe is formed and the pressure
difference is stable, then the liquid pipe is opened by
controlling the first valve body to achieve switching of the
refrigerant flow direction. In this way, the amount of re-
frigerant to be balanced after the first pressure gas pipe
is connected is effectively reduced, and the refrigerant
noise generated by the impact of high-pressure and low-
pressure refrigerants during the gas pipe and liquid pipe
connection process is reduced. Moreover, switching of
the refrigerant flow can be achieved without limiting the
refrigerant flow, which greatly shortens the duration of
the switching process, ensures the operation stability of
the compressor, improves the cooling or heating effect
of the air conditioner, and enhances the reliability of the
air conditioner.
[0030] In any of the above embodiments, further, the
valve assembly comprises a first valve body, a second
valve body and a third valve body; and the step of con-
trolling the valve assembly according to the switching
information specifically comprises: controlling the sec-
ond valve body to close and then controlling the first valve
body to close, according to the switching information of
the air conditioner switching from the heating mode to
the cooling mode; controlling the third valve body to open,
based on a first time duration in which the first valve body

is closed reaching a first time duration threshold; and
controlling the first valve body to open, based on a third
time duration in which the third valve body is opened
reaching a third time duration threshold.
[0031] In this embodiment, at the time of switching from
the heating mode to the cooling mode, the second valve
body is controlled to close first to disconnect the first pres-
sure gas pipe which is opened in the heating mode. Then
the first valve body is controlled to close so that the liquid
pipe is closed, and timing of the first time duration in which
the first valve body is closed is started. When the first
time duration reaches the first time duration threshold, it
indicates that the liquid pipe is completely closed and the
pressure in the liquid pipe is stabilized. In such a case,
the third valve body is controlled to open so that the sec-
ond pressure gas pipe is opened, and timing of the third
time duration in which the third valve body is opened is
started. When the third time duration reaches the third
time duration threshold, it indicates that a pressure dif-
ference between the gas pipe and the second pressure
gas pipe is formed and the pressure difference is stable,
then the liquid pipe is opened by controlling the first valve
body to achieve switching of the refrigerant flow direction.
In this way, the amount of refrigerant to be balanced after
the second pressure gas pipe is connected is effectively
reduced, and the refrigerant noise generated by the im-
pact of high-pressure and low-pressure refrigerants dur-
ing the connection process is reduced. Moreover, switch-
ing of the refrigerant flow can be achieved without limiting
the refrigerant flow, which greatly shortens the duration
of the switching process, ensures the operation stability
of the compressor, improves the cooling or heating effect
of the air conditioner, and enhances the reliability of the
air conditioner.
[0032] According to the third aspect of the present in-
vention, there is proposed a computer-readable storage
medium on which a computer program is stored, wherein
when the computer program is executed by a processor,
the control method for an air conditioner proposed in the
second aspect is implemented. Therefore, the computer-
readable storage medium has all the beneficial effects
of the control method for an air conditioner proposed in
the second aspect.
[0033] Additional aspects and advantages of the
present invention will become apparent in the following
description, or are understood by the practice of the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] In order to more clearly illustrate the embodi-
ments of the present invention or in the prior art, a brief
description will be made below on the drawings neces-
sary in the description of the embodiments or the prior
art. Obviously, the drawings in the following description
are merely some of the embodiments of the present in-
vention, and for a person of ordinary skills in the art, other
drawings can be obtained according to the structures
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shown in these drawings without any creative work.

Fig. 1 is a schematic structural diagram of an air con-
ditioner according to an embodiment of the present
invention;

Fig. 2 is a schematic structural diagram of an air con-
ditioner according to another embodiment of the
present invention;

Fig. 3 is a schematic structural diagram of an air con-
ditioner according to a further embodiment of the
present invention;

Fig. 4 is a schematic flowchart of a control method
for an air conditioner according to an embodiment
of the present invention;

Fig. 5 is a schematic flowchart of a control method
for an air conditioner according to another embodi-
ment of the present invention;

Fig. 6 is a schematic flowchart of a control method
for an air conditioner according to a further embod-
iment of the present invention;

Fig. 7 is a schematic flowchart of a control method
for an air conditioner according to a still further em-
bodiment of the present invention; and

Fig. 8 is a schematic flowchart of a control method
for an air conditioner according to a still further em-
bodiment of the present invention.

[0035] The corresponding relationship between the
reference signs and component names in Fig. 1 to Fig.
3 is as follows:
100: refrigerant switching device, 102: liquid pipe, 104:
first pressure gas pipe, 106: second pressure gas pipe,
110: valve assembly, 112: first valve body, 114: second
valve body, 116: third valve body, 210: indoor heat ex-
changer, 212: first port of indoor heat exchanger, 214:
second port of indoor heat exchanger, 220: outdoor heat
exchanger, 222: first port of outdoor heat exchanger, 230:
compressor, 232: exhaust port, 234: gas suction port,
and 240: expansion valve.
[0036] The realization of the object, functional charac-
teristics and advantages of the present invention will be
further described with reference to the drawings in con-
junction with the embodiments.

DETAILED DESCRIPTION OF THE INVENTION

[0037] In order that the above-mentioned objectives,
features and advantages of the present invention can be
understood more clearly, a further detailed description
of the present invention will be given below in connection
with the accompanying drawings and specific embodi-

ments. It should be noted that the embodiments of the
present invention and the features in the embodiments
can be combined with each other if there is no conflict.
[0038] In the following description, numerous specific
details are set forth in order to provide a thorough under-
standing of the present invention. However, the present
invention can also be implemented in other manners than
those described herein. Therefore, the protection scope
of the present invention is not limited to the specific em-
bodiments disclosed below.
[0039] An air conditioner, a control method for an air
conditioner, and a computer-readable storage medium
according to some embodiments of the present invention
are described below with reference to Fig. 1 to Fig. 8.

