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(54) SPRAYING SYSTEM AND CONTROL METHOD AND APPARATUS THEREFOR, ELECTRONIC
DEVICE, AND READABLE STORAGE MEDIUM

(57) A spraying system and a control method and
apparatus therefor, an electronic device, a readable stor-
age medium, and an air conditioner. The spraying system
comprises a water outlet device (1), a spraying branch
(2), a return flow branch (3), and a nozzle (4); a water
outlet (11) of the water outlet device (1), the spraying
branch (2), and the nozzle (4) are sequentially connect-
ed; the spraying branch (2), the return flow branch (3),
and a water inlet (12) of the water outlet device (1) are
sequentially connected; an electromagnetic valve is dis-
posed in the spraying branch (2) and/or the return flow
branch (3), the electromagnetic valve being used to con-
trol opening and closing of the spraying branch (2) and/or
the return flow branch (3); when the spraying branch (2)

is open, liquid flowing out of the water outlet device (1)
flows out of the nozzle (4) via the spraying branch (2);
and when the return flow branch (3) is open, liquid flowing
out of the water outlet device (1) flows into the water
outlet device (1) via the return flow branch (3). In this
way, implementation of intermittent spraying can be en-
sured in a spraying system provided with a water pump
(5), and water supply pressure can be increased by
means of the return flow branch (3), so that the water
pump (5) does not need to be frequently started and
stopped, and the temperature inside the pump is not in-
creased, thereby ensuring the service life and spraying
cooling effect of the system during water-saving opera-
tion of the spraying system.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese pat-
ent application No. 202210239348.0, filed with CNIPA
on March 11, 2022, and entitled "spraying system, meth-
od and apparatus for controlling spraying system, and
electronic device", the entire contents of which is incor-
porated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of air
conditioner technologies, and more particularly, to a
spraying system, a method and an apparatus for control-
ling spraying system, and an electronic device.

BACKGROUND

[0003] When an air conditioner performs a cooling op-
eration under high-temperature weather, in order to im-
prove a heat exchange efficiency of an outdoor unit, a
method of cooling by spraying may be used for the heat
exchanger of the outdoor unit. Moreover, in order to en-
sure water conservation, an intermittent spraying method
may be used generally, a water pump needs to be oper-
ated continuously under normal circumstance. However,
when an intermittent spraying mode is applied, the water
pump needs to be turned on and turned off frequently, in
this situation, a fault is prone to occur, and a service life
of the water pump is shortened.

SUMMARY

[0004] In view of this, the present disclosure provides
a spraying system, a method and an apparatus for con-
trolling a spraying system, and an electronic device, in
order to at least ensure a service life and a spray cooling
effect of the system when the spraying system performs
a water conservation operation.

[0005] A spraying system is provided in some embod-
iments of the present disclosure. The spraying system
includes a water outletdevice, a spraying branch, a back-
flow branch and a nozzle; a water outlet of the water
outlet device, the spraying branch and the nozzle are
communicated sequentially. The spraying branch, the
backflow branch and a water inlet of the water outlet de-
vice are communicated sequentially. A solenoid valve is
arranged in the spraying branch and/or the backflow
branch, and the solenoid valve is configured to control
turning on and turning off of the spraying branch and/or
the backflow branch. When the spraying branch is turned
on, liquid flowing out of the water outlet device flows out
of the nozzle through the spraying branch. When the
backflow branch is turned on, the liquid flowing out of the
water outlet device flows into the water outlet device
through the backflow branch.
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[0006] In some embodiments of the present disclo-
sure, the spraying branch includes a first spraying branch
and a second spraying branch, and a water pump is ar-
ranged in the first spraying branch. The water outlet of
the water outlet device, the first spraying branch, the sec-
ond spraying branch and the nozzle are communicated
sequentially. The water outlet of the water outlet device,
the first spraying branch, the backflow branch and the
water inlet of the water outlet device are communicated
sequentially.

[0007] In some embodiments of the present disclo-
sure, the second spraying branch is provided with a first
solenoid valve, the backflow branch is provided with a
second solenoid valve, both the first solenoid valve and
the second solenoid valve are two-way solenoid valves.
[0008] In some embodiments of the present disclo-
sure, a third solenoid valve is arranged at an intersection
point of the first spraying branch, the second spraying
branch and the backflow branch. Where, the third sole-
noid valve is a three-way solenoid valve.

[0009] In some embodiments of the present disclo-
sure, if a switch module is arranged in the water pump,
none of the second spraying branch and the backflow
branch is provided with the solenoid valve. If the switch
module is not arranged in the water pump, the second
spraying branch is provided with a fourth solenoid valve
or a fifth solenoid valve is provided in the backflow
branch. Where, both the fourth solenoid valve and the
fifth solenoid valve are two-way solenoid valves.

[0010] In some embodiments of the present disclo-
sure, the spraying system further includes a detection
module; the detection module is configured to detect star-
tup and shutdown and a spraying mode of the spraying
system.

[0011] In some embodiments of the present disclo-
sure, the spraying system further includes a control mod-
ule, the control module is in communication connection
with the detection module, and the control module is com-
municated with a solenoid valve of the spraying system;
the control module is configured to control turning on and
turning off of the solenoid valve based on the detection
mode.

[0012] In some embodiments of the present disclo-
sure, the water outlet device is a water tank.

[0013] A method for controlling a spraying system is
further provided in the embodiments of the present dis-
closure, the method is applied to the spraying system
and includes: determining a spraying mode of the spray-
ing system; if the spraying mode is a continuous spraying
mode, controlling the spraying branch of the spraying
system to turn on, and controlling the backflow branch
of the spraying system to turn off, in order that liquid in
the water outlet device of the spraying system continu-
ously flows out of the nozzle of the spraying system; if
the spraying mode is an intermittent spraying mode, con-
trolling the spraying branch to turn on, and controlling the
backflow branch or the spraying branch to turn off, and
controlling the backflow branch to turn on, in order that
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the liquid in the water outlet device intermittently flows
out of the nozzle.

[0014] In some embodiments of the present disclo-
sure, if the spraying mode is the continuous spraying
mode, the step of controlling the spraying branch of the
spraying system to turn on, and controlling the backflow
branch of the spraying system to turn off may include: if
the spraying mode is the continuous spraying mode, turn-
ing on the spraying branch; and controlling the water
pump of the spraying system to start to operate after the
spraying branch has been turned on for a presetfirsttime.
[0015] In some embodiments of the present disclo-
sure, the method further includes: obtaining a stop spray-
ing signal, and controlling the water pump of the spray
system to stop operation based on the stop spraying sig-
nal; turning off the spraying branch after the water pump
stops operation for the first time.

[0016] In some embodiments of the present disclo-
sure, if the spraying mode is the intermittent spraying
mode, the step of controlling the spraying branch to turn
on, controlling the backflow branch or the spraying
branch to turn off, and controlling the backflow branch to
turn on includes: determining a spraying time and a stop
spraying time of the intermittent spraying mode, if the
spraying mode is the intermittent spraying mode; con-
trolling the spraying branch to turn on and controlling the
backflow branch to turn off during the spraying time; and
controlling the spraying branch to turn off and controlling
the backflow branch to turn on during the stop spraying
time.

[0017] In some embodiments of the present disclo-
sure, the method furtherincludes: turning on the backflow
branch when the spraying time is switched to the stop
spraying time and an operation time of the water pump
is greater than a preset time threshold value; turning off
the spraying branch after the backflow branch has been
turned on for a preset second time; turning on the spray-
ing branch when the stop spraying time is switched to
the spraying time; turning off the backflow branch after
the spraying branch has been turned on for the second
time.

