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Disclosed is a method for controlling a variable

refrigerant flow (VRF) heat pump system. The VRF heat
pump system includes a compressor, at least one hy-
draulic module and at least one air conditioner indoor
unit. The at least one hydraulic module and the at least
one air conditioner indoor unit are both connected to the
compressor. The method includes: obtaining a first en-
ergy demand information of the at least one air condi-
tioner indoor unit and a second energy demand informa-

energy demand information represents a heating capac-
ity demand of the at least one air conditioner indoor unit,
and the second energy demand information represents
a heating capacity demand of the at least one hydraulic
module; and adjusting an operating frequency of the
compressor according to target parameters correspond-
ing tothe firstenergy demand information and the second
energy demand information. The present application fur-
ther discloses a VRF heat pump system and a compu-

tion of the at least one hydraulic module; wherein the first ter-readable storage medium.

obtaining a first energy demand information of the at least one air-conditioning
indoor unit and a second energy demand information of the at least one hydraulic
module; the first energy demand information represents a heating capacity deman
of the at least one air-conditioning indoor unit, and the second energy demand S10
information represents a heating capacity demand of the at least one hydraulic /—
module

Y

S20
adjusting an operating frequency of the compressor according to target parameters /_
corresponding to the first energy demand information and the second energy
demand information
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to Chinese Patent Application No. 202111137871.4, filed on September
27, 2021, the entire contents of which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present application relates to the technical field of variable refrigerant flow (VRF) heat pump systems, and
in particular to a method for controlling a VRF heat pump system, a VRF heat pump system, and a computer-readable
storage medium.

BACKGROUND

[0003] With the development of economy and technology, the variable refrigerant flow (VRF) heat pump systems are
increasingly used in daily life. For example, the air source heat pump adds a hydraulic module to provide heat source
for capillary floor radiant heating, radiator heating, etc., and also to the water storage tank for domestic water.

[0004] At present, in VRF systems with indoor air duct units and hydraulic modules, the operating frequency of the
outdoor compressor is generally regulated according to the preset fixed exhaust pressure or the temperature in the
middle of the coil of the air duct unit, which is easy to cause the output capacity of the compressor does not match the
actual indoor heat exchange demand, resulting in the inability to effectively balance the indoor ambient temperature
adjustment and the heat supply of the hydraulic module.

SUMMARY

[0005] The main objective of the present application is to provide a method for controlling a variable refrigerant flow
(VRF) heat pump system, a VRF heat pump system and a computer-readable storage medium, aiming to accurately
match the output capacity of the compressor with the actual indoor heat exchange demand, so as to effectively balance
the indoor ambient temperature adjustment and the heat supply of the hydraulic module.

[0006] In orderto achieve the above object, the present application provides a method for controlling a VRF heat pump
system. The VRF heat pump system comprises a compressor, at least one hydraulic module and at least one air
conditioner indoor unit. The at least one hydraulic module and the at least one air conditioner indoor unit are both
connected to the compressor, and the method for controlling the VRF heat pump system comprises the following steps:

obtaining a first energy demand information of the at least one air conditioner indoor unit and a second energy
demand information of the at least one hydraulic module; the first energy demand information represents a heating
capacity demand of the atleast one air conditioner indoor unit, and the second energy demand information represents
a heating capacity demand of the at least one hydraulic module; and

adjusting an operating frequency of the compressor according to a target parameter corresponding to the first energy
demand information and the second energy demand information.

[0007] In an embodiment, the adjusting the operating frequency of the compressor according to the target parameter
corresponding to the first energy demand information and the second energy demand information comprises:

in response to the first energy demand information indicating that the heating capacity demand of the at least one
air conditioner indoor unit is greater than a first preset value, adjusting the operating frequency of the compressor
according to an indoor heat exchanger temperature of a currently turned-on air conditioner indoor unit, the target
parameter comprises the indoor heat exchanger temperature; and

in response to the first energy demand information indicating that the heating capacity demand of the at least one
air conditioner indoor unit is less than or equal to the first preset value, and the second energy demand information
indicating that the heating capacity demand of the at least one hydraulic module is greater than a second preset
value, adjusting the operating frequency of the compressor according to an outlet water temperature of the hydraulic
module, the target parameter comprises the outlet water temperature.

[0008] In an embodiment, the in response to the first energy demand information indicating that the heating capacity
demand of the at least one air conditioner indoor unit is greater than the first preset value, adjusting the operating
frequency of the compressor according to an indoor heat exchanger temperature of the currently turned-on air conditioner
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indoor unit comprises:

determining a first frequency correction value according to the indoor heat exchanger temperature and a preset
heat exchanger temperature;

obtaining a first target frequency after adjusting an initial frequency of the compressor according to the first frequency
correction value; and

controlling the compressor to operate at the first target frequency.

[0009] In an embodiment, the determining the first frequency correction value based on the indoor heat exchanger
temperature and the preset heat exchanger temperature comprises:

determining a first temperature difference value between the preset heat exchanger temperature and the indoor
heat exchanger temperature;

inresponse to the first temperature difference value being greater than or equal to a first preset temperature difference,
the first target correction value being the first frequency correction value; and

in response to the first temperature difference value being less than a second preset temperature difference, the
second target correction value being the first frequency correction value,

the second preset temperature difference is less than or equal to the first preset temperature difference, the first
target frequency corresponding to the first target correction value is greater than the initial frequency, and the first
target frequency corresponding to the second target correction value is less than the initial frequency.

[0010] Inan embodiment, before the adjusting the operating frequency of the compressor according to the indoor heat
exchanger temperature of the currently turned-on air conditioner indoor unit, the method further comprises:

in response to the first energy demand information indicating that the heating capacity demand of the at least one
air conditioner indoor unit is greater than the first preset value, obtaining an exhaust pressure of the compressor;
determining a condensation temperature of the currently turned-on air conditioner indoor unit according to the
exhaust pressure, the indoor heat exchanger temperature comprises the condensation temperature; or

in response to the first energy demand information indicating that the heating capacity demand of the at least one
air conditioner indoor unit is greater than the first preset value, obtaining a rated heating capacity of the currently
turned-on air conditioner indoor unit and a coil temperature of an indoor heat exchanger corresponding to the
currently turned-on air conditioner indoor unit;

determining a weight value of each currently turned-on air conditioner indoor unit according to the rated heating
capacity; and

determining the indoor heat exchanger temperature according to the coil temperature and a weight value corre-
sponding to the coil temperature.

[0011] In an embodiment, after the obtaining the first energy demand information of the at least one air conditioner
indoor unit and the second energy demand information of the at least one hydraulic module, the method further comprises:

in response to the first energy demand information indicating that the heating capacity demand of the at least one
air conditioner indoor unit is greater than the first preset value, obtaining an installation status information of a
pressure sensor on an exhaust side of the compressor;

in response to the installation status information indicating that the pressure sensor is not installed on the exhaust
side of the compressor, obtaining the exhaust pressure of the compressor, and determining the condensation
temperature of the currently turned-on air conditioner indoor unit according to the exhaust pressure; and

in response to the installation status information indicating that the pressure sensor is installed on the exhaust side
of the compressor, obtaining the rated heating capacity of the currently turned-on air conditioner indoor unit and the
coil temperature of the indoor heat exchanger corresponding to the currently turned-on air conditioner indoor unit,
determining the weight value of each currently turned-on air conditioner indoor unit according to the rated heating
capacity; and determining the indoor heat exchanger temperature according to the coil temperature and the weight
value corresponding to the coil temperature.

[0012] In an embodiment, the in response to the first energy demand information indicating that the heating capacity
demand of the at least one air conditioner indoor unit is less than or equal to the first preset value, and the second energy
demand information indicating that the heating capacity demand of the at least one hydraulic module is greater than a
second preset value, adjusting the operating frequency of the compressor according to an outlet water temperature of
the hydraulic module comprises:
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in response to the first energy demand information indicating that the heating capacity demand of the at least one
air conditioner indoor unit is less than or equal to the first preset value, and the second energy demand information
indicating that the heating capacity demand of the at least one hydraulic module is greater than a second preset
value, determining a current first condensation temperature of the hydraulic module according to the outlet water
temperature;

determining a second frequency correction value according to the first condensation temperature and a target
condensation temperature;

obtaining a second target frequency after adjusting the initial frequency of the compressor according to the second
frequency correction value; and

controlling the compressor to operate at the second target frequency.

[0013] Inanembodiment, the determining the current first condensation temperature of the hydraulic module according
to the outlet water temperature comprises:

determining a temperature correction value according to the outlet water temperature and a set water temperature
of the hydraulic module;

obtaining a reference condensation temperature after correcting a preset condensation temperature according to
the temperature correction value; and

determining the first condensation temperature according to the reference condensation temperature.

[0014] In an embodiment, the determining the temperature correction value according to the outlet water temperature
and the set water temperature of the hydraulic module comprises:

determining a second temperature difference value between the set water temperature and the outlet water tem-
perature;

determining a temperature adjustment value according to the second temperature difference value; and

obtaining the temperature correction value after adjusting the set water temperature according to the temperature
adjustment value,

the temperature adjustment value shows an increasing trend as the second temperature difference value increases,
and/or the temperature adjustment value shows a decreasing trend as the second temperature difference value
decreases.

[0015] In anembodiment, the determining the first condensation temperature according to the reference condensation
temperature comprises:

in response to the reference condensation temperature being within a preset temperature interval, the reference
condensation temperature being the first condensation temperature;

in response to the reference condensation temperature being less than a minimum critical value of the preset
temperature interval, the minimum critical value being the first condensation temperature; and

in response to the reference condensation temperature being greater than a maximum critical value of the preset
temperature interval, the maximum critical value being the first condensation temperature.

[0016] In an embodiment, before the determining the first condensation temperature according to the reference con-
densation temperature, the method further comprises:

obtaining an outdoor ambient temperature and the current operating frequency of the compressor; and
determining the maximum critical value based on the outdoor ambient temperature and the operating frequency.

[0017] In an embodiment, the determining the second frequency correction value according to the first condensation
temperature and the target condensation temperature comprises:

determining a third temperature difference value between the target condensation temperature and the second
condensation temperature;

in response to the third temperature difference value being greater than or equal to the third preset temperature
difference, a third target correction value being the second frequency correction value; and

in response to the third temperature difference value being less than the fourth preset temperature difference, a
fourth target correction value being the second frequency correction value,

the fourth preset temperature difference is less than or equal to the third preset temperature difference, the second
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target frequency corresponding to the third target correction value is greater than the initial frequency, and the
second target frequency corresponding to the fourth target correction value is less than the initial frequency.