Embodiment 1:

[0040] As shown in Fig. 1 to Fig. 3, according to an
embodiment of the present invention, there is proposed
an air conditioner, comprising: a refrigerant switching de-
vice 100, an indoor heat exchanger 210, an outdoor heat
exchanger 220, a compressor 230, a memory (not
shown), and a processor (not shown).
[0041] For example, the refrigerant switching device
100 comprises a liquid pipe 102, a gas pipe (a first pres-
sure gas pipe 104 and a second pressure gas pipe 106),
and a valve assembly 110. The valve assembly 110 is
disposed on the liquid pipe 102 and the gas pipe and
configured to open the liquid pipe 102 and the gas pipe,
or close the liquid pipe 102 and the gas pipe. A first port
212 of the indoor heat exchanger is connected to the
liquid pipe 102 and a second port 214 of the indoor heat
exchanger is connected to the gas pipe. A first port 222
of the outdoor heat exchanger is connected to the liquid
pipe 102. A first port (a gas suction port 234 and an ex-
haust port 232) of the compressor is connected to the
gas pipe and a second port of the compressor is con-
nected to a second port of the outdoor heat exchanger.
That is, the gas pipe is connected between the second
port 214 of the indoor heat exchanger and the first port
of the compressor, and the liquid pipe 102 is connected
between the first port 212 of the indoor heat exchanger
and the first port 222 of the outdoor heat exchanger. The
processor is connected to the memory and the valve as-
sembly 110, and the processor executes a computer pro-
gram so as to perform the following: obtaining switching
information of a working mode of the air conditioner; and
controlling the valve assembly 110 according to the
switching information so that the gas pipe and the liquid
pipe 102 are closed according to the sequence of first
the gas pipe and then the liquid pipe 102, and then
opened according to the sequence of first the gas pipe
and then the liquid pipe 102.
[0042] In this embodiment, the air conditioner is pro-
vided with a refrigerant switching device 100, an indoor
heat exchanger 210, an outdoor heat exchanger 220, a
compressor 230, a memory, and a processor. The refrig-
erant switching device 100 comprises a liquid pipe 102,
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a gas pipe and a valve assembly 110. The gas pipe is
connected between the second port 214 of the indoor
heat exchanger and the first port of the compressor to
deliver a gas refrigerant. The liquid pipe 102 is connected
between the first port 212 of the indoor heat exchanger
and the first port 222 of the outdoor heat exchanger to
deliver a liquid refrigerant. The valve assembly 110 is
arranged on the gas pipe and the liquid pipe 102 for open-
ing or closing the gas pipe and the liquid pipe 102.
[0043] When it is detected that the air conditioner
needs to switch the working mode, the gas pipe opened
in the current working mode is closed first according to
the switching information, and then the liquid pipe 102 is
controlled to be closed, so that the pressure in the liquid
pipe 102 is restored to an initial value when the air con-
ditioner is in a standby state, the refrigerant inside the
indoor unit heat exchanger is limited, and after it is de-
termined that the pressure in the liquid pipe 102 is stable,
i.e., after the liquid pipe 102 is completely closed, the gas
pipe corresponding to a target working mode is controlled
to be opened according to the switching information, so
that a pressure difference is formed in the pipe, and then
the liquid pipe 102 is controlled to be opened to restore
the refrigerant flow, completing switching of the refriger-
ant flow direction. The working mode includes a cooling
mode and a heating mode. Thus, during the switching
process of the working mode, the refrigerant inside the
indoor unit heat exchanger is limited through first closing
the gas pipe and the liquid pipe 102, which reduces the
amount of refrigerant to be balanced after the gas pipe
connected to the target working mode is connected, and
reduces the refrigerant noise caused by the impact of
high-pressure and low-pressure refrigerants during the
gas pipe and liquid pipe connection process. At the same
time, the refrigerant flow may be switched without limiting
the refrigerant flow, which greatly shortens the duration
of the switching process, ensures the operation stability
of the compressor 230, improves the cooling or heating
effect of the air conditioner, and enhances the reliability
of the air conditioner.

Embodiment 2:

[0044] As shown in Fig. 1 to Fig. 3, in an embodiment
according to the present invention, the features defined
in the above embodiment are included, and further, the
first port of the compressor comprises an exhaust port
232 and a gas suction port 234; and the gas pipe com-
prises a first pressure gas pipe 104 and a second pres-
sure gas pipe 106.
[0045] For example, the first pressure gas pipe 104 is
connected between the exhaust port 232 and the second
port 214 of the indoor heat exchanger; and the second
pressure gas pipe 106 is connected between the gas
suction port 234 and the second port 214 of the indoor
heat exchanger; wherein a pressure on the first pressure
gas pipe 104 is greater than a pressure on the second
pressure gas pipe 106.