[0018] In some embodiments of the present disclo-
sure, the method further includes: obtaining a stop spray-
ing signal, and controlling the water pump to stop oper-
ation based on the stop spraying signal; maintaining a
turned-off state of the solenoid valve of the spraying
branch and the solenoid valve of the backflow branch if
the solenoid valve of the spraying branch and the sole-
noid valve of the backflow branch are both in a turned-
off state; if the solenoid valve of the spraying branch or
the solenoid valve of the backflow branch is in a turned-
on state, controlling the solenoid valve of the spraying
branch in the turned-on state or the solenoid valve of the
backflow branch in the turned-on state to turn on for the
second time, and then controlling the solenoid valve of
the spraying branch in the turned-on state or the solenoid
valve of the backflow branch in the turned-on state to
turn off.
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[0019] An apparatus for controlling a spraying system
is further provided in some embodiments of the present
disclosure. The control apparatus is applied to the spray-
ing system and may include: a spraying mode determi-
nation module configured to determine a spraying mode
of the spray system; a continuous spraying control mod-
ule configured to control the spraying branch of the spray-
ing system to turn on, and control the backflow branch
of the spraying system to turn off if the spraying mode is
acontinuous spraying mode, in order thatliquid in awater
outlet device of the spraying system continuously flows
out of a nozzle of the spraying system; and an intermittent
spraying control module configured to control the spray-
ing branch to turn on, control the backflow branch or the
spraying branch to turn off, and control the backflow
branch to turn on, in order that the liquid in the water
outlet device intermittently flows out of the nozzle, if the
spraying mode is an intermittent spraying mode.

[0020] In some embodiments of the present disclo-
sure, the continuous spraying control module is config-
ured to turn on the spraying branch if the spraying mode
is the continuous spraying mode, and control a water
pump of the spraying system to start to operate after the
spraying branch has beenturned on for a preset firsttime.
[0021] In some embodiments of the present disclo-
sure, the intermittent spraying control module is config-
ured to determine a spraying time and a stop spraying
time of the intermittent spraying mode if the spraying
mode is the intermittent spraying mode; control the spray-
ing branch to turn on and control the backflow branch to
turn off during the spraying time, and control the spraying
branch to turn off and control the backflow branch to turn
on during the stop spraying time.

[0022] An electronic device is further provided in the
embodiments of the present disclosure. The electronic
device includes a memory and a processor, the memory
is configured to store a computer program, and the proc-
essor is configured to execute the computer program to
implement the aforesaid method for controlling the spray-
ing system.

[0023] A readable storage medium is further provided
in the embodiments of the present disclosure. The read-
able storage medium stores a computer program instruc-
tion, that, when being read and executed by a processor,
causes the processor to implement the aforesaid method
for controlling the spraying system.

[0024] An air conditioner is further provided in some
embodiments of the present disclosure, the air condition-
er includes the aforesaid spraying system.

[0025] At least following beneficial effects are gener-
ated in embodiments of the present disclosure, which are
listed below:

[0026] According to the spraying system, the method
and the apparatus for controlling the spraying system
and the electronic device provided in some embodiments
of the present disclosure, the spraying system may en-
able the liquid flowing out of the water outlet device to
flow back to the water outlet device through the backflow
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branch. In this method, it may be ensured that the inter-
mittent spraying is realized in the spraying system con-
taining the water pump through switching of the solenoid
valves, and a water supply pressure is improved through
the backflow branch. Thus, the water pump does not
need to be turned on and turned off frequently, an occur-
rence of temperature rise in the pump would not be
caused, a service life and a spray cooling effect of the
system may be ensured when the spraying system is
operated in a water conservation manner.

[0027] Other features and advantages of the present
disclosure will be illustrated in the following description.
Alternatively, some of the features and benefits may be
derived or unambiguously determined from the descrip-
tion, or be learned by implementing the above-mentioned
techniques of the present disclosure.

[0028] Inorderto make the above objectives, features,
and advantages of the present disclosure to be more
comprehensible, preferable embodiments are particular-
ly exemplified hereinafter, and are described in detail be-
low with reference to the accompanying drawings.

DESCRIPTION OF THE DRAWINGS

[0029] In order to explain the technical solutions in the
embodiments of the present disclosure or the related art
more clearly, a brief introduction regarding the accom-
panying drawings that need to be used for describing the
embodiments or the related art is given below. It is obvi-
ous that the accompanying figures described below are
some embodiments of the present disclosure. For the
person of ordinary skill in the art, other drawings may
also be obtained according to these drawings without
paying creative labor.

FIG. 1 illustrates a schematic structural diagram of
one spraying system providedin some embodiments
of the present disclosure;

FIG. 2 illustrates a schematic structural diagram of
another spraying system provided in some embod-
iments of the present disclosure;

FIG. 3 illustrates a schematic diagram of an arrange-
ment of a solenoid valve in a first spraying system
provided in some embodiments of the present dis-
closure;

FIG. 4 illustrates a schematic diagram of an arrange-
ment of a solenoid valve in a second spraying system
provided in some embodiments of the present dis-
closure;

FIG. 5illustrates a schematic diagram of an arrange-
ment of a solenoid valve in a third spraying system
provided in some embodiments of the present dis-
closure;

FIG. 6 illustrates a schematic diagram of an arrange-
ment of a solenoid valve in a fourth spraying system
provided in some embodiments of the present dis-
closure;

FIG. 7 illustrates a schematic structural diagram of
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another spraying system according to one embodi-
ment of the present disclosure;

FIG. 8 illustrates a flow diagram of one method for
controlling a spraying system provided in some em-
bodiments of the present disclosure;

FIG. 9 illustrates a flow diagram of another method
for controlling the spraying system provided in some
embodiments of the present disclosure;

FIG. 10 illustrates a schematic diagram of a control
method for a first consecutive spraying mode pro-
vided in some embodiments of the present disclo-
sure;

FIG. 11 illustrates a schematic diagram of a control
method for a first intermittent spraying mode provid-
ed in some embodiments of the present disclosure;
FIG. 12 illustrates a schematic diagram of a control
method for a second consecutive spraying mode
provided in some embodiments of the present dis-
closure;

FIG. 13 illustrates a schematic diagram of a control
method for a second intermittent spraying mode pro-
vided in some embodiments of the present disclo-
sure;

FIG. 14 illustrates a schematic diagram of a control
method for a third consecutive spraying mode pro-
vided in some embodiments of the present disclo-
sure;

FIG. 15 illustrates a schematic diagram of a control
method for a third intermittent spraying mode pro-
vided in some embodiments of the present disclo-
sure;

FIG. 16 illustrates a schematic structural diagram of
an apparatus for controlling a spraying system pro-
vided in some embodiments of the present disclo-
sure;

FIG. 17 illustrates a schematic structural diagram of
an electronic device provided in some embodiments
of the present disclosure.

[0030] Reference numerals are listed below: 1-water
outlet device; 11-water outlet; 12-water inlet; 2-spraying
branch; 21-first spraying branch; 22-second spraying
branch; 3-backflow branch; 4-nozzle; 5-water pump; 61-
first solenoid valve; 62-second solenoid valve; 63-third
solenoid valve; 64-fourth solenoid valve; 65-fifth solenoid
valve; 7-detection module; 8-control module; 1601-
spraying mode determination module; 1602-continuous
spraying control module; 1603-intermittent spraying con-
trol module; 100-memory; 101-processor; 102-bus; 103-
communication interface.

DETAILED DESCRIPTIOIN OF EMBODIMENTS

[0031] In order to make the purpose, the technical so-
lutions and the advantages of the present disclosure be
clearer, the technical solutions in the embodiments of the
present disclosure will be described clearly and compre-
hensively with reference to the accompanying drawings.
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It is obvious that, the embodiments described below are
only some embodiments of the present disclosure rather
than all embodiments. Based on the embodiments in the
present disclosure, some other embodiments, which are
obtained by the person of ordinary skill in the art without
paying creative labor, should all be included in the pro-
tection scope of the present disclosure.

[0032] Atpresent, when the air conditioner performs a
cooling operation under high-temperature weather, in or-
der to improve a heat exchange efficiency of an outdoor
unit, a spray cooling method may be used for the heat
exchanger of the outdoor unit. Simultaneously, in order
to ensure water conservation, an intermittent spraying
method may be used generally, a water pump needs to
be operated continuously under normal condition. How-
ever, when an intermittent spraying mode is used, the
water pump needs to be turned on and turned off fre-
quently. In this condition, a fault is prone to occur, so that
a service life of the water pump is shortened.

[0033] Inview of this, aspraying system, a method and
an apparatus for controlling the spraying system, and an
electronic device are provided in the embodiments of the
present disclosure. In particular, the present disclosure
relates to a spray cooling device, an air conditioner and
a water conservation spraying control method. It can be
ensured that, an intermittent spraying can be implement-
ed in a spray cooling system including the water pump
through switching of solenoid valves, damage to the wa-
ter pump may be avoided while the purpose of spraying
water and conserving water is achieved, a service life of
the water pump is prolonged and user experience is im-
proved.