[0018] In an embodiment, in response to the first energy demand information indicating that the heating capacity
demand of the at least one air conditioner indoor unit is less than or equal to the first preset value, and the second energy
demand information indicating that the heating capacity demand of the at least one hydraulic module is greater than a
second preset value, adjusting the operating frequency of the compressor according to an outlet water temperature of
the hydraulic module comprises:

in response to the first energy demand information indicating that the heating capacity demand of the at least one
air conditioner indoor unit is less than or equal to the first preset value, and the second energy demand information
indicating that the heating capacity demand of the at least one hydraulic module is greater than a second preset
value, determining the third target frequency according to the first target temperature difference, the second target
temperature difference, the outlet water temperature and the set water temperature of the hydraulic module; and
controlling the compressor to operate at the third target frequency;

the first target temperature difference is a temperature difference between a first actual condensation temperature
of the hydraulic module and the set condensation temperature at a current moment, and the second target temper-
ature difference is a temperature difference between the set condensation temperature and the second actual
condensation temperature of the hydraulic module when a last time adjusting the operating frequency of the com-
pressor according to a water temperature at an outlet of the hydraulic module, the first actual condensation temper-
ature is a parameter corresponding to the outlet water temperature, and the second actual condensation temperature
is a parameter corresponding to the water temperature at the outlet.

[0019] Inanembodiment, the determining the third target frequency according to the first target temperature difference,
the second target temperature difference, the outlet water temperature and the set water temperature of the hydraulic
module comprises:

determining a third temperature difference value between the first target temperature difference and the second
target temperature difference, and determining a fourth temperature difference value between the set water tem-
perature and the outlet water temperature;

determining a target frequency adjustment value according to the third temperature difference value and the fourth
temperature difference value; and

obtaining the third target frequency by adjusting the current operating frequency of the compressor according to the
target frequency adjustment value,

the third target frequency shows an increasing trend as the third temperature difference value increases, and the
third target frequency shows an increasing trend as the fourth temperature difference value increases.

[0020] In an embodiment, while or after the adjusting the operating frequency of the compressor according to the
target parameter corresponding to the first energy demand information and the second energy demand information, the
method further comprises:

adjusting an opening of a first electronic expansion valve of the air conditioner indoor unit so that the temperature
difference between an actual heat exchange temperature of the air conditioner indoor unit and a first target heat
exchange temperature is less than a first set temperature difference; and/or

adjusting an opening of a second electronic expansion valve of the hydraulic module so that the temperature dif-
ference between an actual heat exchange temperature of the hydraulic module and a second target heat exchange
temperature is less than a second set temperature difference,

the first target heat exchange temperature and/or the second target heat exchange temperature are determined
according to the first energy demand information and the second energy demand information.

[0021] In an embodiment, the adjusting the opening of the first electronic expansion valve of the air conditioner indoor
unit comprises:

obtaining the current first heat exchange temperature of the air conditioner indoor unit;

determining a first opening adjustment value according to a first deviation value between the first heat exchange
temperature and the first target heat exchange temperature; and

adjusting the opening of the first electronic expansion valve according to the first opening adjustment value;

the first opening adjustment value shows an increasing trend as the first deviation value increases.
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[0022] In an embodiment, the adjusting an opening of a second electronic expansion valve of the hydraulic module
comprises:

obtaining a first temperature of a refrigerant inlet of the hydraulic module and a second temperature of a refrigerant
outlet of the hydraulic module;

determining a second heat exchange temperature of the hydraulic module according to the first temperature and
the second temperature;

determining a second opening adjustment value according to a second deviation value between the second heat
exchange temperature and the second target heat exchange temperature; and

adjusting the opening of the second electronic expansion valve according to the second opening adjustment value,
the second opening adjustment value shows an increasing trend as the second deviation value increases.

[0023] Moreover, in order to achieve the above objective, the present application further provides a VRF heat pump
system, comprising: a compressor, at least one hydraulic module, at least one air conditioner indoor unit, and a control
device. The at least one hydraulic module and the at least one air conditioner indoor unit are both connected to the
compressor. The compressor, the at least one hydraulic module and the at least one air conditioner indoor unit are all
connected to the control device. The control device comprises: a memory, a processor and a program for controlling
the VRF heat pump system stored on the memory and executable on the processor. When the program for controlling
the VRF heat pump system is executed by the processor, the method for controlling the VRF heat pump system as
described above is implemented.

[0024] Moreover, in order to achieve the above objective, the present application further provides a computer-readable
storage medium. A program for controlling the VRF heat pump system is stored in the storage medium, and when the
program for controlling the VRF heat pump system is executed by a processor, the method for controlling the VRF heat
pump system as mentioned above is implemented.

[0025] The method for controlling a VRF heat pump system provided by the present application is based on a VRF
heat pump system in which a compressor is connected to at least one hydraulic module and at least one air conditioner
indoor unit. Based on the first energy demand information and the second energy demand information representing the
actual demand of the heating capacity of the air conditioner indoor unit and the hydraulic module, the method can
determine the corresponding target parameters to regulate the compressor frequency, thereby ensuring that the com-
pressor output capacity can simultaneously meeting the actual heat exchange demand of the air conditioner indoor unit
and the hydraulic module, and realizing the output capacity of the compressors accurately matching the actual indoor
heat exchange demand, so that the indoor ambient temperature adjustment and the heat supply of the hydraulic module
can be effectively balanced.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

FIG. 1 is a schematic structural diagram of a variable refrigerant flow (VRF) heat pump system of the present
application.

FIG. 2 is a schematic diagram of a hardware structure involved in an operation according to an embodiment of the
VRF heat pump system of the present application.

FIG. 3 is a schematic flowchart of a method for controlling the VRF heat pump system according to an embodiment
of the present application.

FIG. 4 is a schematic flowchart of the method for controlling the VRF heat pump system according to another
embodiment of the present application.

FIG. 5 is a schematic flowchart of the method for controlling the VRF heat pump system according to another
embodiment of the present application.

FIG. 6 is a numerical relationship diagram between a second temperature difference value and a temperature
adjustment value involved in an embodiment in FIG. 5.

FIG. 7 is a schematic flowchart of the method for controlling the VRF heat pump system according to another
embodiment of the present application.

FIG. 8 is a schematic flowchart of the method for controlling the VRF heat pump system according to another
embodiment of the present application.

[0027] The presentapplicationis further described with reference to the embodiments and the accompanying drawings.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0028] It should be understood that the embodiments described here are only used to explain the present application
and are not intended to limit the present application.

[0029] The main technical solution according to the embodiments of the present application is to provide a control
method based on a variable refrigerant flow (VRF) heat pump system. The VRF heat pump system comprises a com-
pressor, at least one hydraulic module and at least one air conditioner indoor unit. The at least one hydraulic module
and the at least one air conditioner indoor unit are both connected to the compressor, and the method comprises:
obtaining a first energy demand information of the at least one air conditioner indoor unit and a second energy demand
information of the at least one hydraulic module; the first energy demand information represents a heating capacity
demand of the at least one air conditioner indoor unit, and the second energy demand information represents a heating
capacity demand of the at least one hydraulic module; and adjusting an operating frequency of the compressor according
to target parameters corresponding to the first energy demand information and the second energy demand information.
[0030] In the related art, in a VRF system provided with an indoor air duct unit and a hydraulic module, the operating
frequency of the outdoor compressor is generally regulated according to the preset fixed exhaust pressure or the tem-
perature in the middle of the coil of the air duct unit, which is easy to cause the output capacity of the compressor does
not match the actual indoor heat exchange demand, resulting in frequent compressor shutdowns.

[0031] The presentapplication provides solution to the above problems, aiming to accurately match the output capacity
of the compressor with the actual indoor heat exchange demand, so as to effectively balance the indoor ambient tem-
perature adjustment and the heat supply of the hydraulic module.

[0032] The embodiment of the present application provides a VRF heat pump system.

[0033] Inthe embodimentofthe presentapplication, as shownin FIG. 1 and FIG. 2, a VRF heat pump system comprises
a compressor 1, at least one hydraulic module 2, at least one air conditioner indoor unit 3, and a control device. The
compressor 1, at least one hydraulic module 2, and at least one air conditioner indoor unit 3 are all connected to the
control device.

[0034] In an embodiment, the quantity of the air conditioner indoor unit 3 and the hydraulic module 2 is more than one.
In other embodiments, the quantity of the air conditioner indoor unit 3 and the hydraulic module 2 can also be provided
according to actual demands.

[0035] Atleastone hydraulic module 2 and at least one air conditioner indoor unit 3 can be installed in the same space
or distributed in different space areas according to actual demands. Different spatial regions here specifically refer to
spatial regions that are separated from each other.

[0036] The hydraulicmodule 2is provided with water channels andrefrigerant flow channels. Afirst electronic expansion
valve 21 is provided on the refrigerant flow channel to regulate the refrigerant flow in the refrigerant flow channel. The
refrigerant flow channel exchanges heat with the water channel to provide heat for the water in the water channel. The
refrigerant flow channels in the compressor 1, outdoor heat exchanger 4, throttling device and hydraulic module 2 are
connected in sequence to form a refrigerant circulation loop. Among them, the inlet and outlet of the refrigerant flow
channel of the hydraulic module 2 are respectively provided with a first temperature sensor 01 and a second temperature
sensor 02, which are configured to detect the first temperature of the refrigerant inlet and the second temperature of the
refrigerant outlet of the hydraulic module 2. A third temperature sensor 03 is provided at the outlet of the water channel
of the hydraulic module 2 to detect the outlet water temperature of the hydraulic module 2.