[0046] In this embodiment, the gas pipe comprises a
first pressure gas pipe 104 and a second pressure gas
pipe 106, the exhaust port 232 of the compressor 230 is
in communication with the indoor heat exchanger 210
through the first pressure gas pipe 104, and the gas suc-
tion port 234 of the compressor 230 is in communication
with the indoor heat exchanger 210 through the second
pressure gas pipe 106. The pressure on the first pressure
gas pipe 104 is greater than the pressure on the second
pressure gas pipe 106, i.e., one high-pressure gas pipe
and one low-pressure gas pipe. Thus, by controlling the
first pressure gas pipe 104 and the second pressure gas
pipe 106, one-way flow of the refrigerant is achieved,
thereby achieving the cooling and heating functions of
the air conditioner, which has a simple structure, and is
easy to assemble and easy to control.
[0047] For example, when the air conditioner is in the
heating mode, the first pressure gas pipe104 and the
liquid pipe 102 are controlled to be opened, the second
pressure gas pipe 106 is controlled to be closed, and the
compressor 230 pressurizes the gaseous refrigerant, so
that the gaseous refrigerant becomes a high-tempera-
ture high-pressure refrigerant, which is delivered, under
the effect of the pressure difference, to the indoor heat
exchanger 210 through the first pressure gas pipe 104
to be condensed and liquefied to release heat, so as to
achieve the purpose of heating. The liquefied liquid re-
frigerant is depressurized and then enters the outdoor
heat exchanger 220 through the liquid pipe 102 to absorb
heat for gasification, and the gasified refrigerant enters
the compressor 230 again for the next cycle. When the
air conditioner is in the cooling mode, the second pres-
sure gas pipe 106 and the liquid pipe 102 are controlled
to be opened, the first pressure gas pipe 104 is controlled
to be closed, and the compressor 230 pressurizes the
gaseous refrigerant, so that the gaseous refrigerant be-
comes a high-temperature high-pressure refrigerant,
which is delivered to the outdoor heat exchanger 220 to
be liquefied to release heat, and the liquid refrigerant in
the outdoor heat exchanger 220 is depressurized and
then enters the indoor heat exchanger 210 through the
liquid pipe 102 to be gasified to absorb heat, so as to
achieve the purpose of cooling. The gasified gaseous
refrigerant is delivered to the compressor 230 and pres-
surized again for the next cycle.

Embodiment 3:

[0048] As shown in Fig. 1 and Fig. 2, in an embodiment
according to the present invention, the features defined
in any of the above embodiments are included, and fur-
ther, the valve assembly 110 comprises: a first valve body
112, a second valve body 114 and a third valve body 116.
[0049] For example, the first valve body 112 is dis-
posed in the liquid pipe 102 and used for opening or clos-
ing the liquid pipe 102; the second valve body 114 is
disposed in the first pressure gas pipe 104 and used for
opening or closing the first pressure gas pipe 104; and
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the third valve body 116 is disposed in the second pres-
sure gas pipe 106 and used for opening or closing the
second pressure gas pipe 106.
[0050] In this embodiment, the valve assembly 110
comprises: a first valve body 112, a second valve body
114 and a third valve body 116, which are disposed in
the liquid pipe 102, the first pressure gas pipe 104 and
the second pressure gas pipe 106, respectively, thus en-
abling independent control of the opening and closing of
the liquid pipe 102 and the two gas pipes, facilitating con-
trol.
[0051] Further, when the air conditioner is in the heat-
ing mode, the first valve body 112 and the second valve
body 114 are opened and the third valve body 116 is
closed, so that the first pressure gas pipe 104 and the
liquid pipe 102 are opened and the second pressure gas
pipe 106 is disconnected. When the air conditioner is in
the cooling mode, the first valve body 112 and the third
valve body 116 are opened and the second valve body
114 is closed, so that the second pressure gas pipe 106
and the liquid pipe 102 are opened and the first pressure
gas pipe 104 is disconnected.
[0052] It may be understood that the first valve body
112, the second valve body 114 and the third valve body
116 may be ordinary on-off valve bodies, may also be
proportional control valves whose opening degree can
be adjusted, such as electric ball valves, electronic ex-
pansion valves, etc., and may further be a combination
of multiple on-off valve bodies (e.g., solenoid valves) of
different calibers in parallel. In addition, since both the
first pressure gas pipe 104 and the second pressure gas
pipe 106 are connected to the second port 214 of the
indoor heat exchanger, the second valve body 114 and
the third valve body 116 may be replaced with a three-
way valve.
[0053] Further, the step of the processor executing
controlling the valve assembly 110 according to the
switching information when executing the computer pro-
gram specifically comprises: controlling the third valve
body 116 to close and then controlling the first valve body
112 to close, according to the switching information of
the air conditioner switching from the cooling mode to
the heating mode; controlling the second valve body 114
to open, based on a first time duration in which the first
valve body 112 is closed reaching a first time duration
threshold; and controlling the first valve body 112 to open,
based on a second time duration in which the second
valve body 114 is opened reaching a second time dura-
tion threshold.
[0054] For example, at the time of switching from the
cooling mode to the heating mode, the third valve body
116 is controlled to close first to disconnect the second
pressure gas pipe 106 which is opened in the cooling
mode. Then the first valve body 112 is controlled to close
so that the liquid pipe 102 is closed, and timing of the
first time duration in which the first valve body 112 is
closed is started. When the first time duration reaches
the first time duration threshold, it indicates that the liquid