[0034] In order to facilitate understanding of this em-
bodiment, a method for controlling a spraying system dis-
closed in the embodiments of the present disclosure is
described in detail.

[0035] The spraying system according to the embodi-
ments of the present disclosure will be described in detail
below with reference to the accompanying drawings.
[0036] The spraying system may include a water outlet
device 1, a spraying branch 2, a backflow branch 3 and
a nozzle 4. A water outlet 11 of the water outlet device
1, the spraying branch 2 and the nozzle 4 are communi-
cated sequentially. The spraying branch 2, the backflow
branch 3 and a water inlet 12 of the water outlet device
1 are communicated sequentially.

[0037] As shownin FIG. 1, a solid line branch in FIG.
1 represents the spraying branch, and a dotted line
branch represents the backflow branch. A solenoid valve
may be arranged in the spraying branch and/or the back-
flow branch, and the solenoid valve is configured to con-
trol turning on and turning off of the spraying branch
and/or the backflow branch. That is, two-way solenoid
valves may be respectively provided in the spraying
branch and/or the backflow branch, and three-way sole-
noid valves may also be provided at an intersection of
the spraying branch and the backflow branch. Thus, the
turning on and turning off of the spraying branch and/or
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the backflow branch may be controlled through the so-
lenoid valves.

[0038] When the spraying branch is turned on, liquid
flowing out of the water outlet device may flow out of the
nozzle through the spraying branch. When the backflow
branch is turned on, the liquid flowing out of the water
outlet device may flow into the water outlet device again
through the backflow branch. The liquid flows into the
water outlet device again through the backflow branch,
such that the water pressure of the water outlet device
may be improved, which means that, there is no need to
increase the water pressure through the water pump.
[0039] Ifthe intermittent spraying mode is adopted, the
spraying branch may be turned on firstly, and the back-
flow branch is turned off for a period of time. In this con-
dition, the liquid may flow out of the nozzle through the
spraying branch. Then, the backflow branch is turned on,
the spraying branch is turned off for a period of time, in
this condition, the liquid flows into the water outlet device
again through the backflow branch, the water pressure
of the water outlet device may be increased, there is no
need to increase the water pressure through the water
pump inthe entire intermittent spraying process, the serv-
ice life of the water pump may be prolonged, and the
damage to the water pump is avoided.

[0040] According to the spraying system, the appara-
tus and the electronic device provided in the embodiment
of the present disclosure, the spraying system may en-
able the liquid flowing out of the water outlet device to
flow back to the water outlet device through the backflow
branch. In this method, it can be guaranteed that, the
intermittent spraying in the spraying system including the
water pump may be realized through switching of the
solenoid valves, and a water supply pressure isimproved
through the backflow branch. Thus, the water pump does
not need to be turned on and turned off frequently, oc-
currence of temperature rise in the pump would not be
caused, the service life of the water pump may be pro-
longed, the damage to the water pump is avoided, and
the user experience is improved.

[0041] Another spraying system according to the em-
bodiments of the present disclosure will be described in
detail below with reference to the accompanying draw-
ings.

[0042] Another spraying system is provided in the em-
bodiments of the present disclosure. This method is im-
plemented on the basis of the above-mentioned embod-
iments. FIG. 2 illustrates a schematic structural diagram
of another spraying system. In the spraying system in
this embodiment, the spraying branch 2 may include a
first spraying branch 21 and a second spraying branch
22, and a water pump 5 is arranged in the first spraying
branch 21.

[0043] Where, a water outlet 11 of the water outlet de-
vice 1, the first spraying branch 21, the second spraying
branch 22 and the nozzle 4 may be connected in se-
quence. A water outlet 11 of the water outlet device 1,
the first spraying branch 21, the backflow branch 3, and
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a water inlet 12 of the water outlet device 1 may be con-
nected in sequence.

[0044] Liquid may be extracted from the water outlet
device through the water pump. Where, the water outlet
device may be a water tank or a water net, the liquid may
be water or coolant liquid. The pumped liquid may flow
out of the nozzle through the first spraying branch and
the second spraying branch. Alternatively, the liquid flows
into the water outlet device again through the first spray-
ing branch and the backflow branch.

[0045] Regarding the solenoid valves in the spray sys-
tem, in this embodiment, the solenoid valves may be ar-
ranged in the form of a two-way solenoid valve or a three-
way solenoid valve. Referring to the arrangement of the
solenoid valve in the first spray system shown in FIG. 3,
a first solenoid valve 61 may be arranged in the second
spraying branch 22, a second solenoid valve 62 may be
arranged in the backflow branch 3. Both the first solenoid
valve 61 and the second solenoid valve 62 are two-way
solenoid valves. The first solenoid valve 61 may control
turning on and turning off of the second spraying branch
22, the second solenoid valve 62 may control turning-on
and turning-off of the backflow branch 3.

[0046] Referring to the schematic diagram of the ar-
rangement of the solenoid valves in the second spray
system shown in FIG. 4, a third solenoid valve 63 may
be disposed at the intersection point of the first spraying
branch 21, the second spraying branch 22 and the back-
flow branch 3. Where, the third solenoid valve 63 is a
three-way solenoid valve. It needs to be noted that the
three-way solenoid valve has the function of switching
between accesses and cannot turn off the accesses. That
is, even if the three-way solenoid valve only has the fol-
lowing two conditions: the second spraying branch is
turned on and the backflow branch is turned off, or the
second spraying branch is turned off and the backflow
branch is turned on, the second spraying branch and the
backflow branch cannot be turned off completely, the
second spraying branch and the backflow branch cannot
be turned on simultaneously, too.

[0047] Therefore, in order to turn off the second spray-
ing branch and the backflow branch simultaneously, in
this embodiment, a switch module may be arranged in
the water pump, the water pump is turned on or turned
off through the switch module. If the water pump is turned
off, even though the second spraying branch and the
backflow branch cannot be turned off, liquid cannot flow
through the second spraying branch and the backflow
branch. That is, if the switch module is arranged in the
water pump, none of the second spraying branch and
the backflow branch is provided with the solenoid valve.
[0048] Alternatively, the second spraying branch and
the backflow branch may be turned off simultaneously
by arranging two-way solenoid valves in the second
spraying branch and the backflow branch. For example,
afourth solenoid valve is arranged in the second spraying
branch or afifth solenoid valve is arranged in the backflow
branch, if the switch module is not arranged in the water
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pump. Where, both the fourth solenoid valve and the fifth
solenoid valve are two-way solenoid valves.

[0049] Referring to the schematic diagram of the ar-
rangement of the solenoid valves in the third spraying
system shown in FIG. 5, a fourth solenoid valve 64 may
be arranged in the second spraying branch 22, and the
fourth solenoid valve 64 may control the second spraying
branch 22 to be turned off and turned on. In this condition,
ifthe second spraying branch 22 and the backflow branch
3 need to be turned off simultaneously, the backflow
branch 3 may be controlled to turn off and the second
spraying branch 22 may be controlled to turn on through
the third solenoid valve 63first, then, the second spraying
branch 22 is controlled to turn off through the fourth so-
lenoid valve 64.

[0050] Referring to the schematic diagram of the ar-
rangement of the solenoid valves in the fourth spraying
system shown in FIG. 6, a fifth solenoid valve 65 may be
arranged in the backflow branch 3, and the fifth solenoid
valve 65 may control turning off and turning on of the
backflow branch 3. In this condition, if the second spray-
ing branch 22 and the backflow branch 3 need to be
turned off simultaneously, the backflow branch 3 may be
controlled to turn on and the second spraying branch 22
may be controlled to turn off through the third solenoid
valve 63, then, the backflow branch 3 is controlled to turn
off through the fifth solenoid valve 65.

[0051] According to the spraying system provided in
the embodiments of the present disclosure, a purpose of
controlling turning on and turning off of the spraying
branch and the backflow branch through the solenoid
valves may be achieved by arranging the two-way sole-
noid valve or the three-way solenoid valve in the spraying
branch and the backflow branch, the spraying system
has alow costanditis convenienttoimplementthe spray-
ing system.

[0052] Additionally, with reference to the structural
schematic diagram of another spraying system shown in
FIG. 7, the spraying system may further include a detec-
tion module 7. The detection module 7 is configured to
detect a startup-shutdown and a spraying mode of the
spray system.