[0037] In an embodiment, the hydraulic module 2 can be connected to at least one floor heating module and/or at
least one hot water module to provide heat for the floor heating module (such as capillary floor or radiator, etc.) and/or
the hot water module. In an embodiment, the water outlet end of the hydraulic module 2 is connected to the water inlet
end of the floor heating module, the water outlet end of the floor heating module is connected to the water inlet end of
the hydraulic module 2, and the water channel in the hydraulic module 2 is connected with the floor heating module to
form a water circulation loop. The water outlet end of the hydraulic module 2 is connected to the water inlet end of the
hot water module, the water outlet end of the hot water module is connected to the water inlet end of the hydraulic module
2, and the water channel in the hydraulic module 2 is connected with the hot water module to form a water circulation loop.
[0038] The air conditioner indoor unit 3 comprises an indoor heat exchanger 31 and a second electronic expansion
valve 32 connected to the indoor heat exchanger 31. The second electronic expansion valve can regulate the flow of
refrigerant flowing into the indoor heat exchanger 31. The air conditioner indoor unit 3 further comprises a fan provided
corresponding to the indoor heatexchanger 31. The fan can drive the indoor air to pass through the indoor heat exchanger
31 for heat exchange and drive the heat-exchanged air into the room. A fourth temperature sensor 04 is provided on
the indoor heat exchanger 31 and is configured to detect the coil temperature of the indoor heat exchanger 31.

[0039] The exhaust side of the compressor can be provided with a pressure sensor 05, which is configured to detect
the exhaust pressure of the compressor.

[0040] In the embodiment of the present application, as shown in FIG. 2, the control device of the VRF heat pump
system comprises: a processor 1001 (such as a central processing unit (CPU)), a memory 1002, a timer 1003, etc. The
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memory 1002 may be a highspeed random-access memory (RAM) or a stable memory (non-volatile memory (NVM)),
such as a disk memory. In an embodiment, the memory 1002 may be a storage device independent of the aforementioned
processor 1001.

[0041] The above-mentioned compressor 1, hydraulic module 2, air conditioner indoor unit 3, first temperature sensor
01, second temperature sensor 02, third temperature sensor 03, fourth temperature sensor 04 and pressure sensor 05
can all be connected to the above control device.

[0042] Those skilled in the art can understand that the device structure shown in FIG. 2 does not constitute a limitation
of the device, and may comprise more or fewer components than shown, or combine certain components, or different
components arrangement.

[0043] As shown in FIG. 2, a memory 1002, which is a computer-readable storage medium, may comprise a control
program of a VRF heat pump system. In the device shown in FIG. 2, the processor 1001 may be configured to call the
program for controlling the VRF heat pump system stored on the memory 1002 and perform relevant steps of the method
for controlling the VRF heat pump system in the following embodiments.

[0044] Embodiments of the present application further provide a method for controlling a VRF heat pump system,
which is configured to control the above-mentioned VRF heat pump system.

[0045] As shown in FIG. 3, an embodiment of the method for controlling the VRF heat pump system of the present
application is provided. In the embodiment, the method for controlling the VRF heat pump system comprises:

[0046] Step S10, obtaining a first energy demand information of the at least one air conditioner indoor unit and a
second energy demand information of the at least one hydraulic module; the first energy demand information represents
a heating capacity demand of the at least one air conditioner indoor unit, and the second energy demand information
represents a heating capacity demand of the at least one hydraulic module.

[0047] It should be noted that the first energy demand information represents the heating capacity demand of all air
conditioner indoor units connected to the compressor 1, and the second energy demand information represents the
heating capacity demand of all hydraulic modules connected to the compressor 1.

[0048] In an embodiment, the first energy demand information here can be determined based on whether all air
conditioner indoor units are turned on and the indoor temperature reaching condition when the air conditioner indoor
units are turned on (such as whether the indoor temperature reaches the set temperature, the temperature deviation
between the indoor temperature and the set temperature, etc.). The second energy demand information here can be
determined based on whether all hydraulic modules are turned on and the water temperature reaching condition when
hydraulic modules are turned on (such as whether the outlet water temperature reaches the set water temperature, the
temperature deviation between the outlet water temperature and the set water temperature, etc.).

[0049] The first energy demand information here can be represented by a first energy demand value. The first energy
demand value is greater than the first set value (for example, greater than 0), indicating that the heating capacity demand
of at least one air conditioner indoor unit is greater than the first preset value (for example, greater than OW), that is,
there is currently a turned on air conditioner indoor unit and the room temperature of the active space of the turned on
air conditioner indoor unit has not reached the set temperature of the indoor unit. The first energy demand value is less
than or equal to the first set value (for example, equal to 0), indicating that the heating capacity demand of at least one
air conditioner indoor unit is less than or equal to the first preset value (for example, equal to 0W), that is, there is currently
a turned on air conditioner indoor unit and the room temperature of the active space of the turned on air conditioner
indoor unit has reached the set temperature of the indoor unit. The second energy demand information here can be
represented by a second energy demand value. The second energy demand value is greater than the second set value
(for example, greater than 0), indicating that the heating capacity demand of at least one hydraulic module is greater
than the second preset value (for example, greater than OW), that is, there is currently a turned on hydraulic module
and the water temperature (such as outlet water temperature) of the turned on hydraulic module has not reached the
set water temperature of the hydraulic module. The second energy demand value is less than or equal to the second
set value (such as equal to 0), indicating that the heating capacity demand of at least one hydraulic module is less than
or equal to the second preset value (for example, equal to OW), that is, there is currently a turned on hydraulic module
and the water temperature of the turned on hydraulic module has reached the set water temperature of the hydraulic
module.

[0050] Step S20, adjusting an operating frequency of the compressor according to target parameters corresponding
to the first energy demand information and the second energy demand information.

[0051] The target parameter here is specifically the basis for regulating the operating frequency of the compressor.
[0052] Different first energy demand information and different second energy demand information correspond to dif-
ferent target parameters. The target parameters may be one of the first operating characteristic parameters of the air
conditioner indoor unit (temperature of the indoor heat exchanger, room temperature of the space where the indoor unit
is located, and/or the speed of the fan in the indoor unit, etc.) and the second operating characteristic parameters of the
hydraulic module (such as water temperature, the opening of the electronic expansion valve of the hydraulic module
and/or the room temperature of the space where the hydraulic module is located, etc.). In an embodiment, one of the
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first operating characteristic parameter and the second operating characteristic parameter can be determined as the
target parameter according to the first energy demand information and the second energy demand information, and the
operating frequency of the compressor can be regulated according to the determined target parameter. In an embodiment,
the target frequency of compressor operation can be determined according to the target parameters, and the compressor
can be controlled to operate at the target frequency. The adjustment direction of the compressor frequency (such as
increasing, maintaining the same, or decreasing) can also be determined according to the target parameters. The
compressor operating frequency is adjusted according to the determined adjustment direction.

[0053] In other embodiments, the target parameters may also comprise the above-mentioned first operating charac-
teristic parameters and second operating characteristic parameters. Different first energy demand information and dif-
ferent second energy demand information may correspond to different first operating characteristic parameters and
second operating characteristic parameters. Based on this, the first operating characteristic parameter and the second
operating characteristic parameter and their respective corresponding first weight value and second weight value can
be determined according to the first energy demand information and the second energy demand information. The first
frequency is determined according to the first operating characteristic parameter, and the second frequency is determined
according to the second operating characteristic parameter. The target frequency of compressor operation is calculated
according to the first frequency and its corresponding first weight value, the second frequency and its corresponding
second weight value, and the compressor is controlled to operate according to the determined target frequency.
[0054] The embodiment of the present application provides a method for controlling a VRF heat pump system based
on a VRF heat pump system in which a compressor is connected to at least one hydraulic module and at least one air
conditioner indoor unit. Based on the first energy demand information and the second energy demand information
representing the actual demand of the heating capacity of the air conditioner indoor unit and the hydraulic module, the
method can determine the corresponding target parameters to regulate the compressor frequency, thereby ensuring
that the compressor output capacity can simultaneously meeting the actual heat exchange demand of the air conditioner
indoor unit and the hydraulic module, and realizing the output capacity of the compressors accurately matching the
actual indoor heat exchange demand, so that the indoor ambient temperature adjustment and the heat supply of the
hydraulic module can be effectively balanced.

[0055] In the above embodiment, step S20 comprises:

in response to the first energy demand information indicating that the heating capacity demand of the at least one air
conditioner indoor unit is greater than a first preset value, adjusting the operating frequency of the compressor according
to an indoor heat exchanger temperature of a currently turned-on air conditioner indoor unit, the target parameters
comprise the indoor heat exchanger temperature.

[0056] When the first energy demand information is that the heating capacity demand of at least one air conditioner
indoor unit is greater than the first preset value, that is, when the air conditioner indoor unit connected to the compressor
has energy demand or the energy demand is large, regardless of the second energy demand information is that the
heating capacity demand of at least one hydraulic module is greater than the second preset value or the second energy
demand information is that the heating capacity demand of at least one hydraulic module is less than or equal to the
second preset value. At this time, the operating frequency of the compressor is regulated based on the indoor heat
exchanger temperature of all air conditioner indoor units currently turned-on or the indoor heat exchanger temperature
of the air conditioner indoor unit with the required heating capacity greater than the first preset value, which is beneficial
to ensuring that the heat output by the compressor simultaneously meets the temperature adjustment demand of the
space where the indoor unit is located and the heating demand of the hydraulic module.

[0057] The indoor heat exchanger temperature can be determined according to the temperature data detected by the
temperature sensor provided on the indoor heat exchanger coil, or can be determined according to the operating pa-
rameters in the outdoor unit related to the indoor heat exchanger temperature (such as the exhaust pressure of the
compressor and/or the exhaust temperature, etc.).

[0058] In response to the first energy demand information indicating that the heating capacity demand of the at least
one air conditioner indoor unit is less than or equal to the first preset value, and the second energy demand information
indicating that the heating capacity demand of the at least one hydraulic module is greater than a second preset value,
adjusting the operating frequency of the compressor according to an outlet water temperature of the hydraulic module,
the target parameter comprises the outlet water temperature.

[0059] In an embodiment, the outlet water temperature can be detected by a temperature sensor located at the water
outlet of the hydraulic module.

[0060] In response to the first energy demand information indicating that the heating capacity demand of the at least
one air conditioner indoor unit is less than or equal to the first preset value, and the second energy demand information
indicating that the heating capacity demand of the at least one hydraulic module is greater than a second preset value,
that is, the air conditioner indoor unit connected to the compressor has no energy demand or a small energy demand,
and the hydraulic module connected to the compressor has an energy demand or a large energy demand. At this time,
the operating frequency of the compressor is regulated by the outlet water temperature of the hydraulic module, which
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can ensure that the indoor ambient temperature adjustment demand is met and avoid excessive heat output from the
compressor, prevent the outlet water temperature of the hydraulic module from frequently reaching the set water tem-
perature and causing the compressor to frequently reach temperature and shut down, thereby ensuring the stability of
compressor operation and the persistency of heat supply of the VRF heat pump system.