pipe 102 is completely closed and the pressure in the
liquid pipe 102 is stabilized. In such a case, the second
valve body 114 is controlled to open so that the first pres-
sure gas pipe 104 is opened, and timing of the second
time duration in which the second valve body 114 is
opened is started. When the second time duration reach-
es the second time duration threshold, it indicates that a
pressure difference between the gas pipe and the first
pressure gas pipe 104 is formed and the pressure differ-
ence is stable, then the liquid pipe 102 is opened by con-
trolling the first valve body 112 to achieve switching of
the refrigerant flow direction. In this way, the amount of
refrigerant to be balanced after the first pressure gas pipe
104 is connected is effectively reduced, and the refriger-
ant noise generated by the impact of high-pressure and
low-pressure refrigerants during the connection process
is reduced. Moreover, switching of the refrigerant flow
can be achieved without limiting the refrigerant flow,
which greatly shortens the duration of the switching proc-
ess, ensures the operation stability of the compressor
230, improves the cooling or heating effect of the air con-
ditioner, and enhances the reliability of the air condition-
er.
[0055] Still further, the step of the processor executing
controlling the valve assembly 110 according to the
switching information when executing the computer pro-
gram specifically comprises: controlling the second valve
body 114 to close and then controlling the first valve body
112 to close, according to the switching information of
the air conditioner switching from the heating mode to
the cooling mode; controlling the third valve body 116 to
open, based on a first time duration in which the first valve
body 112 is closed reaching a first time duration thresh-
old; and controlling the first valve body 112 to open,
based on a third time duration in which the third valve
body 116 is opened reaching a third time duration thresh-
old.
[0056] For example, at the time of switching from the
heating mode to the cooling mode, the second valve body
114 is controlled to close first to disconnect the first pres-
sure gas pipe 104 which is opened in the heating mode.
Then the first valve body 112 is controlled to close so
that the liquid pipe 102 is closed, and timing of the first
time duration in which the first valve body 112is closed
is started. When the first time duration reaches the first
time duration threshold, it indicates that the liquid pipe
102 is completely closed and the pressure in the liquid
pipe 102 is stabilized. In such a case, the third valve body
116 is controlled to open so that the second pressure
gas pipe 106 is opened, and timing of the third time du-
ration in which the third valve body 116 is opened is start-
ed. When the third time duration reaches the third time
duration threshold, it indicates that a pressure difference
between the gas pipe and the second pressure gas pipe
106 is formed and the pressure difference is stable, then
the liquid pipe 102 is opened by controlling the first valve
body 112 to achieve switching of the refrigerant flow di-
rection. In this way, the amount of refrigerant to be bal-
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anced after the second pressure gas pipe 106 is con-
nected is effectively reduced, and the refrigerant noise
generated by the impact of high-pressure and low-pres-
sure refrigerants during the connection process is re-
duced. Moreover, switching of the refrigerant flow can be
achieved without limiting the refrigerant flow, which great-
ly shortens the duration of the switching process, ensures
the operation stability of the compressor 230, improves
the cooling or heating effect of the air conditioner, and
enhances the reliability of the air conditioner.
[0057] The first time duration threshold, the second
time duration threshold and the third time duration thresh-
old may be set reasonably according to the parameters
of the air conditioner and the requirements. The first time
duration threshold may be set in the range of 0 to 3 min,
for example, 0.1s, 0.5s, 1s, 60s, etc.

Embodiment 4:

[0058] In an embodiment according to the present in-
vention, the features defined in any of the above embod-
iments are included, and further, the first valve body, the
second valve body and the third valve body are each a
proportional control valve.
[0059] For example, the step of the processor execut-
ing the computer program to perform controlling the sec-
ond valve body or the third valve body to open specifically
comprises: adjusting an opening degree of the propor-
tional control valve multiple times according to a preset
opening degree, so that the opening degree of the pro-
portional control valve reaches an opening degree
threshold.
[0060] In this embodiment, in the process of opening
the second valve body or the third valve body, the open-
ing degree of the proportional control valve is adjusted
multiple times according to the preset opening degree,
so that the valve body slowly opens to the opening degree
threshold, thereby improving the stability in the pressure
transition process, further reducing the noise generated
during the switching of the working mode, and enhancing
the user’s experience.
[0061] For example, in the case of switching the indoor
unit from the cooling mode to the heating mode, at the
time of opening the first pressure gas pipe, the second
valve body is controlled to open to a preset opening de-
gree first, and maintained for a maintenance time. After
the maintenance time reaches the second time duration
threshold, the second valve body is fully opened; and
then the first valve body of the liquid pipe is opened, com-
pleting the switching from the cooling mode to the heating
mode. Of course, there may be multiple preset opening
degrees in the opening process, the multiple preset open-
ing degrees may be the same or different, the mainte-
nance time corresponding to each preset opening degree
may also be the same or different, and the sum of the
maintenance time corresponding to the multiple preset
opening degrees is reasonably set according to the sec-
ond time duration threshold.

[0062] In addition, as shown in Fig. 2, since the first
valve body 112 can control the flow rate of the liquid pipe
102 by adjusting the opening degree, an expansion valve
for throttling and pressure reduction between the indoor
and outdoor heat exchangers can be omitted, simplifying
the system structure and reducing the cost. Similarly, an
expansion valve 240 for throttling and pressure reduction
between the indoor and outdoor heat exchangers is also
utilized to replace the first valve body, as shown in Fig. 3.

Embodiment 5:

[0063] As shown in Fig. 4, according to an embodiment
of the second aspect of the present invention, there is
proposed a control method for an air conditioner, com-
prising:

step 302, obtaining switching information of a work-
ing mode of the air conditioner; and

step 304, controlling the valve assembly according
to the switching information so that a gas pipe and
a liquid pipe are closed according to the sequence
of first the gas pipe and then the liquid pipe, and then
opened according to the sequence of first the gas
pipe and then the liquid pipe.

