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(54) AIR COOLING DEVICE CONTROL METHOD AND AIR COOLING DEVICE

(67)  The present invention discloses a method of
controlling an air-cooling device and an air-cooling de-
vice. The air-cooling device enables two chambers to
achieve simultaneous refrigeration by operating the com-
pressor and the evaporation blower and opening the first
damper and the second damper, by employing a struc-
tural design with a single evaporator + a single evapora-
tion blower + two dampers + three heating wires, in con-

junction with the control of operational relationship of the

compressor, the evaporation blower, the heating wires
and the dampers; to achieve simultaneous heating by
stopping the compressor, operating the evaporation
blower, opening the first damper and the second damper,
and activating the first heating wire, the second heating
wire and the compensatory heating wire; to achieve re-
frigeration in one chamber and heating in the other cham-
ber by operating the compressor and the evaporation
blower, opening the first damper and closing the second
damper, and activating the second heating wire, in con-

junction with the refrigeration and heating requirements

and conditions such as the defrost temperature; in con-

junction with the control in the above three manners, the

thermostatic control of the air-cooling device with a single
refrigeration system and dual temperature zones is
achieved with a simple structure and process.
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Description
TECHNICAL FIELD

[0001] The present invention relates to the technical
field of air-cooling devices, and specifically to a method
of controlling an air-cooling device and an air-cooling de-
vice.

BACKGROUND

[0002] In an air-cooling device such as a wine cabinet,
thermostatic control is usually achieved for products in
dual temperature zones in a manner of using a single
evaporator + dual evaporation blowers. When a certain
chamber needs to be refrigerated, the compressor oper-
ates, and the corresponding evaporation blowers oper-
ate to achieve the refrigeration of the chamber; this man-
ner is structurally simple, but cannot achieve the thermo-
static control under a lower ambient temperature as cold
air blends each other seriously.

[0003] The thermostatic control can ensure optimal
tastes and the storage of stored articles such as wines
thereof. In the prior art, dual evaporators + dual evapo-
rator blowers + dual heating wires + a solenoid valve are
usually employed to control to switch to achieve the ther-
mostatic control. When a first chamber needs to be re-
frigerated, the solenoid valve switches to the first cham-
ber so that the evaporator in the first chamber refriger-
ates, and the evaporation blower in the first chamber op-
erates; when a second chamber needs to be refrigerated,
the solenoid valve switches to the second chamber so
that the evaporator in the second chamber refrigerates,
and the evaporation blower in the second chamber op-
erates; switch of the solenoid valve is performing be-
tween the two chambers; when each chamber needs to
be heated, the heating wire in the chamber is activated,
and the evaporation blower in the chamber operates; this
manner can achieve the thermostatic control, but it has
problems such as a complicated structural design and a
cumbersome production process.

SUMMARY

[0004] An object of the present invention is to provide
a method of controlling an air-cooling device and a air-
cooling device, which achieves the thermostatic control
of the dual temperature zones of a single air-cooling sys-
tem with a simplified structural design and process by
employing a structural design with a single evaporator +
a single evaporation blower + two dampers + three heat-
ing wires, in conjunction with the control of operational
relationship of the compressor, the evaporation blower,
the heating wires and the dampers.

[0005] To achieve the above object, the presentinven-
tion employs the following technical solutions:

A method of controlling an air-cooling device, the air-
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cooling device comprising:a cabinet; a liner which is
mounted in the cabinet and whose internal cavity is
partitioned into a first chamber and a second cham-
ber; a first heating wire mounted in the first chamber;
a second heating wire mounted in the second cham-
ber; a single cycle refrigeration system comprising
acirculation air passage, a compressor and an evap-
orator; a defrost sensor detecting defrost tempera-
ture is mounted on the evaporator; an evaporation
blower mounted outside the liner; a first damper pro-
vided on the first chamber and connected to the cir-
culation air passage; a second damper provided on
the second chamber and connected to the circulation
air passage;

wherein the controlling method comprises:control-
ling the compressor and the evaporation blower to
operate, opening the first damper and closing the
second damper, and activating the second heating
wire; controlling the compressor to stop when the
first chamber reaches a preset refrigeration temper-
ature, and closing the first damper after a delay until
the defrost temperature reaches a first preset tem-
perature; turning off the second heating wire when
the second chamber meets a heating temperature;
and opening the second damper when the defrost
temperature reaches the second preset temperature
after a delay after the first damper is closed.