[0061] In other embodiments, the first energy demand information is a first energy demand value determined based
on the heating capacity demand of all air conditioner indoor units, and the second energy demand information is a second
energy demand value determined based on the heating capacity demand of all hydraulic modules. When the first energy
demand value is greater than the second energy demand value, the above-mentioned indoor heat exchanger temperature
target parameter can be determined, and the compressor operating frequency is regulated according to the indoor heat
exchanger temperature. When the first energy demand value is less than or equal to the second energy demand value,
the outlet water temperature of the hydraulic module can be determined as the target parameter, and the operating
frequency of the compressor can be regulated according to the outlet water temperature of the hydraulic module.
[0062] Based on the above embodiment, another embodiment of the method for controlling the VRF heat pump system
of the present application is provided. In an embodiment, as shown in FIG. 4, the in response to the first energy demand
information indicating that the heating capacity demand of the at least one air conditioner indoor unit is greater than the
firstpreset value, adjusting the operating frequency of the compressor according to an indoor heat exchanger temperature
of the currently turned-on air conditioner indoor unit comprises:

Step S21, in response to the first energy demand information indicating that the heating capacity demand of the at least
one air conditioner indoor unitis greater than the first preset value, determining a first frequency correction value according
to the indoor heat exchanger temperature and a preset heat exchanger temperature.

[0063] Inanembodiment, the preset heat exchangertemperature is the preset temperature target value that the indoor
heat exchanger of the air conditioner indoor unit needs to reach during the heating process.

[0064] Different indoor heat exchanger temperatures and preset heat exchanger temperatures may correspond to
different first frequency correction values. A first correspondence relationship between the indoor heat exchanger tem-
perature, the preset heat exchanger temperature and the first frequency correction value is established in advance. The
first correspondence relationship may be a calculation relationship, a mapping relationship, etc. Based on the first
correspondence relationship, the current first frequency correction value can be obtained according to the indoor heat
exchanger temperature and the preset heat exchanger temperature by table lookup, and calculation, etc.

[0065] In an embodiment, the first temperature difference value between the indoor heat exchanger temperature and
the preset heat exchanger temperature is determined. In response to that the first temperature difference value is greater
than or equal to the first preset temperature difference, the first target correction value is the first frequency correction
value. In response to that the first temperature difference value is less than the second preset temperature difference,
the second target correction value is the first frequency correction value. The second preset temperature difference is
less than or equal to the first preset temperature difference, the first target frequency corresponding to the first target
correction value is greater than the initial frequency, and the first target frequency corresponding to the second target
correction value is smaller than the initial frequency. In an embodiment, the first temperature difference value is the
difference between the preset heat exchanger temperature M and the indoor heat exchanger temperature N (i.e. M-N).
The first preset temperature difference is greater than 0, and the second preset temperature difference is less than 0.
Based on this, when the first temperature difference value is greater than or equal to the first preset temperature difference,
it indicates that the preset heat exchanger temperature is greater than the indoor heat exchanger temperature and the
deviation is large. At this time, the initial frequency is obtained by increasing the first target correction value, which is
conducive to quickly increasing the actual heat exchange temperature of the air conditioner indoor unit to the preset
heat exchanger temperature. When the first temperature difference value is less than the second preset temperature
difference, it indicates that the preset heat exchanger temperature is less than the indoor heat exchanger temperature,
and the deviation is large, at this time, the first target frequency is obtained by reducing the initial frequency through the
second target correction value.

[0066] In an embodiment, X = preset heat exchanger temperature - indoor heat exchanger temperature, then the
corresponding frequency correction value can be determined according to the following table to adjust the initial frequency
of the compressor:

First temperature difference value (°C) | X<-3 | -3<X<-2 -2<X<-1 -1<X<1 1<X<2 | 2<X<3 | X=3

Frequency correction value (Hz) -5 -2 -1 0 +1 +2 +3

[0067] 1 in the above table is the above-mentioned first preset temperature, and -1 in the above table is the above-
mentioned second preset temperature.
[0068] Step S22, obtaining a first target frequency after adjusting an initial frequency of the compressor according to
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the first frequency correction value.

[0069] In an embodiment, the initial frequency can be a preset fixed frequency or the current operating frequency of
the compressor.

[0070] In an embodiment, the first target frequency can be obtained according to the first frequency correction value
being increased, decreased, or maintained as the initial frequency. In the embodiment, the first frequency correction
value can represent both the frequency correction direction and the frequency correction amplitude, and then the sum
of the first frequency correction value and the initial frequency can be used as the first target frequency. In other em-
bodiments, the first frequency correction value may only represent the frequency correction amplitude, and then the
frequency adjustment direction may be determined according to the indoor heat exchanger temperature and the preset
heat exchanger temperature. When the frequency adjustment direction is to reduce the initial frequency, the difference
between the initial frequency and the first frequency correction value can be used as the first target frequency. When
the frequency adjustment direction is to increase the initial frequency, the sum of the initial frequency and the first
frequency correction value can be used as the first target frequency.

[0071] Step S23, controlling the compressor to operate at the first target frequency.

[0072] When the compressor operates at the first target frequency, the actual heat exchange temperature of the air
conditioner indoor unit can maintain the preset heat exchanger temperature.

[0073] In this embodiment, when at least one air conditioner indoor unit has energy demand or the energy demand is
large, the compressor frequency is regulated according to the above method, which can ensure that the heat exchange
temperature of the air conditioner indoor unit is maintained at the preset heat exchanger temperature, thereby meeting
the temperature adjustment demand of the indoor environment.

[0074] In an embodiment, before the adjusting the operating frequency of the compressor according to an indoor heat
exchanger temperature of the currently turned-on air conditioner indoor unit, the indoor heat exchanger temperature of
the currently turned-on air conditioner indoor unit can be obtained to regulate the frequency of the compressor in one
of the following two methods.

[0075] Method 1: in response to the first energy demand information indicating that the heating capacity demand of
the at least one air conditioner indoor unit is greater than the first preset value, obtaining an exhaust pressure of the
compressor; determining a condensation temperature of the currently turned-on air conditioner indoor unit according to
the exhaust pressure, the indoor heat exchanger temperature comprises the condensation temperature.

[0076] Inan embodiment, a quantitative relationship between the exhaust pressure and the condensation temperature
can be preset, and based on the quantitative relationship, the condensation temperature of the currently turned-on air
conditioner indoor unit is determined by calculating through the exhaust pressure. In an embodiment, a mapping table
between exhaust pressure and condensation temperature may be preset, and the condensation temperature of the
currently turned-on air conditioner indoor unit may be obtained by querying the mapping table through the exhaust
pressure.

[0077] It should be noted that the condensation temperature here represents the temperature value of the compre-
hensive saturation temperature of the indoor heat exchangers of all air conditioner indoor units currently turned-on during
the condensation process.

[0078] Method 2: in response to the first energy demand information indicating that the heating capacity demand of
the at least one air conditioner indoor unit is greater than the first preset value, obtaining a rated heating capacity of the
currently turned-on air conditioner indoor unit and a coil temperature of an indoor heat exchanger corresponding to the
currently turned-on air conditioner indoor unit; determining a weight value of each currently turned-on air conditioner
indoor unit according to the rated heating capacity; and determining the indoor heat exchanger temperature according
to the coil temperature and a weight value corresponding to the coil temperature.

[0079] For example, there are currently n indoor units that have energy demand, and the rated heating capacity is
respectively n1, n2, n3...nx kW, and the coil temperature of each indoor unit corresponds to T21, T22, T23...T2x °C,

nlsT21+n2+TILZ +nd3«T2I3 + - +rnxsTIx

Tiavg = —— :
then the indoor heat exchanger temperature nl#ni+nit.-inx .

[0080] In an embodiment, after step S10, the method further comprises: in response to the first energy demand
information indicating that the heating capacity demand of the at least one air conditioner indoor unit is greater than the
first preset value, obtaining an installation status information of a pressure sensor on an exhaust side of the compressor;
in response to the installation status information indicating that the pressure sensor is not installed on the exhaust side
of the compressor, obtaining the indoor heat exchanger temperature in the above method 1. In response to the installation
status information indicating that the pressure sensor is installed on the exhaust side of the compressor, obtaining the
indoor heat exchanger temperature in the above method 2. The installation status information here can be determined
by obtaining instructions input by the user.

[0081] In an embodiment, through the above method, it can be ensured whether a pressure sensor is installed on the
exhaust side of the compressor, and the indoor heat exchanger temperature representing the heat exchange situation
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of the currently turned-on air conditioner indoor unit can be effectively obtained.

[0082] Based on any one of the above embodiments, another embodiment of the method for controlling the VRF heat
pump system of the present application is provided. In the embodiment, as shown in FIG. 5, the in response to the first
energy demand information indicating that the heating capacity demand of the at least one air conditioner indoor unit is
less than or equal to the first preset value, and the second energy demand information indicating that the heating capacity
demand of the at least one hydraulic module is greater than a second preset value, adjusting the operating frequency
of the compressor according to an outlet water temperature of the hydraulic module comprises:

Step S201, in response to the first energy demand information indicating that the heating capacity demand of the at
least one air conditioner indoor unit is less than or equal to the first preset value, and the second energy demand
information indicating that the heating capacity demand of the at least one hydraulic module is greater than a second
preset value, determining a current first condensation temperature of the hydraulic module according to the outlet water
temperature.

[0083] In an embodiment, the first condensation temperature here is the saturation temperature of the water output
from the hydraulic module during the heat exchange process (such as the saturation temperature of the capillary floor
or radiator during the heat exchange process).

[0084] Different outlet water temperatures correspond to different first condensation temperatures. The second cor-
respondence relationship between the outlet water temperature and the first condensation temperature can be preset,
and can be a calculation formula, a mapping table, etc. Based on the second correspondence relationship, the first
condensation temperature here can be calculated or queried through the outlet water temperature or the mapping table.
[0085] Step S202, determining a second frequency correction value according to the first condensation temperature
and a target condensation temperature.

[0086] In an embodiment, the target condensation temperature here is the preset target temperature value that the
hydraulic module needs to reach during the heating process.