[0064] In this embodiment, when it is detected that the
air conditioner needs to switch the working mode, the
gas pipe opened in the current working mode is closed
first according to the switching information, and then the
liquid pipe is controlled to be closed, so that the pressure
in the liquid pipe is restored to an initial value when the
air conditioner is in a standby state, the refrigerant inside
the indoor unit heat exchanger is limited, and after it is
determined that the pressure in the liquid pipe is stable,
i.e., after the liquid pipe is completely closed, the gas
pipe corresponding to a target working mode is controlled
to be opened according to the switching information, so
that a pressure difference is formed in the pipe, and then
the liquid pipe is controlled to be opened to restore the
refrigerant flow, completing switching of the refrigerant
flow direction. The working mode includes a cooling
mode and a heating mode. Thus, during the switching
process of the working mode, the refrigerant inside the
indoor unit heat exchanger is limited through first closing
the gas pipe and the liquid pipe, which reduces the
amount of refrigerant to be balanced after the gas pipe
connected to the target working mode is connected, and
reduces the refrigerant noise caused by the impact of
high-pressure and low-pressure refrigerants during the
gas pipe and liquid pipe connection process. At the same
time, the refrigerant flow may be switched without limiting
the refrigerant flow, which greatly shortens the duration
of the switching process, ensures the operation stability
of the compressor, improves the cooling or heating effect
of the air conditioner, and enhances the reliability of the
air conditioner.
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Embodiment 6:

[0065] As shown in Fig. 5, according to an embodiment
of the present invention, there is proposed a control meth-
od for an air conditioner, comprising:

step 402, obtaining switching information of a work-
ing mode of the air conditioner;

step 404, controlling the third valve body to close
and then controlling the first valve body to close, ac-
cording to the switching information of the air condi-
tioner switching from the cooling mode to the heating
mode;

step 406, timing a first time duration in which the first
valve body is closed;

step 408, determining whether the first time duration
reaches a first time duration threshold, if yes, pro-
ceeding to step 410, otherwise, proceeding to step
406;

step 410, controlling the second valve body to open,
and timing a second time duration in which the sec-
ond valve body is opened;

step 412, determining whether the second time du-
ration reaches a second time duration threshold, if
yes, proceeding to step 414, otherwise, proceeding
to step 410; and

step 414, controlling the first valve body to open.

[0066] In this embodiment, at the time of switching from
the cooling mode to the heating mode, the third valve
body is controlled to close first to disconnect the second
pressure gas pipe which is opened in the cooling mode.
Then the first valve body is controlled to close so that the
liquid pipe is closed, and timing of the first time duration
in which the first valve body is closed is started. When
the first time duration reaches the first time duration
threshold, it indicates that the liquid pipe is completely
closed and the pressure in the liquid pipe is stabilized.
In such a case, the second valve body is controlled to
open so that the first pressure gas pipe is opened, and
timing of the second time duration in which the second
valve body is opened is started. When the second time
duration reaches the second time duration threshold, it
indicates that a pressure difference between the gas pipe
and the first pressure gas pipe is formed and the pressure
difference is stable, then the liquid pipe is opened by
controlling the first valve body to achieve switching of the
refrigerant flow direction. In this way, the amount of re-
frigerant to be balanced after the first pressure gas pipe
is connected is effectively reduced, and the refrigerant
noise generated by the impact of high-pressure and low-
pressure refrigerants during the connection process is

reduced. Moreover, switching of the refrigerant flow can
be achieved without limiting the refrigerant flow, which
greatly shortens the duration of the switching process,
ensures the operation stability of the compressor, im-
proves the cooling or heating effect of the air conditioner,
and enhances the reliability of the air conditioner.

Embodiment 7:

[0067] As shown in Fig. 6, according to an embodiment
of the present invention, there is proposed a control meth-
od for an air conditioner, comprising:

step 502, obtaining switching information of a work-
ing mode of the air conditioner;

step 504, controlling the second valve body to close
and then controlling the first valve body to close, ac-
cording to the switching information of the air condi-
tioner switching from the heating mode to the cooling
mode;

step 506, timing a first time duration in which the first
valve body is closed;

step 508, determining whether the first time duration
reaches a first time duration threshold, if yes, pro-
ceeding to step 510, otherwise, proceeding to step
506;

step 510, controlling the third valve body to open,
and timing a third time duration in which the third
valve body is opened;

step 512, determining whether the third time duration
reaches a third time duration threshold, if yes, pro-
ceeding to step 514, otherwise, proceeding to step
510; and

step 514, controlling the first valve body to open.

[0068] In this embodiment, at the time of switching from
the heating mode to the cooling mode, the second valve
body is controlled to close first to disconnect the first pres-
sure gas pipe which is opened in the heating mode. Then
the first valve body is controlled to close so that the liquid
pipe is closed, and timing of the first time duration in which
the first valve body is closed is started. When the first
time duration reaches the first time duration threshold, it
indicates that the liquid pipe is completely closed and the
pressure in the liquid pipe is stabilized. In such a case,
the third valve body is controlled to open so that the sec-
ond pressure gas pipe is opened, and timing of the third
time duration in which the third valve body is opened is
started. When the third time duration reaches the third
time duration threshold, it indicates that a pressure dif-
ference between the gas pipe and the second pressure
gas pipe is formed and the pressure difference is stable,
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then the liquid pipe is opened by controlling the first valve
body to achieve switching of the refrigerant flow direction.
In this way, the amount of refrigerant to be balanced after
the second pressure gas pipe is connected is effectively
reduced, and the refrigerant noise generated by the im-
pact of high-pressure and low-pressure refrigerants dur-
ing the connection process is reduced.

Embodiment 8:

[0069] As shown in Fig. 7, according to an embodiment
of the present invention, there is proposed a control meth-
od for an air conditioner, a third valve body of the air
conditioner being a proportional control valve, the control
method comprising:

step 602, obtaining switching information of a work-
ing mode of the air conditioner;

step 604, controlling a second valve body to close
and then controlling a first valve body to close, ac-
cording to the switching information of the air condi-
tioner switching from the heating mode to the cooling
mode;

step 606, timing a first time duration in which the first
valve body is closed;

step 608, determining whether the first time duration
reaches a first time duration threshold, if yes, pro-
ceeding to step 610, otherwise, proceeding to step
606;

step 610, controlling the third valve body to open,
and adjusting an opening degree of the third valve
body multiple times according to a preset opening
degree;

step 612, timing a third time duration in which the
third valve body is opened;

step 614, determining whether the third time duration
reaches a third time duration threshold, if yes, pro-
ceeding to step 616, otherwise, proceeding to step
612; and

step 616, controlling the first valve body to open.