[0053] Additionally, as shown in FIG. 7, the spraying
system may further include a control module 8. The con-
trol module 8 may be in communication connection with
the detection module 7, and the control module 8 is com-
municated with solenoid valves (i.e., the first solenoid
valve 61 and the second solenoid valve 62) of the spray-
ing system. The control module is configured to control
turning on and turning off of the solenoid valves based
on a detection mode.

[0054] The detection module and the control module
may be arranged on the same circuit board, the detection
module and the control module may be in communication
connection. The control module is communicated with
the solenoid valve and the water pump through wires,
and controls power on and power off of the solenoid valve
and the water pump through a relay mounted in the con-
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trol module, and thereby controls the turning on and turn-
ing off states of the solenoid valve and the water pump.
Afloating ball valve is arranged in the water outlet device,
when aliquid level is lower than a preset height, the float-
ing ball valve is started to supply water into the water
outlet device to ensure that the water outlet device is in
a state of being filled with water. After the detection mod-
ule detects an enable signal of the spraying system,
whether the spraying system is in the intermittent spray-
ing mode or in the continuous spraying mode is further
determined.

[0055] The method for controlling the spraying system
according to the embodiments of the present disclosure
will be described in detail below with reference to the
accompanying drawings.

[0056] A method for controlling a spraying system is
provided in the embodiments of the present disclosure,
this method is applied to the spraying system provided
in the aforesaid embodiment. Where, the spraying sys-
tem in this embodiment may include a water outlet device
(inthis embodiment, a water tank is taken as an example,
which is not repeatedly described here), a water pipe, a
water pump, a solenoid valve, a nozzle, a heat exchang-
er, a detection module, and a control module. In all em-
bodiments of the present disclosure, a water pipe branch
where the nozzle is located is defined as the spraying
branch, and a branch flowing back to the water tank is
defined as the backflow branch.

[0057] Based on the above description, referring to the
flow diagram of the method for controlling the spraying
system shown in FIG. 8, the method for controlling the
spraying system may include the following steps:
[0058] In a step of S802, a spraying mode of the spray
system is determined.

[0059] The spraying mode of the spraying system may
be input by a user through a button on an air conditioner,
aremote controller of the air conditioner or an application
program of a terminal device. The spraying system may
determine the spraying mode of the spraying system
through the detection module.

[0060] The determination of the spraying mode of the
spraying system may include a continuous spraying
mode or an intermittent spraying mode. The continuous
spraying mode may be interpreted as liquid in the water
tank continuously flows out of the nozzle, and the inter-
mittent spraying mode may be interpreted as the liquid
in the water tank intermittently flows out of the nozzle.
Theliquid in the water tank may be cooling water or water,
different spraying times and intermittent times may be
set in the intermittent spraying mode. For example, the
spraying time is 10 seconds, the intermittent time is 6
seconds, it may be understood that the liquid flows out
from the nozzle between for 0-10 seconds, the liquid
stops flowing out of the nozzle for 10-16 seconds, etc.
[0061] In a step of S804, the spraying branch of the
spraying system is controlled to turn on, and the backflow
branch of the spraying system is controlled to turn off,
such that the liquid in the water outlet device of the spray-
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ing system continuously flows out of the nozzle of the
spraying system, if the spraying mode is the continuous
spraying mode.

[0062] If the spraying mode is the continuous spraying
mode, the spraying branch may be controlled to turn on
and the backflow branch is controlled to turn off through
the solenoid valve of the spraying system. Where, the
number and the type of the solenoid valve of the spraying
system are not limited, that is, the spraying system may
include a plurality of solenoid valves, and each of the
solenoid valves may be a two-way solenoid valve or a
three-way solenoid valve, and the like.

[0063] Ifthe spraying branchis turned on and the back-
flow branch is turned off, the liquid in the water tank of
the spraying system may sequentially flow out of the noz-
zle of the spraying system through the spraying branch,
and water in the spraying system cannot flow into the
water inlet of the water tank from the water outlet of the
water tank through the backflow branch in sequence, in
this condition, the liquid in the water tank continuously
flows out of the nozzle.

[0064] In a step of S806, the spraying branch is con-
trolled to turn on, the backflow branch is controlled to turn
off, or the spraying branch is controlled to turn off and
the backflow branch is controlled to turn on, such that
the liquid in the water outlet device intermittently flows
out of the nozzle, if the spraying mode is the intermittent
spraying mode.

[0065] Ifthe spraying branch is turned off, the backflow
branch is turned on, in this condition, the liquid in the
water tank of the spraying system may sequentially flow
into the water inlet of the water tank from the water outlet
of the water tank through the backflow branch, the liquid
in the water tank cannot sequentially flow out of the noz-
zle of the spraying system through the spraying branch.
That is, the liquid in the water tank stops flowing out of
the nozzle, and the liquid flows into the water inlet of the
water tank from the water outlet of the water tank, such
that the water supply pressure may be increased, and
maintenance of continuous operation of the water pump
is unnecessary.

[0066] Thus, if the spraying mode is the intermittent
spraying mode, the spraying branch may be controlled
to turn on and the backflow branch may be controlled to
turn off through the solenoid valve, or alternatively, the
spraying branch is controlled to turn off, and the backflow
branch is controlled to turn on, so that the liquid in the
water tank flows out of the nozzle intermittently.

[0067] According to the method for controlling the
spraying system provided in the embodiment of the
present disclosure, if the spraying mode is the intermit-
tent spraying mode, the spraying branch is controlled to
turn on and the backflow branch is controlled to turn off
through the solenoid valve, or alternatively, the spraying
branch is controlled to turn off and the backflow branch
is controlled to turn on, so that the liquid in the water tank
flows out of the nozzle intermittently. In this way, it may
be guaranteed that intermittent spraying is achieved in
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the spraying system of the water pump through switching
of the solenoid valve, and the water supply pressure is
improved through the backflow branch. Thus, the water
pump does not need to be turned on and turned off fre-
quently, an occurrence of temperature rise in the pump
would not be caused, the service life of the water pump
may be prolonged, the damage to the water pump is
avoided, and the user experience is improved.

[0068] Another method for controlling a spraying sys-
tem provided in one embodiment of the present disclo-
sure will be described in detail below with reference to
the accompanying drawings.

[0069] Another method for controlling the spraying sys-
tem is provided in this embodiment. This method is im-
plemented on the basis of the aforesaid embodiment,
FIG. 9 illustrates a flow diagram of another method for
controlling the spraying system, the method for control-
ling the spraying system in this embodiment may include
the following steps:

[0070] Ina stepof S902, a spraying mode of the spray-
ing system is determined.

[0071] The solenoid valve in this embodiment may
have different arrangements, the solenoid valves in the
spray system may be arranged according to at least one
of the following approaches: a two-way solenoid valve is
provided in the spraying branch and the backflow branch;
a two-way solenoid valve is provided in the spraying
branch, and a three-way solenoid valve is disposed at
the intersection of the spraying branch and the backflow
branch; or, a two-way solenoid valve is arranged in the
backflow branch, and a three-way solenoid valve is ar-
ranged at the intersection of the spraying branch and the
backflow branch.

[0072] In a step of S904, the spraying branch is turned
on if the spraying mode is the continuous spraying mode;
the water pump of the spraying system is controlled to
start to operate after the spraying branch has been turned
off for a preset first time.

[0073] First, two-way solenoid valves arranged in the
spraying branch and the backflow branch are taken as
an example. As shown in FIG. 3, the spraying system
includes two-way solenoid valves, that is, the first sole-
noid valve and the second solenoid valve, the first sole-
noid valve and the second solenoid valve are in a normal
turned-off state when they are powered off.

[0074] If the spraying mode is determined as the con-
tinuous spraying mode, referring to the schematic dia-
gram of the control mode of the first continuous spraying
mode shown in FIG. 10, the detection module may trans-
mit a signal to the control module through a communica-
tion wire, and the control module controls the first sole-
noid valve to turn on firstly.

[0075] In order to avoid or alleviate a water hammer
phenomenon caused by violent change of waterway
pressure which is caused due to the fact that the solenoid
valve is not completely turned on and the water pump is
in operation. After the first solenoid valve has been en-
ergized for a first time 11, the control module controls the
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water pump to turn on, and coolant liquid is obtained from
the water tank, such that the coolant liquid in the water
pipe is sprayed onto the heat exchanger at the nozzle
through the first solenoid valve to realize spray evapora-
tion cooling. In the operation process of the entire con-
tinuous spraying mode, the second solenoid valve is in
a turned-off state.