[0006] In futher, the controlling method further com-
prises: controlling the evaporation blower to stop when
the defrost temperature reaches the first preset temper-
ature; and when the defrosttemperature reaches the sec-
ond preset temperature, controlling the evaporation
blower to operate until the second chamber meets the
heating temperature.

[0007] Infuther, the air-cooling device further compris-
es: a compensatory heating wire disposed on a rear side
of the evaporator; the controlling method further compris-
es: activating the compensatory heating wire after the
compressor stops.

[0008] Infuther, the specific operation of activating the
compensatory heating wire is to activate the compensa-
tory heating wire with a 100% current conduction rate.
[0009] In futher, the controlling method further com-
prises: opening the first damper and the second damper,
and controlling the evaporation blower to operate; acti-
vating the first heating wire, the second heating wire and
the compensatory heating wire.

[0010] The presentinvention also provides an air-cool-
ing device comprising: a cabinet; a liner which is mounted
in the cabinet and whose internal cavity is partitioned into
a first chamber and a second chamber; a first heating
wire mounted in the first chamber; a second heating wire
mounted in the second chamber; a single cycle refriger-
ation system comprising a circulation air passage, a com-
pressor and an evaporator; a defrost sensor detecting
defrost temperature is mounted on the evaporator; an
evaporation blower mounted outside the liner; wherein
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the air-cooling device further comprises: a first damper
provided on the first chamber and connected to the cir-
culation air passage; a second damper provided on the
second chamber and connected to the circulation air pas-
sage; a single chamber air-cooling/heating control mod-
ule configured to: control the compressor and the evap-
oration blower to operate, open the firstdamper and close
the second damper, and activate the second heating
wire; when the first chamber reaches a preset refrigera-
tion temperature, control the compressor to stop, and
close the first damper after a delay when the defrost tem-
perature reaches a first preset temperature; close the
second heating wire when the second chamber meets a
heating temperature; and open the second damper after
the first damper is closed until when the defrost temper-
ature reaches a second preset temperature.

[0011] Infuther, the single chamberair-cooling/heating
control module comprises: an evaporation blower control
unit configured to: control the evaporation blower to stop
when the defrost temperature reaches the first preset
temperature; and control the evaporation blower to op-
erate until the second chamber meets the heating tem-
perature, when the defrost temperature reaches the sec-
ond preset temperature.

[0012] Infuther, the air-cooling device further compris-
es: a compensatory heating wire disposed on arear side
of the evaporator; a compensatory heating control mod-
ule configured to activate the compensatory heating wire
after the compressor stops.

[0013] In futher, the compensatory heating control
module is specifically configured to activate the compen-
satory heating wire with a 100% current conduction rate.
[0014] Infuther, the air-cooling device further compris-
es: a full air-cooling control module configured to: open
the first damper and second damper, and control the
evaporation blower to operate; and activate the first heat-
ing wire, the second heating wire and the compensatory
heating wire.

[0015] As compared with the prior art, the present in-
vention has the following advantages and active effects:
in the method of controlling an air-cooling device and the
air-cooling device of the present invention, the thermo-
static control is achieved by employing a single cycle
refrigeration system, structurally with the circulation air
passage, the compressor, the single evaporator, the sin-
gle evaporation blower, and the first damper and second
damperwhich are respectively disposed at the firstcham-
ber and second chamber and both connected to the cir-
culation air passage; if both chambers need to be refrig-
erated, the compressor and evaporation blower are ac-
tivated, and the two dampers are opened; if both cham-
bers need to be heated, the compressor is controlled to
stop and the evaporation blower is controlled to operate,
the two dampers are closed, and the heating wires in the
chambers are activated; if one chamber needs to be re-
frigerated and the other chamber needs to be heated,
the damper of the chamber to be refrigerated is opened
and the damper of the chamber to be heated is closed,
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and the heating wire in the chamber to be heated is ac-
tivated; when the temperature of the chamber to be re-
frigerated reaches the preset refrigeration temperature,
the compressor is controlled to stop and the damper of
the chamber to be refrigerated is closed after a delay
when the defrost temperature reaches the first preset
temperature; when the temperature of the chamber being
heated meets the heating temperature, the heating wire
thereinis turned off, and the damper of the chamber being
heated is opened when the defrost temperature reaches
the second preset temperature after a delay after the
damper of the chamber being refrigerated is closed. In
conjunction with the control in the above three manners,
the thermostatic control may be implemented individually
for the two chambers respectively with the structure of
the single air-cooling system. As compared with the dual
evaporators + dual evaporation blowers + dual heating
wires +an solenoid valve manner that can achieve the
thermostatic control in the prior art, the single air-cooling
system exhibits a more simplified structural design and
process, and achieves the thermostatic control of the air-
cooling device with the single air-cooling system and dual
temperature zones with the simplified structural and proc-
ess design.