[0070] In this embodiment, the indoor unit is switched
from the heating mode to the cooling mode. At the time
of opening the second pressure gas pipe, i.e., in the proc-
ess of opening the third valve body, the opening degree
of the second valve body is adjusted multiple times ac-
cording to the preset opening degree. For example, the
third valve body is controlled to open to a first preset
opening degree first. After the maintenance time in which
the third valve body is maintained open according to the
first preset opening degree reaches a time threshold cor-

responding to the first preset opening degree, the open-
ing degree of the third valve body continues to be in-
creased according to a next preset opening degree, and
this process is repeated until the third valve body slowly
opens to the opening degree threshold. Then the first
valve body of the liquid pipe is opened, completing the
switching from the heating mode to the cooling mode. In
this way, the stability in the pressure transition process
is improved, the noise generated during the switching of
the working mode is further reduced, and the user’s ex-
perience is enhanced.
[0071] It may be understood that there may be multiple
preset opening degrees in the opening process, the mul-
tiple preset opening degrees may be the same or differ-
ent, the maintenance time corresponding to each preset
opening degree may also be the same or different, and
the sum of the maintenance time corresponding to the
multiple preset opening degrees is reasonably set ac-
cording to the third time duration threshold.

Embodiment 9:

[0072] As shown in Fig. 8, according to an embodiment
of the present invention, there is proposed a control meth-
od for an air conditioner, a second valve body of the air
conditioner being a proportional control valve, the control
method comprising:

step 702, obtaining switching information of a work-
ing mode of the air conditioner;

step 704, controlling the third valve body to close
and then controlling the first valve body to close, ac-
cording to the switching information of the air condi-
tioner switching from the cooling mode to the heating
mode;

step 706, timing a first time duration in which the first
valve body is closed;

step 708, determining whether the first time duration
reaches a first time duration threshold, if yes, pro-
ceeding to step 710, otherwise, proceeding to step
706;

step 710, controlling the second valve body to open,
and adjusting an opening degree of the second valve
body multiple times according to a preset opening
degree;

step 712, timing a second time duration in which the
second valve body is opened;

step 714, determining whether the second time du-
ration reaches a second time duration threshold, if
yes, proceeding to step 716, otherwise, proceeding
to step 712; and
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step 716, controlling the first valve body to open.

[0073] In this embodiment, the indoor unit is switched
from the cooling mode to the heating mode. At the time
of opening the first pressure gas pipe, i.e., in the process
of opening the second valve body, the opening degree
of the second valve body is adjusted multiple times ac-
cording to the preset opening degree. For example, the
second valve body is controlled to open to a first preset
opening degree first. After the maintenance time in which
the second valve body is maintained open according to
the first preset opening degree reaches a time threshold
corresponding to the first preset opening degree, the
opening degree of the second valve body continues to
be increased according to a next preset opening degree,
and this process is repeated until the second valve body
slowly opens to the opening degree threshold. Then the
first valve body of the liquid pipe is opened, completing
the switching from the cooling mode to the heating mode.
In this way, the stability in the pressure transition process
is improved, the noise generated during the switching of
the working mode is further reduced, and the user’s ex-
perience is enhanced.
[0074] It needs to be noted that the sum of the main-
tenance time corresponding to the multiple preset open-
ing degrees is reasonably set according to the second
time duration threshold.

Embodiment 10:

[0075] According to a specific embodiment of the
present invention, there is proposed a control method for
an air conditioner.
[0076] For example, as shown in Fig. 2, the gas pipe
(the first port 212 of the indoor heat exchanger) and the
liquid pipe (the second port 214 of the indoor heat ex-
changer) of the heat exchanger of the indoor unit are
connected to the indoor side gas pipe (the first pressure
gas pipe 104 and the second pressure gas pipe 106) and
liquid pipe 102 of the switching device (the refrigerant
switching device 100), respectively; and the outdoor side
medium-pressure liquid pipe 102, high-pressure gas pipe
(the first pressure gas pipe 104) and low-pressure gas
pipe (the second pressure gas pipe 106) of the switching
device are connected to the liquid pipe (the first port 222
of the outdoor heat exchanger) of the heat exchanger of
the outdoor unit, and the high-pressure gas pipe (the ex-
haust port 232) and the low-pressure gas pipe (the gas
suction port 234) of the compressor of the outdoor unit,
respectively. The outdoor side medium-pressure liquid
pipe 102 of the switching device is connected to the in-
door side liquid pipe through an electric ball valve (the
first valve body 112), and after connected to an electric
ball valve (the second valve body 114, the third valve
body 116) respectively, the outdoor side high-pressure
gas pipe and low-pressure gas pipe are connected to the
indoor side gas pipe at the same time.
[0077] When the indoor unit heat exchanger runs in