[0076] In this way, turning on the water pump after the
first solenoid valve has been turned on for the first time
may be realized by setting. Thus, the water hammer phe-
nomenon caused by violent change of the waterway
pressure which is caused due to the fact that the solenoid
valve is not completely turned on and the water pump is
in operation may be avoided or alleviated, and the service
life of the water pump is prolonged.

[0077] After a stop spraying signal is obtained by the
detection module, the signal is transmitted to the control
module, the water pump is controlled to stop operation.
For example, the stop spraying signal is obtained, and
the water pump is controlled to stop operation based on
the stop spraying signal. After the water pump stops op-
eration for the first time, the spraying branch is turned off.
[0078] After the water pump stops operation for the
first time T1, the first solenoid valve is turned off, and the
operation of the spray system is terminated. After the
system is selected, T1 is usually a constant, however,
startup time and shutdown time of different waterway sys-
tems, the water pump and the solenoid valves are differ-
ent, the value of T1 is variable, T1 may be in the range
of 1s<T1<4 s.

[0079] In a step of S906, if the spraying mode is the
intermittent spraying mode, the spraying time and the
stop spraying time of the intermittent spraying mode are
determined. During the spraying time, the spraying
branch is controlled to turn on, and the backflow branch
is controlled to turn off. During the stop spraying time,
the spraying branch is controlled to turn off and the back-
flow branch is controlled to turn on.

[0080] If the spraying mode is the intermittent spraying
mode, detection parameters may be further compared
with an intermittent spraying table preset in the circuit
board to determine the intermittent spraying mode (i.e.,
the spraying time is Tx seconds, the stop spraying time
is Ty seconds, and spraying operation is performed pe-
riodically according to the rule).

[0081] Referring to the schematic diagram of the con-
trol mode of the first intermittent spraying mode shown
in FIG. 11, the detection module transmits a signal to the
control module through the communication wire, the con-
trol module first controls the first solenoid valve to turn
on. After the first solenoid valve has been energized for
the first time T1, the control module controls the water
pump to turn on, the coolant liquid is obtained from the
water tank, and the coolant liquid in the water pipe is
sprayed onto the heat exchanger at the nozzle through
the first solenoid valve to realize a spray evaporation
cooling.

[0082] When the solenoid valve starts to be switched,
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in order to avoid the water hammer phenomenon caused
due to instability of waterway, and fatigue stress damage
of the system, it needs to ensure that the solenoid valve
is switched when the water pump has been in a stable
operation state. Following steps may be performed: the
backflow branch is turned on when switching from the
spraying time to the stop spraying time and the operation
time of the water pump is greater than a preset time
threshold; after the backflow branch has been turned on
for a second time, the spraying branch is turned off.
[0083] When the water pump is energized and the op-
eration time of the water pump is greater than a preset
time threshold (e.g., at least 5 seconds), the second so-
lenoid valve is controlled to turn on. In order to prevent
the entire waterway from being turned off due to turning
off of the first solenoid valve when the second solenoid
valve is not turned on. After the second solenoid valve
has been turned on for the second time T2, the first so-
lenoid valve is controlled to turn off, in this condition, the
spraying operation is stopped, the coolant liquid returns
to the water tank through the second solenoid valve to
realize circulation of the coolant liquid. T2 may be in the
range of 1s <T2<3 s.

[0084] In addition, when switching from the stop spray-
ing time to the spraying time, the spraying branch may
be turned on; after the spraying branch has been turned
on for the second time, the backflow branch is turned off.
[0085] After the first solenoid valve has been turned
off for the Ty time, the first solenoid valve is turned on
again. After the second time T2 is passed, the second
solenoid valve is turned off, and the spray operation is
performed. After the second solenoid valve has been
turned off for Tx-T2 time, the second solenoid valve is
turned on again, and the first solenoid valve is turned off
after T2 time is passed. The aforesaid two steps are per-
formed cyclically until a stop spraying signal is received.
[0086] In particular, in the process of the intermittent
spraying mode, spraying operation may be stopped by
performing the following steps: obtaining the stop spray-
ing signal, and controlling the water pump to stop oper-
ation based on the stop spraying signal; maintaining
turned-off states of the solenoid valves of the spraying
branch and the backflow branch if the solenoid valves of
the spraying branch and the backflow branch are both in
the turned-off state; if the solenoid valve of the spraying
branch or the backflow branch is in the turned on state,
controlling the solenoid valve of the spraying branch or
the backflow branch in the turned on state to turn on for
the second time, and then turning off the solenoid valve
of the spraying branch or the backflow branch in the
turned state.

[0087] After the detection module obtains the stop
spraying signal, the signal is transmitted to the control
module, the water pump is controlled to stop operation
firstly. When the water pump is controlled to stop oper-
ation, whether the first solenoid valve and the second
solenoid valve are in the turned on state are determined.
If the first solenoid valve and the second solenoid valve
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are in the turned-off state, the turned-off state of the first
solenoid valve and the second solenoid valve are kept
unchanged. If the first solenoid valve and the second
solenoid valve are in the turned on state, the solenoid
valve is turned off after the turning on state of the solenoid
valve is maintained for T2 time forcibly, and the spraying
system is terminated. After the spraying system stops
operation, the process returns to the initial detection pro-
gram, and the next spraying enable signal is waited.
[0088] As shownin FIG. 5, in this embodiment, a two-
way solenoid valve (i.e., the fourth solenoid valve) may
also be arranged in the spraying branch, a three-way
solenoid valve (i.e., the third solenoid valve) is arranged
at the intersection of the spraying branch and the back-
flow branch. The spraying system in this embodiment
differs from the first spraying system shown in FIG. 3 in
that the two-way solenoid valve in the backflow branch
is replaced with the three-way solenoid valve, the three-
way solenoid valve is arranged between the water pump
and the fourth solenoid valve and is located at a branch
point. Where, a port A is in communication with the water
pump through the water pipe, a port B is in communica-
tion with the backflow branch flowing back to the water
tank, and a port C is in communication with the fourth
solenoid valve through the water pipe.

[0089] As shown in FIG. 5, when the port A is commu-
nicated with the port C, the coolant liquid flows through
the fourth solenoid valve and is sprayed onto the heat
exchanger at the nozzle. In this condition, the ports A
and B are in the turned-off state, and the coolant liquid
cannot flow back into the water tank. When the port A is
communicated with the three-way solenoid valve B, the
coolant liquid flows back to the water tank through the
backflow branch. In this condition, the ports A and C are
in a turned-off state, and the coolant liquid cannot be
sprayed onto the heat exchanger. In an initial state, both
the water pump and the fourth solenoid valve are turned
off, the port A and the port C of the third solenoid valve
are communicated.

[0090] After the detection module detects an enable
signal of the spraying system, whether the spraying sys-
temis the intermittent spraying mode or in the continuous
spraying mode is further determined. If the spraying
mode is determined as the continuous spraying mode,
referring to the schematic diagram of the control method
of the second continuous spraying mode shown in FIG.
12, the detection module transmits a signal to the control
module through the communication wire, and the control
module controls the fourth solenoid valve to turn onfirstly;
after the firsttime T1 is passed, the water pump is turned
onto performthe spraying operation. After the stop spray-
ing signal is received, the water pump is controlled to
turn off, after the water pump has been turned off for the
first time T1, the fourth solenoid valve is turned off, and
spraying operation is stopped.

[0091] If the spraying mode is determined as the inter-
mittent spraying mode, referring to the schematic dia-
gram of the control method of the second intermittent
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spraying mode shown in FIG. 13, the detection module
transmits a signal to the control module through the com-
munication wire, and the control module controls the
fourth solenoid valve to turn on firstly. After the first time
T1 is passed, the water pump is turned on to perform the
spraying operation; and after the Tx time is passed, the
third solenoid valve switches from a AC access to a AB
access, the coolant liquid flows back to the water tank,
and the spray cooling operation is stopped. After Ty time
is passed, the third solenoid valve switches from the AB
access to the AC access to perform the spray operation.
[0092] The aforesaid steps are executed periodically
in order to realize the intermittent spraying. After receiv-
ing the stop spraying signal, the water pump is controlled
to turn off. After the water pump has been turned off for
the first time T1, the fourth solenoid valve is turned off.
If the third solenoid valve is in an AC access state, the
current state is maintained unchanged. If the third sole-
noid valve is in an AB access state, the third solenoid
valve is switched to the AC access. After the spraying
system stops operation, the process returns to the initial
detection program, and the next spraying enable signal
is waited.