[0087] Different first condensation temperatures and target condensation temperatures may correspond to different
second frequency correction values. A third correspondence relationship between the first condensation temperature,
the target condensation temperature and the second frequency correction value is established in advance. The third
correspondence relationship may be a calculation relationship, a mapping relationship, etc. Based on the third corre-
spondence relationship, the current second frequency correction value can be obtained according to the first condensation
temperature and the target condensation temperature by table lookup, calculation, etc.

[0088] In an embodiment, a third temperature difference value between the target condensation temperature and the
second condensation temperature is determined. When the third temperature difference value is greater than or equal
to the third preset temperature difference, a third temperature difference value is determined. The target correction value
is the second frequency correction value; when the third temperature difference value is less than the fourth preset
temperature difference, the fourth target correction value is determined to be the second frequency correction value;
the fourth preset temperature difference is less than or equal to the third preset temperature difference, the second
target frequency corresponding to the third target correction value is greater than the initial frequency, and the second
target frequency corresponding to the fourth target correction value is less than the initial frequency. In the embodiment,
the third temperature difference value is the difference between the preset heat exchanger temperature P and the indoor
heat exchanger temperature Q (i.e., P-Q). The third preset temperature difference is greater than 0, and the fourth preset
temperature difference is less than 0. Based on this, when the third temperature difference value is greater than or equal
to the third preset temperature difference, it indicates that the target condensation temperature is greater than the first
condensation temperature and the deviation is large. At this time, the second target frequency is obtained by increasing
the initial frequency through the third target correction value, which is conducive to the actual heat exchange temperature
of the hydraulic module to quickly increase to the target condensation temperature. When the third temperature difference
value is less than the fourth preset temperature difference, it indicates that the target condensation temperature is less
than the first condensation temperature and the deviation is large. At this time, the second target frequency is obtained
by decreasing the initial frequency through the fourth target correction value.

[0089] Inanembodiment, Y =target condensation temperature - first condensation temperature, then the correspond-
ing frequency correction value can be determined according to the following table to adjust the initial frequency of the
compressor:

The third temperature difference value (°C) | Y<-3 | -3<Y<-2 | -2<Y<-1 -1<Y<1 1<Y<2 | 2<Y<3 | Y>3

Frequency correction value (Hz) -5 -2 -1 0 +1 +2 +3

[0090] 1 in the above table is the above-mentioned third preset temperature, and -1 in the above table is the above-
mentioned fourth preset temperature.
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[0091] Step S203, obtaining a second target frequency after adjusting the initial frequency of the compressor according
to the second frequency correction value.

[0092] The initial frequency here can be a preset fixed frequency or the current operating frequency of the compressor.
[0093] In an embodiment, the initial frequency can be increased, decreased, or maintained according to the second
frequency correction value to obtain the second target frequency. In the embodiment, the second frequency correction
value can represent both the frequency correction direction and the frequency correction amplitude, and then the sum
of the second frequency correction value and the initial frequency can be used as the second target frequency. In other
embodiments, the second frequency correction value may only represent the frequency correction amplitude, and then
the frequency adjustment direction may be determined based on the indoor heat exchanger temperature and the preset
heat exchanger temperature. When the frequency adjustment direction is to reduce the initial frequency, the difference
between the initial frequency and the second frequency correction value can be used as the second target frequency;
when the frequency adjustment direction is to increase the initial frequency, the sum of the initial frequency and the
second frequency correction value can be used as the second target frequency.

[0094] Step S204, controlling the compressor to operate at the second target frequency.

[0095] In an embodiment, when at least one air conditioner indoor unit has no energy demand or has a small energy
demand and the hydraulic module has energy demand or a large energy demand, the compressor frequency is regulated
in the above method to ensure that the indoor ambient temperature adjustment demand is met and the output capacity
of the compressor can match the heat demand of the hydraulic module, preventing the water temperature of the hydraulic
module from reaching the set water temperature too quickly, and effectively preventing the compressor from frequently
reaching the temperature and shutting down.

[0096] Inanembodiment, the determining the current first condensation temperature of the hydraulic module according
to the outlet water temperature comprises:

Step S201a, determining a temperature correction value according to the outlet water temperature and a set water
temperature of the hydraulic module.

[0097] In an embodiment, the set water temperature here is the target value that the outlet water temperature of the
hydraulic module needs to reach in advance. The set water temperature may be a temperature set by the user, or may
be a temperature determined according to the target temperature that a target object needs to reach, and the target
object is set by the user to be heated through the hydraulic module.

[0098] Inanembodiment, the temperature correction value can be calculated according to the outlet water temperature
and the set water temperature. For example, the difference between the outlet water temperature and the set temperature
can be used as the temperature correction value. The temperature correction value can also be obtained by querying
the preset mapping table through the outlet water temperature and the set water temperature.

[0099] In an embodiment, a second temperature difference value between the set water temperature and the outlet
water temperature is determined; a temperature adjustment value is determined according to the second temperature
difference value. The temperature correction value is obtained after the set water temperature is adjusted according to
the temperature adjustment value. The temperature adjustment value shows an increasing trend as the second tem-
perature difference value increases, and/or the temperature adjustment value shows a decreasing trend as the second
temperature difference value decreases. In an embodiment, the second temperature difference value is specifically the
difference between the set water temperature and the outlet water temperature. In other embodiments, the second
temperature difference value can also be the absolute value of the difference between the outlet water temperature and
the set water temperature. The second temperature difference value can be directly used as the temperature adjustment
value, or the temperature adjustment value can be obtained by calculating the second temperature difference value or
looking up a table based on the preset correspondence relationship between the temperature difference and the adjust-
ment value. In the embodiment, the changing trend of the outlet water temperature can be obtained, and the correspond-
ence relationship between the temperature difference and the adjustment value here is obtained based on the changing
trend of the outlet water temperature. Different changing trends correspond to different correspondence relationships.
When the outlet water temperature has an increasing trend, the temperature adjustment value corresponding to the
second temperature difference value is determined based on the fourth correspondence relationship. When the outlet
water temperature shows a decreasing trend, the temperature adjustment value corresponding to the second temperature
difference value is determined based on the fifth correspondence relationship. As shown in FIG. 6, the temperature
adjustment value corresponding to the outlet water temperature in the fourth correspondence relationship is greater than
the temperature adjustment value corresponding to the outlet water temperature in the fifth correspondence relationship.
In the embodiment, the sum of the set water temperature and the temperature adjustment value is used as the temperature
correction value. In other embodiments, the difference, product or ratio of the set water temperature and the temperature
adjustment value can also be used as the temperature correction value.

[0100] Step S201b, obtaining a reference condensation temperature after correcting a preset condensation temper-
ature according to the temperature correction value.

[0101] In an embodiment, the preset condensation temperature is a preset temperature value, which can be a preset
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fixed value or a temperature selected from a plurality of preset temperature values according to the current set water
temperature of the hydraulic module.

[0102] In an embodiment, the sum of the temperature correction value and the preset condensation temperature can
be used as the reference condensation temperature. In other implementations, the difference, product or ratio of the
preset condensation temperature and the temperature correction value may also be used as the reference condensation
temperature.

[0103] Step S201c, determining the first condensation temperature according to the reference condensation temper-
ature.

[0104] The reference condensation temperature obtained above can be directly used as the first condensation tem-
perature, or the result corrected according to a preset fixed correction value can be used as the first condensation
temperature. The reference condensation temperature can also be compared with the preset temperature interval. If
the reference condensation temperature is within the preset temperature interval, the reference condensation temper-
ature can be directly used as the first condensation temperature. If the reference condensation temperature is out of the
preset temperature interval, the critical value of the preset temperature interval can be used as the first condensation
temperature. The preset temperature interval may be a first temperature interval, a second temperature interval or a
third temperature interval. The first temperature interval is a temperature interval with a minimum critical value but without
a maximum critical value. The second temperature interval is a temperature interval with a maximum critical value but
without a minimum critical value, and the third temperature interval is a temperature interval with both a minimum critical
value and a maximum critical value.

[0105] In order to better explain the determination process of the first condensation temperature involved in the em-
bodiment, a specific application of the solution in the embodiment is provided below.

[0106] Definition: the first condensation temperature is Tw_cH, Tw-out is the outlet water temperature, Tw_cHO is the
preset condensation temperature (default value 45°C, recommended value 40752°C), T1S is the set water temperature,
k is the temperature correction value, C is the preset constant (default value 45°C, recommended value 35~50°C), ATWS
is the second temperature difference value, ATrs is the intermediate parameter determined based on ATWS. Based on
this, the first condensation temperature can be determined by combining the following formula and FIG. 6. Formula (1),
Tw_cH=Tw_cHO+(T1S-C)+k. Formula (2), k=ATrs-1, k value range: -2<k<10.

[0107] In an embodiment, the ATrs corresponding to ATWS is determined based on FIG. 2, and then k is calculated
through ATrs and formula (2), and then the first condensation temperature is further calculated through formula (1).
[0108] In an embodiment, the first condensation temperature is obtained after correcting the preset condensation
temperature with the temperature correction value determined by combining the outlet water temperature and the set
temperature of the hydraulic module, which ensures that the obtained first condensation temperature can accurately
represent the current heat load situation of the hydraulic module, and ensures the accuracy of regulating the compressor
frequency based on the determined first condensation temperature, the output capacity of the compressor matching the
actual heating demand of the hydraulic module, and effectively prevent the compressor from frequently reaching the
temperature and shutting down.

[0109] In an embodiment, the above-mentioned process of determining the first condensation temperature according
to the reference condensation temperature is as follows: in response to the reference condensation temperature being
within a preset temperature interval, the reference condensation temperature being the first condensation temperature;
in response to the reference condensation temperature being less than a minimum critical value of the preset temperature
interval, the minimum critical value being the first condensation temperature; and in response to the reference conden-
sation temperature being greater than a maximum critical value of the preset temperature interval, the maximum critical
value being the first condensation temperature. The maximum critical value and the minimum critical value can be preset
fixed temperature values, or parameter values determined according to the current operating conditions of the VRF heat
pump system. In the embodiment, the minimum critical value of the preset temperature interval is recommended to be
30°C, ranging from 25 to 35°C. In an embodiment, the value of the first condensation temperature is limited by the preset
temperature interval, which can avoid the first condensation temperature being too high ortoo low, causing the compressor
operating frequency to be too high or too low, so as to ensure reliable and stable operation of the compressor.