the cooling mode, the switching device makes the electric
ball valve on the outdoor side medium-pressure liquid
pipe 102 open, the indoor side and outdoor side liquid
pipes 102 of the switching device are in communication,
the electric ball valve on the outdoor side low-pressure
gas pipe is opened, the electric ball valve on the high-
pressure gas pipe is closed, and the indoor side gas pipe
of the switching device is in communication with the out-
door side low-pressure gas pipe. The refrigerant flows
from the medium-pressure liquid pipe 102 into the indoor
unit heat exchanger, and then flows out from the low-
pressure gas pipe.
[0078] When the indoor unit heat exchanger runs in
the heating mode, the switching device makes the elec-
tric ball valve on the indoor side liquid pipe 102 open, the
indoor side and outdoor side liquid pipes 102 of the
switching device are in communication, the electric ball
valve on the outdoor side high-pressure gas pipe is
opened, the electric ball valve on the outdoor side low-
pressure gas pipe is closed, and the indoor side gas pipe
is in communication with the outdoor side high-pressure
gas pipe. The refrigerant flows from the high-pressure
gas pipe into the indoor unit heat exchanger and then
flows out from the outdoor side liquid pipe 102.
[0079] When the indoor unit is switched from the cool-
ing mode to the heating mode, the indoor unit gas pipe
needs to be switched from the originally connected out-
door side low-pressure gas pipe to the outdoor side high-
pressure gas pipe. Under the effect of a pressure differ-
ence, the refrigerant flow direction of the indoor unit is
changed from the original direction of from the liquid pipe
102 to the gas pipe to the direction of from the gas pipe
to the liquid pipe 102.When the switching device per-
forms switching, the electric ball valve of the outdoor side
low-pressure gas pipe is closed first, then the electric ball
valve on the liquid pipe 102 is closed, then the valve body
on the outdoor side high-pressure gas pipe is opened to
an opening degree A and maintained for time ta, and
then is fully opened, and finally the valve body of the
liquid pipe 102 is opened, completing the switching from
the cooling mode to the heating mode.
[0080] When the indoor unit is switched from the heat-
ing mode to the cooling mode, the indoor unit gas pipe
needs to be switched from the originally connected out-
door side high-pressure gas pipe to the outdoor side low-
pressure gas pipe. Under the effect of a pressure differ-
ence, the refrigerant flow direction of the indoor unit is
changed from the original direction of from the gas pipe
to the liquid pipe 102 to the direction of from the liquid
pipe 102 to the gas pipe. When the switching device per-
forms switching, the electric ball valve of the outdoor side
high-pressure gas pipe is closed first, then the electric
ball valve on the outdoor side liquid pipe 102 is closed,
then the valve body on the outdoor side low-pressure
gas pipe is opened to an opening degree B and main-
tained for time tb, and then is fully opened, and finally
the valve body of the liquid pipe 102 is opened, complet-
ing the switching from the heating mode to the cooling
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mode.
[0081] As shown in Fig. 3, the control of the electric
ball valve may also be achieved by the expansion valve
240 (a throttling electronic expansion valve in a heating
or cooling system) on the liquid pipe of the indoor unit.
[0082] Further, the air conditioner may be a household
type air conditioner, or an air conditioning unit consisting
of an outdoor unit and multiple indoor units. It may be
understood that there may be a single switching device,
or multiple switching devices connected in parallel, i.e.,
in the air conditioning unit, each indoor unit is connected
with a corresponding switching device.
[0083] The valve bodies used for the high-pressure gas
pipe and the low-pressure gas pipe of the switching de-
vice may be valve bodies whose opening degree can be
adjusted, including electric ball valves, electronic expan-
sion valves, etc. It is also feasible to replace the above
valve bodies with multiple on-off valve bodies (e.g., so-
lenoid valves) having different calibers in parallel combi-
nation, wherein the valve bodies having small calibers
are opened at the time of balancing, and the valve bodies
having large calibers are opened after the balancing. As
shown in Fig. 3, the valve body that shuts off the liquid
pipe 102 of the switching device can be placed in the
switching device, or can be replaced by an electronic
expansion valve on the indoor unit liquid pipe (the second
port 214 of the indoor heat exchanger).
[0084] In this embodiment, in the switching process,
the gas pipe connected before switching is shut off first,
then the liquid pipe 102 is shut off, then the gas pipe
required to be connected after switching is slowly con-
nected, and finally the liquid pipe 102 is opened to resume
refrigerant flow, completing the switching of the refriger-
ant flow direction. Thus, by limiting the refrigerant inside
the heat exchanger of the indoor unit, the amount of re-
frigerant to be balanced after the gas pipe connected in
a next mode is connected is reduced, the refrigerant
noise generated by the connecting process is reduced,
and the duration of the switching process can also be
shortened.

Embodiment 11:

[0085] In an embodiment according to the third aspect
of the present invention, there is proposed a computer-
readable storage medium on which a computer program
is stored, wherein when the computer program is exe-
cuted by a processor, the control method for an air con-
ditioner proposed in the second aspect is implemented.
Therefore, the computer-readable storage medium has
all the beneficial effects of the control method for an air
conditioner proposed in the second aspect, which will not
be described further here.
[0086] In the description of the present specification,
the terms "first" and "second" are used for the purpose
of description only, and cannot be understood as indicat-
ing or implying relative importance, unless otherwise ex-
plicitly specified or defined; and the terms "connection",

"mounting", "fixing" and the like should be understood in
a broad sense, for example, "connection" may be a fixed
connection, and may also be a removable connection,
or an integral connection; and may be direct connection
and may also be indirect connection through an interme-
diary. A person of ordinary skills in the art could under-
stand the specific meaning of the terms in the present
invention according to specific situations.
[0087] In the description of the present specification,
the descriptions of the terms "one embodiment", "some
embodiments" and "specific embodiments" and the like
mean that specific features, structures, materials or char-
acteristics described in conjunction with the embodi-
ment(s) or example(s) are included in at least one em-
bodiment or example of the present invention. In the
specification, the schematic representation of the above
terms does not necessarily refer to the same embodiment
or example. Moreover, the particular features, structures,
materials or characteristics described may be combined
in a suitable manner in any one or more embodiments
or examples.
[0088] The descriptions above are only preferred em-
bodiments of the present invention, which are not used
to limit the present invention. For a person skilled in the
art, the present invention may have various changes and
variations. Any modifications, equivalent substitutions,
improvements etc. within the spirit and principle of the
present invention shall all be included in the protection
scope of the present invention.