[0093] Asshown in FIG. 6, in this embodiment, a two-
way solenoid valve (i.e., the fifth solenoid valve) may also
be arranged in the backflow branch, and a three-way
solenoid valve (i.e., the third solenoid valve) is arranged
at the intersection of the spraying branch and the back-
flow branch. Unlike the second spray system shown in
FIG. 5, the two-way solenoid valve on the spraying
branch is transferred to the backflow branch. In the initial
state, both the water pump and the fifth solenoid valve
are turned off, and the third solenoid valve is in a state
in which the port A is communicated with the port B.
[0094] After the detection module detects the enable
signal of the spraying system, whether the spraying sys-
tem is in the intermittent spraying mode or in the contin-
uous spraying mode is further determined. If the spraying
mode is determined as the continuous spraying mode,
referring to the schematic diagram of the control method
of the third continuous spraying mode shown in FIG. 14,
the detection module transmits a signal to the control
module through the communication wire, and the control
module controls the third solenoid valve to switch from
the AB access to the AC access firstly. After the first time
T1 is passed, the water pump is turned on to perform the
spraying operation. After the stop spraying signal is re-
ceived, the water pump is controlled to turn off. After the
water pump has been turned off for the first time T1, the
third solenoid valve switches from the AC access to the
AB access, the spraying operation is terminated.
[0095] If the spraying mode is determined as the inter-
mittent spraying mode, referring to the schematic dia-
gram of the control method of the third intermittent spray-
ing mode shown in FIG. 15, the detection module trans-
mits a signal to the control module through the commu-
nication wire, the control module first controls the third
solenoid valve to switch from the AB access to the AC
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access firstly, and the fifth solenoid valve is turned on
simultaneously. After thefirsttime T1 is passed, the water
pumpis turned on to perform the spraying operation. After
the Tx time is passed, the third solenoid valve switches
from the AC access to the AB access, the coolant liquid
flows back to the water tank, and the spray cooling op-
eration is stopped. After the Ty time is passed, the third
solenoid valve switches from the AB access to the AC
access to perform the spraying operation. The aforesaid
steps may be performed sequentially and periodically to
achieve the intermittent spraying.

[0096] After the stop spraying signal is received, the
water pump is controlled to turn off. After the water pump
has been turned off for the first time, if the third solenoid
valve is in the AB access state, the current state of the
third solenoid valve is maintained unchanged, and the
fifth solenoid valve is turned off. If the third solenoid valve
is in the AC access state, the third solenoid valve is
switched to the AB access, and the fifth solenoid valve
is turned off. After the spraying system stops operation,
the process returns to the initial detection program, and
the next spraying enable signal is waited.

[0097] An apparatus of controlling the spraying system
according to the embodiments of the present disclosure
will be described in detail below with reference to the
accompanying drawings.

[0098] Corresponding to the aforesaid method embod-
iments, an apparatus for controlling a spraying system
is provided in this embodiment of the present disclosure.
The apparatus is applied to the spraying system. Refer-
ring to the schematic structural diagram of the apparatus
for controlling the spraying system shown in FIG. 16, the
apparatus for controlling the spraying system may in-
clude:

[0099] a spraying mode determination module 1601
configured to determine a spraying mode of the spray
system;

[0100] a continuous spraying control module 1602
configured to control the spraying branch of the spraying
system to turn on, and control the backflow branch of the
spraying system to turn off if the spraying mode is a con-
tinuous spraying mode, in order that liquid in a water out-
let device of the spraying system continuously flows out
of a nozzle of the spraying system;

[0101] an intermittent spraying control module 1603
configured to control the spraying branch to turn on, con-
trol the backflow branch or the spraying branch to turn
off, and control the backflow branch to turn on, in order
that the liquid in the water outlet device intermittently
flows out of the nozzle, if the spraying mode is an inter-
mittent spraying mode.

[0102] According to the apparatus for controlling the
spraying system provided in the embodiment of the
present disclosure, if the spraying mode is the intermit-
tent spraying mode, the spraying branch is controlled to
turn on and the backflow branch is controlled to turn off
through the solenoid valve, or alternatively, the spraying
branch is controlled to turn off and the backflow branch
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is controlled to turn on, so that the liquid in the water tank
flows out of the nozzle intermittently. In this way, it may
be guaranteed that intermittent spraying is achieved in
the spraying system of the water pump through switching
of the solenoid valve, and the water supply pressure is
improved through the backflow branch. Thus, the water
pump does not need to turn on and turned off frequently,
an occurrence of temperature rise in the pump would not
be caused, the service life of the system and the spray
cooling effect may be guaranteed while the spraying sys-
tem is operated in water conservation manner.

[0103] The continuous spraying control module is con-
figured to turn on the spraying branch if the spraying
mode is the continuous spraying mode, and control a
water pump of the spraying system to start to operate
after the spraying branch has been turned on for a preset
first time.

[0104] The intermittent spraying control module is fur-
ther configured to determine a spraying time and a stop
spraying time of the intermittent spraying mode if the
spraying mode is the intermittent spraying mode; control
the spraying branch to turn on and control the backflow
branch to turn off during the spraying time, and control
the spraying branch to turn off and control the backflow
branch to turn on during the stop spraying time.

[0105] The intermittent spraying control module is fur-
ther configured to obtain a stop spraying signal, and con-
trol the water pump of the spraying system to stop oper-
ation based on the stop spraying signal, and turn off the
spraying branch after the water pump has been stop op-
eration for a first time.

[0106] The intermittent spraying control module is con-
figured to: determine a spraying time and a stop spraying
time of the intermittent spraying mode if the spraying
mode is the intermittent spraying mode; control the spray-
ing branch to turn on and control the backflow branch to
turn off during the spraying time, and control the spraying
branch to turn off and control the backflow branch to turn
on during the stop spraying time.

[0107] Theintermittent spraying control module is con-
figured to: turn on the backflow branch when the spraying
time is switched to the stop spraying time and an oper-
ation time of the water pump is greater than a preset time
threshold value, turn off the spraying branch after the
backflow branch has been turned on for a preset second
time; turn on the spraying branch when the stop spraying
time is switched to the spraying time; turn off the backflow
branch after the spraying branch has been turned on for
the second time.

[0108] The intermittent spraying control module is con-
figured to: obtain a stop spraying signal, and control the
water pump to stop operation based on the stop spraying
signal; maintain turned-off states of the solenoid valve of
the spraying branch and the solenoid valve of the back-
flow branch if the solenoid valve of the spraying branch
and the solenoid valve of the backflow branch are both
in a turned-off state; control, if the solenoid valve of the
spraying branch or the solenoid valve of the backflow
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branch is in a turned-on state, the solenoid valve of the
spraying branch in the turned off state or the solenoid
valve of the backflow branch in the turned-on state to
turn on for the second time, and then turn off the solenoid
valve of the spraying branch in the turned-on state or the
solenoid valve of the backflow branch in the turned-on
state.

[0109] It can be clearly understood by a person of or-
dinary skill in the art that, in order to describe the present
disclosure conveniently and concisely, regarding the de-
tailed operation process of the aforesaid apparatus for
controlling the spraying system, reference can be made
to the corresponding process of the embodiments of the
method for controlling the spraying system described
above, the detailed operation process of the aforesaid
apparatus for controlling the spraying system is not re-
peatedly described herein.

[0110] An electronic device provided in the embodi-
ments of the present disclosure will be described in detail
below with reference to the accompanying figures.
[0111] An electronic device is further provided in the
embodiments of the present disclosure, the electronic
device is used for operating the aforesaid method for
controlling the spray system. Referring to the schematic
structural diagram of the electronic device shown in FIG.
17, the electronic device may include a memory 100 and
a processor 101. The memory 100 may be used to store
one or a plurality of computer instruction(s), when the
processor 101 is configured to execute the one or a plu-
rality of computer instruction(s) so as to implement the
aforesaid method for controlling the spray system.
[0112] In some embodiments, the electronic device
shown in FIG. 17 may also include a bus 102 and a com-
munication interface 103. The processor 101, the com-
munication interface 103 and the memory 100 are con-
nected through the bus 102.