[0110] In an embodiment, before the determining the first condensation temperature according to the reference con-
densation temperature, the method further comprises: obtaining an outdoor ambient temperature and the current oper-
ating frequency ofthe compressor; and determining the maximum critical value based on the outdoor ambient temperature
and the operating frequency. In the embodiment, the maximum critical value is obtained by querying a preset mapping
table according to the outdoor ambient temperature and the operating frequency. In other embodiments, the maximum
critical value can also be calculated according to the outdoor ambient temperature, the operating frequency and the
preset formula.

[0111] For example, the maximum critical value can be obtained by querying the following table through the outdoor
ambient temperature T4 and compressor frequency F:
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T4(°C) i) F<45 45<F<60 60<F<70 70<F<90 F>90
T4<-25 40 40 40 40 40
-25<T4<-11 56 56 56 56 40
-11<T4<10 62 62 62 58 40
10<T4<15 56 62 62 58 40
15<T4<23 56 58 54 50 40
T4>23 40 40 40 40 40

[0112] In an embodiment, the maximum critical value of the first condensation temperature is determined according
to the outdoor ambient temperature and the current operating frequency of the compressor, thereby limiting the first
condensation temperature based on the maximum critical value to ensure that when the operating frequency of the
compressor is regulated according to the first condensation temperature, the reliability and stability of compressor
operation are improved.

[0113] Based on any one of the above embodiments, another embodiment of the method for controlling the VRF heat
pump system of the present application is provided. In the embodiment, as shown in FIG. 7, the in response to the first
energy demand information indicating that the heating capacity demand of the at least one air conditioner indoor unit is
less than or equal to the first preset value, and the second energy demand information indicating that the heating capacity
demand of the at least one hydraulic module is greater than a second preset value, adjusting the operating frequency
of the compressor according to an outlet water temperature of the hydraulic module comprises:

Step S210, in response to the first energy demand information indicating that the heating capacity demand of the
at least one air conditioner indoor unit is less than or equal to the first preset value, and the second energy demand
information indicating that the heating capacity demand of the at least one hydraulic module is greater than a second
preset value, determining the third target frequency according to the first target temperature difference, the second
target temperature difference, the outlet water temperature and the set water temperature of the hydraulic module.
Step S220, controlling the compressor to operate at the third target frequency.

[0114] The first target temperature difference is a temperature difference between a first actual condensation temper-
ature of the hydraulic module and the set condensation temperature at a current moment, and the second target tem-
perature difference is a temperature difference between the set condensation temperature and the second actual con-
densation temperature of the hydraulic module when a last time adjusting the operating frequency of the compressor
according to a water temperature at an outlet of the hydraulic module, the first actual condensation temperature is a
parameter corresponding to the outlet water temperature, and the second actual condensation temperature is a parameter
corresponding to the water temperature at the outlet.

[0115] The water temperature at the outlet here is equivalent to the outlet water temperature at a corresponding time.
The determination process of the first actual condensation temperature and the second actual condensation temperature
can be analogously referred to the above-mentioned determination process of the first condensation temperature, which
will not be described again here. In an embodiment, the set condensation temperature is the target value that the preset
first condensation temperature needs to reach.

[0116] Step S10, step S210 and step S220 can be executed cyclically. Based on this, in response to the first energy
demand information indicating that the heating capacity demand of the at least one air conditioner indoor unit is less
than or equal to the first preset value, and the second energy demand information indicating that the heating capacity
demand of the at least one hydraulic module is greater than a second preset value, during the cycle, the current third
target frequency is determined by combining the temperature difference between the first actual condensation temper-
ature of the hydraulic module and the set condensation value with the temperature difference between the second actual
condensation temperature of the hydraulic module and the set condensation temperature in the last process of the third
target frequency.

[0117] In an embodiment, the preset correspondence relationship between the first target temperature difference, the
second target temperature difference, the outlet water temperature, the set water temperature and the third target
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frequency can be preset. The preset correspondence relationship can be calculation formulas, mapping tables, etc.
Based on the preset correspondence relationship, the third target frequency here can be calculated through the first
target temperature difference, the second target temperature difference, the outlet water temperature and the set water
temperature and/or looked up through a table.

[0118] In an embodiment, determining a third temperature difference value between the first target temperature dif-
ference and the second target temperature difference, and determining a fourth temperature difference value between
the set water temperature and the outlet water temperature; determining a target frequency adjustment value according
to the third temperature difference value and the fourth temperature difference value; and obtaining the third target
frequency by adjusting the current operating frequency of the compressor according to the target frequency adjustment
value. The third target frequency shows an increasing trend as the third temperature difference value increases, and
the third target frequency shows an increasing trend as the fourth temperature difference value increases. In other words,
the third target frequency shows a decreasing trend as the third temperature difference value decreases, and the third
target frequency shows a decreasing trend as the fourth temperature difference value decreases.

[0119] In an embodiment, the third temperature difference value is the difference between the first target temperature
difference and the second target temperature difference, and the fourth temperature difference value is the difference
between the set water temperature and the outlet water temperature. In other embodiments, the third temperature
difference value may be the absolute value of the difference between the first target temperature difference and the
second target temperature difference, and the fourth temperature difference value may be the absolute value of the
difference between the set water temperature and the outlet water temperature.

[0120] For example, the third temperature difference value AT1 and the fourth temperature difference value AT2 can
be used to query the matching results in the following table as the target frequency adjustment value AF:

AT1
>3 2 1 0 -1 -2 <-3
>7 +8 +7 +6 +5 +4 +3 +2

AF

+7 +6 +5 +5 +4 +3 +2

+6 +5 +4 +4 +3 +2 +1

+4 | 43 [ +3 [ 42 | #1 [ +1 | 0

6
5
4 | 45 | +4 | #3 | 42 | 42 | +1 | +1
3
AT2 | 2 | +3 | +3 | #2 | +2 | #1 | 0 | -1
1 [ +3 | +2 |+ ] 0 | 0| ] -2
0 |+2|+2 |+ |0 |1]-2]| 3
A+ olo|1]2]3|-4

[0121] After querying AF through the above table, the third target frequency = Fr +AF, where Fr is the current operating
frequency of the compressor.

[0122] Based on any one of the above embodiments, another embodiment of the method for controlling the VRF heat
pump system of the present application is provided. In the embodiment, as shown in FIG. 8, while or after step S20 is
executed, the method further comprises:

Step S30, adjusting an opening of a first electronic expansion valve of the air conditioner indoor unit so that the temperature
difference between an actual heat exchange temperature of the air conditioner indoor unit and a first target heat exchange
temperature is less than a first set temperature difference; and/or adjusting an opening of a second electronic expansion
valve of the hydraulic module so that the temperature difference between an actual heat exchange temperature of the
hydraulic module and a second target heat exchange temperature is less than a second set temperature difference. The
first target heat exchange temperature and/or the second target heat exchange temperature are determined according
to the first energy demand information and the second energy demand information.

[0123] When the first energy demand information indicates that the heating capacity demand of the at least one air
conditioner indoor unit is greater than the first preset value, the first target heat exchange temperature is the indoor heat
exchanger temperature of the currently turned-on air conditioner indoor unit mentioned in the above embodiment. When
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the first energy demand information is that the heating capacity demand of the at least one air conditioner indoor unit is
less than or equal to the first preset value, and the second energy demand information is that the heating capacity
demand of the at least one hydraulic module is greater than the second preset value. The second target heat exchange
temperature is the first condensation temperature mentioned in the above embodiment. The specific determination
process of the first target heat exchange temperature and the second target heat exchange temperature may be referred
to the above embodiments and will not be described in detail here.

[0124] The actual heat exchange temperature of the air conditioner indoor unit specifically refers to the coil temperature
of the indoor heat exchanger; the actual heat exchange temperature of the hydraulic module is specifically determined
according to the temperature of the refrigerant flow channel of the hydraulic module.

[0125] Itshould be noted that when more than one air conditioner indoor unit are provided, the first electronic expansion
valve of each air conditioner indoor unit is independently controlled based on its actual heat exchange temperature. If
the actual heat exchange temperature is different, the opening of the corresponding first electronic expansion valve is
adjusted in different ways, so that the actual heat exchange temperature of each air conditioner indoor unit can reach
the first target heat exchange temperature. When more than one hydraulic module is provided, the second electronic
expansion valve of each hydraulic module is independently controlled based on its actual heat exchange temperature.
If the actual heat exchange temperature is different, the opening of the corresponding second electronic expansion valve
is adjusted in different ways, so that the actual heat exchange temperature of each hydraulic module can reach the
second target heat exchange temperature.

[0126] In an embodiment, regulating the electronic expansion valves of the air conditioner indoor unit and the hydraulic
module in the above method can ensure that the refrigerant obtained by each indoor unit and the hydraulic module is
equalized, ensuring the indoor ambient temperature adjustment demand while meeting the heating demand of the
hydraulic module, which is also helpful to further improve the energy efficiency of the system.

[0127] In an embodiment, the first electronic expansion valve can be regulated according to the following process:
obtaining the current first heat exchange temperature of the air conditioner indoor unit; determining a first opening
adjustment value according to a first deviation value between the first heat exchange temperature and the first target
heat exchange temperature; and adjusting the opening of the first electronic expansion valve according to the first
opening adjustment value. The first opening adjustment value shows an increasing trend as the first deviation value
increases. In an embodiment, the coil temperature of the indoor heat exchanger in the air conditioner indoor unit can
be obtained as the first heat exchange temperature. In an embodiment, the first opening adjustment value here may be
determined according to the difference or ratio between the first heat exchange temperature and the first target heat
exchange temperature. When the first opening adjustment value is less than 0, the opening of the first electronic expansion
valve is decreased according to the first opening adjustment value. When the first opening adjustment value is greater
than 0, the opening of the first electronic expansion valve is increased according to the first opening adjustment value.
[0128] In an embodiment, the second electronic expansion valve can be regulated according to the following process:
obtaining a first temperature of a refrigerant inlet of the hydraulic module and a second temperature of a refrigerant
outlet of the hydraulic module; determining a second heat exchange temperature of the hydraulic module according to
the first temperature and the second temperature; determining a second opening adjustment value according to a second
deviation value between the second heat exchange temperature and the second target heat exchange temperature;
and adjusting the opening of the second electronic expansion valve according to the second opening adjustment value.
The second opening adjustment value shows an increasing trend as the second deviation value increases. In the
embodiment, the average value of the difference between the first temperature and the second temperature is used as
the second heat exchange temperature to represent the equivalent coil temperature of the waterway in the hydraulic
module. In other embodiments, the minimum value of the first temperature and the second temperature or the difference
between the first temperature and the second temperature may be directly used as the second heat exchange temper-
ature. In an embodiment, the second opening adjustment value may be determined according to the difference or ratio
between the second heat exchange temperature and the second target heat exchange temperature. When the second
opening adjustment value is less than 0, the opening of the second electronic expansion valve is decreased according
to the second opening adjustment value. When the second opening adjustment value is greater than 0, the opening of
the second electronic expansion valve is increased according to the second opening adjustment value.