Claims

1. An air conditioner, comprising:

a refrigerant switching device, comprising a liq-
uid pipe, a gas pipe and a valve assembly, the
valve assembly being arranged on the liquid
pipe and the gas pipe and configured to open
the liquid pipe and the gas pipe or close the liquid
pipe and the gas pipe;
an indoor heat exchanger, a first port of the in-
door heat exchanger being connected to the liq-
uid pipe and a second port of the indoor heat
exchanger being connected to the gas pipe;
an outdoor heat exchanger, a first port of the
outdoor heat exchanger being connected to the
liquid pipe;
a compressor, a first port of the compressor be-
ing connected to the gas pipe and a second port
of the compressor being connected to a second
port of the outdoor heat exchanger;
a memory, storing a computer program; and
a processor, connected to the memory and the
valve assembly, the processor executing the
computer program so as to perform the follow-
ing:
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obtaining switching information of a working
mode of the air conditioner; and
controlling the valve assembly according to
the switching information so that the gas
pipe and the liquid pipe are closed accord-
ing to the sequence of first the gas pipe and
then the liquid pipe, and then opened ac-
cording to the sequence of first the gas pipe
and then the liquid pipe.

2. The air conditioner according to claim 1, wherein the
first port of the compressor comprises an exhaust
port and a gas suction port; and the gas pipe com-
prises:

a first pressure gas pipe, connected between
the exhaust port and the second port of the in-
door heat exchanger; and
a second pressure gas pipe, connected be-
tween the gas suction port and the second port
of the indoor heat exchanger;
wherein a pressure on the first pressure gas pipe
is greater than a pressure on the second pres-
sure gas pipe.

3. The air conditioner according to claim 2, wherein the
valve assembly comprises:

a first valve body, arranged in the liquid pipe and
configured to open or close the liquid pipe;
a second valve body, arranged in the first pres-
sure gas pipe and configured to open or close
the first pressure gas pipe; and
a third valve body, arranged in the second pres-
sure gas pipe and configured to open or close
the second pressure gas pipe.

4. The air conditioner according to claim 3, wherein the
step of the processor executing controlling the valve
assembly according to the switching information
when executing the computer program specifically
comprises:

controlling the third valve body to close and then
controlling the first valve body to close, accord-
ing to the switching information of the air condi-
tioner switching from a cooling mode to a heating
mode;
controlling the second valve body to open,
based on a first time duration in which the first
valve body is closed reaching a first time dura-
tion threshold; and
controlling the first valve body to open, based
on a second time duration in which the second
valve body is opened reaching a second time
duration threshold.

5. The air conditioner according to claim 3, wherein the

step of the processor executing controlling the valve
assembly according to the switching information
when executing the computer program specifically
comprises:

controlling the second valve body to close and
then controlling the first valve body to close, ac-
cording to the switching information of the air
conditioner switching from a heating mode to a
cooling mode;
controlling the third valve body to open, based
on a first time duration in which the first valve
body is closed reaching a first time duration
threshold; and
controlling the first valve body to open, based
on a third time duration in which the third valve
body is opened reaching a third time duration
threshold.

6. The air conditioner according to any one of claims
3-5, wherein

the first valve body, the second valve body and
the third valve body are each a proportional con-
trol valve; and
the step of the processor executing the compu-
ter program to perform controlling the second
valve body or the third valve body to open spe-
cifically comprises:
adjusting an opening degree of the proportional
control valve multiple times according to a preset
opening degree, so that the opening degree of
the proportional control valve reaches an open-
ing degree threshold.

7. A control method for an air conditioner, applied to
the air conditioner according to any one of claims
1-6, the control method comprising:

obtaining switching information of a working
mode of the air conditioner; and
controlling the valve assembly according to the
switching information so that a gas pipe and a
liquid pipe are closed according to the sequence
of first the gas pipe and then the liquid pipe, and
then opened according to the sequence of first
the gas pipe and then the liquid pipe.

8. The control method for an air conditioner according
to claim 7, wherein the valve assembly comprises a
first valve body, a second valve body and a third
valve body; and the step of controlling the valve as-
sembly according to the switching information spe-
cifically comprises:

controlling the third valve body to close and then
controlling the first valve body to close, accord-
ing to the switching information of the air condi-
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tioner switching from a cooling mode to a heating
mode;
controlling the second valve body to open,
based on a first time duration in which the first
valve body is closed reaching a first time dura-
tion threshold; and
controlling the first valve body to open, based
on a second time duration in which the second
valve body is opened reaching a second time
duration threshold.

9. The control method for an air conditioner according
to claim 7, wherein the valve assembly comprises a
first valve body, a second valve body and a third
valve body; and the step of controlling the valve as-
sembly according to the switching information spe-
cifically comprises:

controlling the second valve body to close and
then controlling the first valve body to close, ac-
cording to the switching information of the air
conditioner switching from a heating mode to a
cooling mode;
controlling the third valve body to open, based
on a first time duration in which the first valve
body is closed reaching a first time duration
threshold; and
controlling the first valve body to open, based
on a third time duration in which the third valve
body is opened reaching a third time duration
threshold.

10. A computer-readable storage medium on which a
computer program is stored, wherein when the com-
puter program is executed by a processor, the con-
trol method for an air conditioner according to any
one of claims 7-9 is implemented.
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