[0113] The memory 100 may include a high-speedran-
dom access memory (RAM), or alternatively, the memory
100 may further include a non-volatile memory, for ex-
ample, at least one disk memory. Communication con-
nection between a system network element and at least
one other network element may be implemented through
the atleast one communication interface 103 (which may
be wired or wireless). Internet, a wide area network, a
local area network, a metropolitan area network (MAN),
etc. may be used. The bus 102 may be an ISA bus, a
PClbus, an EISAbus, or the like. The bus may be divided
into an address bus, a data bus, a control bus, etc. For
the convenience of representation, only one bidirectional
arrow is used to represent the bus in FIG. 17. However,
this bidirectional arrow does not mean that there is only
one bus or one type of bus.

[0114] The processor 101 may be an integrated circuit
chip having signal processing capabilities. During an im-
plementation process, the various steps of the aforesaid
method may be completed through the integrated logic
circuit in hardware form or the software instructions in
software form in the processor 101. The aforesaid proc-
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essor 101 may be a general-purpose processor which
includes a central processing unit (CPU), a network proc-
essor (NP), etc. The processor 101 may also be a digital
signal processor (DSP), an application specific integrat-
ed circuit (ASIC), a field programmable gate array (FP-
GA), orother programmable logic devices, discrete gates
or transistor logic devices, or discrete hardware compo-
nents. The methods, steps, and logical block diagrams
disclosed in the embodiments of the present disclosure
may be implemented or executed. The general-purpose
processor may be a microprocessor or any conventional
processor. The steps of the method disclosed in the em-
bodiment of the present disclosure may be directly exe-
cuted and completed by a processor for hardware de-
coding, or by the combination of hardware and software
modules in the processor for hardware decoding. Soft-
ware modules may be located in a conventional storage
medium in this field, such as random access memory
(RAM), flash memory, read-only memory (ROM), pro-
grammable read-only memory (PROM), or electrically
erasable programmable read-only memory (EEPROM),
registers, etc. The storage medium may be located in the
memory 100. The processor 101 may read information
in the memory 100, and complete the steps of the method
in the embodiments described above in combination with
hardware thereof.

[0115] A computer-readable storage medium is further
provided in the embodiments of the present disclosure.
The computer-readable storage medium may store a
computer-executable instruction, that, when being in-
voked and executed by the processor, causes the proc-
essor to implement the aforesaid method for controlling
the spraying system. Regarding the specific implemen-
tation, reference can be made to the method embodi-
ments. The specificimplementation is not repeatedly de-
scribed herein.

[0116] The spraying system, the method and the ap-
paratus for controlling the spraying system, and a com-
puter program product of the electronic device provided
in the embodiments of the present disclosure include the
computer-readable storage medium that stores program
codes. The program codes include instructions that can
be used for performing the aforesaid method in the afore-
said method embodiments. Regarding the specific im-
plementation, reference can be made to the method em-
bodiments. The specificimplementation is not repeatedly
described herein.

[0117] It can be clearly understood by the person of
ordinary skill in the art that, in order to describe the
presentdisclosure conveniently and concisely, regarding
the detailed operation process of the system and/or the
apparatus, reference can be made to the corresponding
process in the method embodiments, the detailed oper-
ation process of the of the system and/or the apparatus
is not repeatedly described herein.

[0118] In the description of the embodiments of the
presentdisclosure, unless there is additional explicit stip-
ulation and limitation, terms including "mount”, "connect
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with each other", "connect" should be generalizedly in-
terpreted. For example, "connect" may be interpreted as
being fixedly connected, detachably connected, or con-
nected integrally; "connect" can also be interpreted as
being mechanically connected or electrically connected;
"connect" may be further interpreted as being directly
connected or indirectly connected through intermediary,
or being internal communication between two compo-
nents. The person of ordinary skill in the art may under-
stand the specific meanings of these terms in the present
disclosure according to specific conditions.

[0119] When the integrated unit is implemented in the
form of a software functional unit and sold or used as an
independent product, the integrated unit may be stored
in a computer readable storage medium. Based on such
understanding, the technical solutions of the present dis-
closure essentially, or the part contributing to the prior
art, or all or a part of the technical solutions may be im-
plemented in the form of a software product. The software
product is stored in a storage medium and includes a
plurality of instructions for instructing a computer device
(which may be a personal computer, a server, a network
device, etc.) to perform all or some of the steps of the
methods described in the embodiments of the present
disclosure. The foregoing storage medium includes: any
medium that can store program code, such as a USB
flash drive, a removable hard disk, a read-only memory
(ROM), a random access memory (RAM), a magnetic
disk, or an optical disc.

[0120] In the description of the present application, it
needs to be explained that, directions or location rela-
tionships indicated by terms including "center", "up",
"down", "left", "right", "vertical", "horizontal", "inside",
"outside" are the directions or location relationships
shown in the accompanying figures, which are only in-
tended to describe the present application conveniently
and to simplify the description, rather than indicating or
implying that an indicated device or component must
have specific locations or be constructed and manipulat-
ed according to specific locations. Thus, these terms
shouldn’t be regarded as limitations to the present appli-
cation. In addition, terms "the first" and "the second", "the
third" are only used for description purposes, and should
not be interpreted as indicating or implying any relative
importance.

[0121] Lastly, it should be explained that, the various
embodiments mentioned above are implementation
methods of the present disclosure, and are only intended
to explain the technical solutions of the present applica-
tion, rather than limiting the technical solutions of the
present application, the protection scope of the present
disclosure are not limited thereto. Although the present
application has been described in detail with reference
to these embodiments, the person of ordinary skilled in
the art should understand that, any technician who is
familiar with this technical field can also amend the tech-
nical solutions disclosed in the embodiments, or can be
conceived of changes, or equivalently replace some
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technical features within the technical scope of the
presentdisclosure. These amendments or the equivalent
replacements don’t cause the essence of the corre-
sponding technical solutions to be deviated from the spirit
and the scope of the technical solutions in the embodi-
ments of the present application, and thus should all be
included in the protection scope of the present applica-
tion. The protection scope of the present disclosure
should be determined by the scope of the claims.

Industrial Applicability

[0122] A spraying system, a method and an apparatus
for controlling a spraying system, an electronic device, a
computer-readable storage medium and an air condition-
er are provided in the present disclosure. The spray sys-
tem includes a water outlet device, a spraying branch, a
backflow branch, and a nozzle. A water outlet of the water
outlet device, the spraying branch, and the nozzle are
communicated sequentially. A solenoid valve is arranged
in the spraying branch and/or the backflow branch, and
the solenoid valve is used for controlling turning on and
turning off of the spraying branch and/or the backflow
branch. When the spraying branch is turned on, liquid
flowing out of the water outlet device flows out of the
nozzle through the spraying branch. When the backflow
branch is turned on, the liquid flowing out of the water
outlet device flows into the water outlet device through
the backflow branch. In this way, it can be guaranteed
that an intermittent spraying is achieved in the spraying
system including the water pump, and a water supply
pressure is improved through the backflow branch. Thus,
the water pump does not need to be turned on and turned
off frequently, an occurrence of temperature rise in the
pump would not be caused, and a service life and a spray
cooling effect of the system may be guaranteed when
the spraying system is operated in a water conservation
manner.

[0123] In addition, it should be understood that the
spraying system, the method and the apparatus for con-
trolling the spraying system, the electronic device, the
computer-readable recording medium and the air condi-
tioner of the present disclosure may be reproducible, and
may be applied in various applications. For example, the
spraying system of the present disclosure, the method
and the apparatus for controlling the spraying system,
the electronic device, and the computer-readable stor-
age medium may be applied to the technical field of air
conditioners.

Claims
1. A spraying system, characterized in that:
the spraying system comprises a water outlet

device, a spraying branch, a backflow branch
and a nozzle, wherein a water outlet of the water
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outlet device, the spraying branch and the noz-
zle are communicated sequentially, and the
spraying branch, the backflow branch and a wa-
ter inlet of the water outlet device are commu-
nicated sequentially;

a solenoid valve is arranged in the spraying
branch and/or the backflow branch, and the so-
lenoid valve is configured to control turning on
and turning off of the spraying branch and/or the
backflow branch;

when the spraying branch is turned on, liquid
flowing out of the water outlet device flows out
of the nozzle through the spraying branch; and
when the backflow branchis turned on, the liquid
flowing out of the water outlet device flows into
the water outlet device through the backflow
branch.