[0129] After adjusting the opening value of the corresponding electronic expansion valve according to the first opening
adjustment value and/or the second opening adjustment value, a new first opening adjustment value and/or a new
second opening adjustment value may be redetermined to adjust the opening value of the corresponding electronic
expansion valve at an interval of preset period.

[0130] Inanembodiment, the difference between thefirst heat exchange temperature and the first target heat exchange
temperature or the difference between the second heat exchange temperature and the second target heat exchange
temperature is defined as Z, then the corresponding opening adjustment value can be determined according to the
following mapping table:
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condition opening adjustment value | cycle
Z<-3°C +8
-3<Z<-2°C +4

-2<7<2°C 0 120s
2<7<3°C -4
Z>3°C -8

[0131] It can be seen from the above table that when the first heat exchange temperature is less than the first target
heat exchange temperature and the temperature deviation between the two temperatures is greater than the threshold
1, the corresponding first electronic expansion valve is operated with an increased opening and the opening adjustment
shows an increasing trend as the temperature deviation increases. When the first heat exchange temperature is greater
than the first target heat exchange temperature and the temperature deviation between the two temperatures is greater
than the threshold 2, the corresponding first electronic expansion valve is operated with a decreased opening and the
opening adjustment shows an increasing trend as the temperature deviation increases. When the second heat exchange
temperature is less than the second target heat exchange temperature and the temperature deviation between the two
temperatures is greater than the threshold 3, the corresponding second electronic expansion valve is operated with an
increased opening and the opening adjustment shows an increasing trend as the temperature deviation increases. When
the second heat exchange temperature is greater than the second target heat exchange temperature and the temperature
deviation between the two temperatures is greater than the threshold 4, the corresponding second electronic expansion
valve is operated with a decreased opening and the opening adjustment shows an increasing trend as the temperature
deviation increases.

[0132] In addition, the embodiments of the present application further provide a computer-readable storage medium.
The computer-readable storage medium stores a control program of a VRF heat pump system. When the program for
controlling the VRF heat pump system is executed by a processor, relevant steps according to any one of the embodiments
of the method for controlling a VRF heat pump system are realized.

[0133] Itshould be understood that, in the present application, the terms "comprising”, "comprises" or any other variants
are used for covering non-exclusive contents, so that a series of processes, methods, items are all incorporated herein.
Or the system not only comprises those elements, but also comprises other elements that are not clearly listed, or further
comprises the elements inherent in the process, the method, the item or the system. Without more restrictions, the
elements limited by the description "comprise one..." are not intended to exclude additional same elements in the process,
the method, the item, or the systems.

[0134] The serial numbers of the present application are only for description, and do not represent the advantages
and disadvantages of the embodiments.

[0135] Through the above description of the embodiments, those skilled in the art can understand that the above
embodiments can be implemented by instructing the software and the general hardware platform, and can also be
implemented by the hardware. In many cases, the former is better for implementation. Based on this understanding, the
essence or the part contributing to the related art of the technical solutions of the present application can be embodied
in the form of a software product. The computer software product can be stored in the storage medium (such as a read-
only memory (ROM) or a random-access memory (RAM), a disk, and an optical disk) as mentioned above, and may
comprise several instructions to cause a VRF heat pump system to execute the methods described in the various
embodiments of the present application.

[0136] The above-mentioned embodiments are only some embodiments of the present application, and are not in-
tended to limit the scope of the present application. Any equivalent structure conversion or equivalent process conversion
made with reference to the description and the accompanying drawings of the present application, directly or indirectly
applied in other related technical fields, should all fall in the scope of the present application.

Claims
1. A method for controlling a variable refrigerant flow (VRF) heat pump system, wherein the VRF heat pump system
comprises a compressor, at least a hydraulic module and at least an air conditioner indoor unit, the at least one

hydraulic module and the atleast one air conditioner indoor unit are both connected to the compressor, characterized
in that, the method for controlling the VRF heat pump system comprises:
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obtaining a first energy demand information of the at least one air conditioner indoor unit and a second energy
demand information of the atleast one hydraulic module; wherein the first energy demand information represents
a heating capacity demand of the at least one air conditioner indoor unit, and the second energy demand
information represents a heating capacity demand of the at least one hydraulic module; and

adjusting an operating frequency of the compressor according to a target parameter corresponding to the first
energy demand information and the second energy demand information.

2. The method for controlling the VRF heat pump system according to claim 1, wherein the adjusting the operating
frequency of the compressor according to the target parameter corresponding to the first energy demand information
and the second energy demand information comprises:

in response to the first energy demand information indicating that the heating capacity demand of the at least
one air conditioner indoor unit is greater than a first preset value, adjusting the operating frequency of the
compressor according to an indoor heat exchanger temperature of a currently turned-on air conditioner indoor
unit, wherein the target parameter comprises the indoor heat exchanger temperature; and

in response to the first energy demand information indicating that the heating capacity demand of the at least
one air conditioner indoor unit is less than or equal to the first preset value, and the second energy demand
information indicating that the heating capacity demand of the at least one hydraulic module is greater than a
second preset value, adjusting the operating frequency of the compressor according to an outlet water temper-
ature of the hydraulic module, wherein the target parameter comprises the outlet water temperature.

3. The method for controlling the VRF heat pump system according to claim 2, wherein the in response to the first
energy demand information indicating that the heating capacity demand of the at least one air conditioner indoor
unit is greater than the first preset value, adjusting the operating frequency of the compressor according to an indoor
heat exchanger temperature of the currently turned-on air conditioner indoor unit comprises:

in response to the first energy demand information indicating that the heating capacity demand of the at least
one air conditioner indoor unit is greater than the first preset value, determining a first frequency correction
value according to the indoor heat exchanger temperature and a preset heat exchanger temperature;
obtaining a first target frequency after adjusting an initial frequency of the compressor according to the first
frequency correction value; and

controlling the compressor to operate at the first target frequency.

4. The method for controlling the VRF heat pump system according to claim 3, wherein the determining the first
frequency correction value according to the indoor heat exchanger temperature and the preset heat exchanger
temperature comprises:

determining a first temperature difference value between the preset heat exchanger temperature and the indoor
heat exchanger temperature;

in response to the first temperature difference value being greater than or equal to a first preset temperature
difference, a first target correction value being the first frequency correction value; and

in response to the first temperature difference value being less than a second preset temperature difference,
a second target correction value being the first frequency correction value,

wherein the second preset temperature difference is less than or equal to the first preset temperature difference,
the first target frequency corresponding to the first target correction value is greater than the initial frequency,
and the first target frequency corresponding to the second target correction value is less than the initial frequency.

5. The method for controlling the VRF heat pump system according to claim 2, wherein before the adjusting the
operating frequency of the compressor according to the indoor heat exchanger temperature of the currently turned-
on air conditioner indoor unit, the method further comprises:

in response to the first energy demand information indicating that the heating capacity demand of the at least
one air conditioner indoor unit is greater than the first preset value, obtaining an exhaust pressure of the com-
pressor;

determining a condensation temperature of the currently turned-on air conditioner indoor unit according to the
exhaust pressure, wherein the indoor heat exchanger temperature comprises the condensation temperature; or
in response to the first energy demand information indicating that the heating capacity demand of the at least
one air conditioner indoor unit is greater than the first preset value, obtaining a rated heating capacity of the
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currently turned-on air conditioner indoor unit and a coil temperature of an indoor heat exchanger corresponding
to the currently turned-on air conditioner indoor unit;

determining a weight value of each currently turned-on air conditioner indoor unit according to the rated heating
capacity; and

determining the indoor heat exchanger temperature according to the coil temperature and a weight value cor-
responding to the coil temperature.

6. The method for controlling the VRF heat pump system according to claim 5, wherein after the obtaining the first
energy demand information of the at least one air conditioner indoor unit and the second energy demand information
of the at least one hydraulic module, the method further comprises:

in response to the first energy demand information indicating that the heating capacity demand of the at least
one air conditioner indoor unit is greater than the first preset value, obtaining an installation status information
of a pressure sensor on an exhaust side of the compressor;

inresponse to the installation status information indicating that the pressure sensoris not installed on the exhaust
side of the compressor, obtaining the exhaust pressure of the compressor, and determining the condensation
temperature of the currently turned-on air conditioner indoor unit according to the exhaust pressure; and

in response to the installation status information indicating that the pressure sensor is installed on the exhaust
side of the compressor, obtaining the rated heating capacity of the currently turned-on air conditioner indoor
unitand the coil temperature of the indoor heat exchanger corresponding to the currently turned-on air conditioner
indoor unit, determining the weight value of each currently turned-on air conditioner indoor unit according to the
rated heating capacity; and determining the indoor heat exchanger temperature according to the coil temperature
and the weight value corresponding to the coil temperature.

7. The method for controlling the VRF heat pump system according to claim 2, wherein the in response to the first
energy demand information indicating that the heating capacity demand of the at least one air conditioner indoor
unit is less than or equal to the first preset value, and the second energy demand information indicating that the
heating capacity demand of the at least one hydraulic module is greater than a second preset value, adjusting the
operating frequency of the compressor according to the outlet water temperature of the hydraulic module comprises:

in response to the first energy demand information indicating that the heating capacity demand of the at least
one air conditioner indoor unit is less than or equal to the first preset value, and the second energy demand
information indicating that the heating capacity demand of the at least one hydraulic module is greater than a
second preset value, determining a current first condensation temperature of the hydraulic module according
to the outlet water temperature;

determining a second frequency correction value according to the first condensation temperature and a target
condensation temperature;

obtaining a second target frequency after adjusting the initial frequency of the compressor according to the
second frequency correction value; and

controlling the compressor to operate at the second target frequency.