2. The spraying system according to claim 1, wherein:

the spraying branch comprises a first spraying
branch and a second spraying branch, and a
water pump is arranged in the first spraying
branch; and

the water outlet of the water outlet device, the
first spraying branch, the second spraying
branch and the nozzle are communicated se-
quentially, and the water outlet of the water out-
letdevice, thefirst spraying branch, the backflow
branch and the water inlet of the water outlet
device are communicated sequentially.

3. The spraying system according to claim 2, wherein:

the second spraying branch is provided with a
first solenoid valve;

the backflow branch is provided with a second
solenoid valve; and

both the first solenoid valve and the second so-
lenoid valve are two-way solenoid valves.

4. The spraying system according to claim 2, wherein
a third solenoid valve is arranged at an intersection
point of the first spraying branch, the second spray-
ing branch and the backflow branch, wherein the
third solenoid valve is a three-way solenoid valve.

5. The spraying system according to claim 2 or 4,
wherein:

ifa switch module is arranged in the water pump,
none of the second spraying branch and the
backflow branch is provided with the solenoid
valve; and

if the switch module is not arranged in the water
pump, the second spraying branch is provided
with a fourth solenoid valve or a fifth solenoid
valve is provided in the backflow branch, where-
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in both the fourth solenoid valve and the fifth
solenoid valve are two-way solenoid valves.

The spraying system according to any one of claims
1to 5, further comprising a detection module, where-
in the detection module is configured to detect star-
tup and shutdown and a spraying mode of the spray-
ing system.

The spraying system according to claim 6, further
comprising a control module, wherein:

the control module is in communication connec-
tion with the detection module;

the control module is communicated with a so-
lenoid valve of the spraying system; and

the control module is configured to control turn-
ing on and turning off of the solenoid valve based
on the detection mode.

The spraying system according to claim 1, wherein
the water outlet device is a water tank.

A method for controlling a spraying system, applica-
ble to the spraying system according to any one of
claims 1-8, wherein the method comprises:

determining a spraying mode of the spraying
system;

if the spraying mode is a continuous spraying
mode, controlling the spraying branch of the
spraying system to turn on, and controlling the
backflow branch of the spraying system to turn
off, in order that liquid in the water outlet device
of the spraying system continuously flows out of
the nozzle of the spraying system; and

if the spraying mode is an intermittent spraying
mode, controlling the spraying branch to turn on,
controlling the backflow branch or the spraying
branch to turn off, and controlling the backflow
branch to turn on, in order that the liquid in the
water outlet device intermittently flows out of the
nozzle.

10. The method according to claim 9, wherein if the

11.

spraying mode is the continuous spraying mode, the
step of controlling the spraying branch of the spray-
ing system to turn on and controlling the backflow
branch of the spraying system to turn off comprises:

turning on the spraying branch if the spraying
mode is the continuous spraying mode; and
controlling the water pump of the spraying sys-
tem to start to operate after the spraying branch
has been turned on for a preset first time.

The method according to claim 10, further compris-
ing:
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obtaining a stop spraying signal, and controlling
the water pump of the spray system to stop op-
eration based on the stop spraying signal; and
turning off the spraying branch after the water
pump stops operation for the first time.

12. The method according to claim 10 or 11, wherein if

the spraying mode is the intermittent spraying mode,
the step of controlling the spraying branch to turn on,
controlling the backflow branch or the spraying
branch to turn off, and controlling the backflow
branch to turn on comprises:

determining a spraying time and a stop spraying
time of the intermittent spraying mode if the
spraying mode is the intermittent spraying
mode;

controlling the spraying branch to turn on and
controlling the backflow branch to turn off during
the spraying time; and

controlling the spraying branch to turn off and
controlling the backflow branch to turn on during
the stop spraying time.

13. The method according to claim 12, further compris-

ing:

turning on the backflow branch when the spray-
ing time is switched to the stop spraying time
and an operation time of the water pump is great-
er than a preset time threshold value;

turning off the spraying branch after the backflow
branch has been turned on for a preset second
time;

turning on the spraying branch when the stop
spraying time is switched to the spraying time;
and

turning off the backflow branch after the spraying
branch has been turned on for the second time.

14. The method according to any one of claims 10 to 13,

further comprising:

obtaining a stop spraying signal, and controlling
the water pump to stop operation based on the
stop spraying signal;

maintaining a turned-off state of the solenoid
valve of the spraying branch and the solenoid
valve of the backflow branchifthe solenoid valve
of the spraying branch and the solenoid valve
of the backflow branch are both in a turned-off
state; and

if the solenoid valve of the spraying branch or
the solenoid valve of the backflow branch is in
a turned-on state, controlling the solenoid valve
of the spraying branch in the turned-on state or
the solenoid valve of the backflow branch in the
turned-on state to turn on for the second time,
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and then controlling the solenoid valve of the
spraying branch in the turned-on state or the so-
lenoid valve of the backflow branchin the turned-
on state to turn off.

An apparatus for controlling a spraying system,
wherein the control apparatus is applied to the spray-
ing system according to any one of claims 1 to 8,
and comprises:

a spraying mode determination module config-
ured to determine a spraying mode of the spray
system;

a continuous spraying control module config-
ured to control the spraying branch of the spray-
ing system to turn on, and control the backflow
branch of the spraying system to turn off, in order
that liquid in a water outlet device of the spraying
system continuously flows out of a nozzle of the
spraying system, if the spraying mode is a con-
tinuous spraying mode;

an intermittent spraying control module config-
ured to control the spraying branch to turn on,
control the backflow branch or the spraying
branch to turn off, and control the backflow
branch to turn on, in order that the liquid in the
water outlet device intermittently flows out of the
nozzle, if the spraying mode is an intermittent
spraying mode.

The control apparatus according to claim 15, wherein
the continuous spraying control module is configured
to:

turn on the spraying branch if the spraying mode
is the continuous spraying mode; and
control a water pump of the spraying system to
start to operate after the spraying branch has
been turned on for a preset first time.

The control apparatus according to claim 15 or 16,
wherein the intermittent spraying control module is
configured to:

determine a spraying time and a stop spraying
time of the intermittent spraying mode if the
spraying mode is the intermittent spraying
mode; and

control the spraying branch to turn on and con-
trol the backflow branch to turn off during the
spraying time, and control the spraying branch
to turn off and control the backflow branch to
turn on during the stop spraying time.

An electronic device, wherein the electronic device
comprises a processor and a memory, the memory
stores a computer-executable instruction executa-
ble by the processor, the processor is configured to
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execute the computer-executable instruction so as
to implement the control method of the spray system
according to any one of claims 9 to 14.

19. A computer-readable storage medium, wherein the

computer-readable storage medium stores a com-
puter-executable instruction, that, when being in-
voked and executed by a processor, causes the
processor to implement the control method for the
spray system according to any one of claims 9 to 14.

20. An air conditioner, wherein the air conditioner com-

prises the spraying system according to any one of
claims 1 to 8.
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Determining a spraying mode of a spray system

v

In response to the spraying mode is the continuous spraying mode,
controlling a spraying branch of the spraying system to be turned on and
controlling a backflow branch of the spraying system to be turned off,
such that liquid in a water outlet device of the spraying system
continuously flows out of the nozzle of the spraying system
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In response to the spraying mode is the intermittent spraying mode,
controlling the spraying branch to be turned on and controlling the
backflow branch to be turned off, or controlling the spraying branch to be
turned off and controlling the backflow branch to be turned on, such that
the liquid in the water outlet device intermittently flows out of the nozzle
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Determining a spraying mode of the spraying system

v

Turning on the spraying branch in response to the spraying
mode is the continuous spraying mode; controlling the water
pump of the spraying system to start to operate after the
spraying branch has been turned off for a preset first time

Determining spraying time and stop spraying time of the
intermittent spraying mode in response to the spraying mode is
the intemittent spraying mode, controlling the spraying branch

turned off during the spraying time; controlling the spraying
branch to be tumed off and controlling the backflow branch to
be turned on during the stop spraying time
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