8. The method for controlling the VRF heat pump system according to claim 7, wherein the determining the current

first condensation temperature of the hydraulic module according to the outlet water temperature comprises:

determining a temperature correction value according to the outlet water temperature and a set water temper-
ature of the hydraulic module;

obtaining a reference condensation temperature after correcting a preset condensation temperature according
to the temperature correction value; and

determining the first condensation temperature according to the reference condensation temperature.

9. Themethod for controlling the VRF heat pump system according to claim 8, wherein the determining the temperature

correction value according to the outlet water temperature and the set water temperature of the hydraulic module
comprises:

determining a second temperature difference value between the set water temperature and the outlet water
temperature;

determining a temperature adjustment value according to the second temperature difference value; and
obtaining the temperature correction value after adjusting the set water temperature according to the temperature
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adjustment value,

wherein the temperature adjustment value shows an increasing trend as the second temperature difference
value increases, and/or the temperature adjustment value shows a decreasing trend as the second temperature
difference value decreases.

The method for controlling the VRF heat pump system according to claim 8, wherein the determining the first
condensation temperature according to the reference condensation temperature comprises:

in response to the reference condensation temperature being within a preset temperature interval, the reference
condensation temperature being the first condensation temperature;

in response to the reference condensation temperature being less than a minimum critical value of the preset
temperature interval, the minimum critical value being the first condensation temperature; and

in response to the reference condensation temperature being greater than a maximum critical value of the
preset temperature interval, the maximum critical value being the first condensation temperature.

The method for controlling the VRF heat pump system according to claim 10, wherein before the determining the
first condensation temperature according to the reference condensation temperature, the method further comprises:

obtaining an outdoor ambient temperature and a current operating frequency of the compressor; and
determining the maximum critical value based on the outdoor ambient temperature and the operating frequency.

The method for controlling the VRF heat pump system according to claim 7, wherein the determining the second
frequency correction value according to the first condensation temperature and the target condensation temperature
comprises:

determining a third temperature difference value between the target condensation temperature and the second
condensation temperature;

in response to the third temperature difference value being greater than or equal to a third preset temperature
difference, a third target correction value being the second frequency correction value; and

in response to the third temperature difference value being less than a fourth preset temperature difference, a
fourth target correction value being the second frequency correction value,

wherein the fourth preset temperature difference is less than or equal to the third preset temperature difference,
the second target frequency corresponding to the third target correction value is greater than the initial frequency,
and the second target frequency corresponding to the fourth target correction value is less than the initial
frequency.

The method for controlling the VRF heat pump system according to claim 2, wherein in response to the first energy
demand information indicating that the heating capacity demand of the at least one air conditioner indoor unit is less
than or equal to the first preset value, and the second energy demand information indicating that the heating capacity
demand of the atleast one hydraulic module is greater than a second preset value, adjusting the operating frequency
of the compressor according to the outlet water temperature of the hydraulic module comprises:

in response to the first energy demand information indicating that the heating capacity demand of the at least
one air conditioner indoor unit is less than or equal to the first preset value, and the second energy demand
information indicating that the heating capacity demand of the at least one hydraulic module is greater than a
second preset value, determining a third target frequency according to a first target temperature difference, a
second targettemperature difference, the outlet water temperature and the set water temperature of the hydraulic
module; and

controlling the compressor to operate at the third target frequency;

wherein, the first target temperature difference is a temperature difference between a first actual condensation
temperature of the hydraulic module and a set condensation temperature at a current moment, and the second
target temperature difference is a temperature difference between the set condensation temperature and a
second actual condensation temperature of the hydraulic module when a last time adjusting the operating
frequency of the compressor according to a water temperature at an outlet of the hydraulic module, the first
actual condensation temperature is a parameter corresponding to the outlet water temperature, and the second
actual condensation temperature is a parameter corresponding to the water temperature at the outlet.

14. The method for controlling the VRF heat pump system according to claim 13, wherein the determining the third
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target frequency according to the first target temperature difference, the second target temperature difference, the
outlet water temperature and the set water temperature of the hydraulic module comprises:

determining a third temperature difference value between the first target temperature difference and the second
target temperature difference, and determining a fourth temperature difference value between the set water
temperature and the outlet water temperature;

determining a target frequency adjustment value according to the third temperature difference value and the
fourth temperature difference value; and

obtaining the third target frequency by adjusting the current operating frequency of the compressor according
to the target frequency adjustment value,

wherein the third target frequency shows an increasing trend as the third temperature difference value increases,
and the third target frequency shows an increasing trend as the fourth temperature difference value increases.

15. The method for controlling the VRF heat pump system according to any one of claims 1 to 14, wherein while or after

16.

17.

the adjusting the operating frequency of the compressor according to the target parameter corresponding to the first
energy demand information and the second energy demand information, the method further comprises:

adjusting an opening of a first electronic expansion valve of the air conditioner indoor unit so that a temperature
difference between an actual heat exchange temperature of the air conditioner indoor unit and a first target heat
exchange temperature is less than a first set temperature difference; and/or

adjusting an opening of a second electronic expansion valve of the hydraulic module so that a temperature
difference between an actual heat exchange temperature of the hydraulic module and a second target heat
exchange temperature is less than a second set temperature difference,

wherein the first target heat exchange temperature and/or the second target heat exchange temperature are
determined according to the first energy demand information and the second energy demand information.

The method for controlling the VRF heat pump system according to claim 15, wherein the adjusting the opening of
the first electronic expansion valve of the air conditioner indoor unit comprises:

obtaining a current first heat exchange temperature of the air conditioner indoor unit;

determining a first opening adjustment value according to a first deviation value between the first heat exchange
temperature and the first target heat exchange temperature; and

adjusting the opening of the first electronic expansion valve according to the first opening adjustment value;
wherein, the first opening adjustment value shows an increasing trend as the first deviation value increases.

The method for controlling the VRF heat pump system according to claim 15, wherein the adjusting an opening of
a second electronic expansion valve of the hydraulic module comprises:

obtaining afirst temperature of a refrigerantinlet of the hydraulic module and a second temperature of arefrigerant
outlet of the hydraulic module;

determining a second heat exchange temperature of the hydraulic module according to the first temperature
and the second temperature;

determining a second opening adjustment value according to a second deviation value between the second
heat exchange temperature and the second target heat exchange temperature; and

adjusting the opening of the second electronic expansion valve according to the second opening adjustment
value,

wherein the second opening adjustment value shows an increasing trend as the second deviation value in-
creases.

18. A variable refrigerant flow (VRF) heat pump system, characterized by comprising:

a compressor;

at least a hydraulic module;

atleast an air conditionerindoor unit, wherein the atleast one hydraulic module and the atleast one air conditioner
indoor unit are both connected to the compressor; and

a control device, wherein the compressor, the at least one hydraulic module and the at least one air conditioner
indoor unit are all connected to the control device, and the control device comprises: a memory, a processor
and a program for controlling the VRF heat pump system stored on the memory and executable on the processor,
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when the program for controlling the VRF heat pump system is executed by the processor, a step of a method
for controlling the VRF heat pump system according to any one of claims 1 to 17 are implemented.

19. A computer-readable storage medium, characterized in that, a program for controlling a variable refrigerant flow
(VRF) heat pump system is stored in the storage medium, and when the program for controlling the VRF heat pump
system is executed by a processor, a step of a method for controlling the VRF heat pump system according to any
one of claims 1 to 17 is implemented.
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obtaining a first energy demand information of the at least one air-conditioning
indoor unit and a second energy demand information of the at least one hydraulic
module; the first energy demand information represents a heating capacity demand|
of the at least one air-conditioning indoor unit, and the second energy demand S10
information represents a heating capacity demand of the at least one hydraulic /_
module

l

S20
adjusting an operating frequency of the compressor according to target parameters /_
corresponding to the first energy demand information and the second energy
demand information

FIG. 3
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in response to the first energy demand information indicating that the
heating capacity demand of the at least one air-conditioning indoor unit is
greater than the first preset value, determining a first frequency correction
value according to the indoor heat exchanger temperature and a preset heat
exchanger temperature

obtaining a first target frequency after adjusting an initial frequency of the
compressor according to the first frequency correction value

i

controlling the compressor to operate at the first target frequency

FIG. 4

in response to the first energy demand information indicating that the
heating capacity demand of the at least one air-conditioning indoor unit is
less than or equal to the first preset value, and the second energy demand
information indicating that the heating capacity demand of the at least one

hydraulic module is greater than a second preset value, determining a /‘ S201

current first condensation temperature of the hydraulic module according
to the outlet water temperature

l /‘ S202

determining a second frequency correction value according to the first

condensation temperature and a target condensation temperature

'

obtaining a second target frequency after adjusting the initial frequency of

the compressor according to the second frequency correction value

i

controlling the compressor to operate at the second target frequency

FIG. 5
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in response to the first energy demand information indicating
that the heating capacity demand of the at least one air-
conditioning indoor unit is less than or equal to the first preset
value, and the second energy demand information indicating
that the heating capacity demand of the at least one hydraulic
module 1s greater than a second preset value, determining the
third target frequency according to the first target temperature
difference, the second target temperature difference, the outlet
water temperature and the set water temperature of the

hydraulic module

:

controlling the compressor to operate at the third target
frequency

/‘ S220

FIG. 7
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obtaining a first energy demand information of the at least one air-
conditioning indoor unit and a second energy demand information of the

at least one hydraulic module; the first energy demand information
represents a heating capacity demand of the at l1east one air-conditioning

indoor unit, and the second energy demand information represents a

heating capacity demand of the at least one hydraulic module

l

adjusting an operating frequency of the compressor according to target
parameters corresponding to the first energy demand information and the

second energy demand information

l

adjusting an opening of a first electronic expansion valve of the air-
conditioning indoor unit so that the temperature difference between an
actual heat exchange temperature of the air-conditioning indoor unit and a
first target heat exchange temperature is less than a first set temperature
difference; and/or adjusting an opening of a second electronic expansion
valve of the hydraulic module so that the temperature difference between
an actual heat exchange temperature of the hydraulic module and a second
target heat exchange temperature is less than a second set temperature
difference, the first target heat exchange temperature and/or the second
target heat exchange temperature are determined according to the first

energy demand information and the second energy demand information

FIG. 8
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