[0016] Other features and advantages of the present
invention will be made more apparent by reading through
detailed depictions of embodiments of the present inven-
tion with reference to figures.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

FIG. 1 illustrates a structural schematic view of an
air-cooling device according to an embodiment of
the present invention;

FIG. 2 illustrates a flow chart of a method of control-
ling an air-cooling device according to an embodi-
ment of the present invention;

FIG. 3 illustrates a functional architecture view of an
air-cooling device according to an embodiment of
the present invention.

DETAILED DESCRIPTION

[0018] Specific embodiments of the present invention
will be described in more detail below with reference to
figures.

[0019] As shown in FIG. 1, an air-cooling device ac-

cording to the present invention comprises a cabinet 1
and a liner 2, the liner 2 is mounted in the cabinet 1, the
internal cavity of the liner 2 is partitioned into a first cham-
ber 3 and a second chamber 4, a first heating wire 5 is
mounted in the first chamber 3, and a second heating
wire 6 is mounted in the second chamber 4; the air-cool-
ing device employs a single cycle refrigeration system to
achieve refrigeration; the single cycle refrigeration sys-
tem comprises a circulation air passage 7, a compressor
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8 and an evaporator 9, and is disposed on a rear side
outside the liner 2; the rear side outside the liner 2 is
further provided with an evaporation blower 10 on which
is mounted a defrost sensor for detecting defrost tem-
perature; a first damper 11 is provided on the first cham-
ber 3 and connected to the circulation air passage 7; a
second damper 12 is provided on the second chamber
4 and connected to the circulation air passage 7.
[0020] On the architecture of the air-cooling device
shown in FIG. 1, the presentinvention provides a method
of controlling the air-cooling device to achieve dual-tem-
perature thermostatic control with the single cycle refrig-
eration system. Specifically, as shown in FIG. 2, the
method comprises the following steps:

Step S21: activating the compressor and the evaporation
blower and opening the first damper and the second
damper.

[0021] Anexample is taken in which the air-cooling de-
vice activates refrigeration. After the air-cooling device
is powered on, the single cycle refrigeration system is
activated at first, and the first damper 11 and second
damper 12 are opened to implement refrigeration for the
first chamber 3 and second chamber 4, respectively.
[0022] Step S22:judging whether refrigeration temper-
ature in the two chambers both meet refrigeration re-
quirements.

[0023] During respective refrigeration in the two cham-
bers, judgment is respectively made as to whether the
refrigeration temperatures in the two chambers meet re-
spective refrigeration requirements; after refrigeration in
a period of time, there are two cases of the refrigeration
in the two chambers: 1) the refrigeration temperatures in
the two chambers both meet the refrigeration require-
ments and both chambers need to enterthermostatic reg-
ulation; 2) one chamber already meets its refrigeration
requirement and needs to enter thermostatic regulation,
and the other chamber does not meet its refrigeration
requirement and needs to be further refrigerated.
[0024] Based on the above two cases, different steps
are respectively performed according to the controlling
method proposed by the present invention. When case
1 occurs first, step S23 is performed as follows: control-
ling the compressor to power off, opening the firstdamper
and the second damper and controlling the evaporation
blower to continue to operate, and activating the first
heating wire and second heating wire.

[0025] After both chambers meet their respective re-
frigeration requirements, the first heating wire 5 of the
first chamber 3, and the second heating wire 6 of the
second chamber 4 are respectively activated to perform
thermostatic control of the two chambers; in the embod-
iment of the present invention, a compensatory heating
wire 13 is disposed on a rear side of the evaporator 9;
upon thermostatic control, the defrost process of the
evaporator 9 is accelerated through the operation of the
compensatory heating wire 13 to quickly increase the
surface temperature of the evaporator 9, and compen-
satory heating is performed for the thermostatic control
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in the chambers through the operation of the evaporation
blower 10. Specifically, when the compressor 8 stops to
enter the thermostatic control, the evaporation blower 10
is kept in operation, the first damper 11 and second
damper 12 are kept in the open state, and the compen-
satory heating wire 13 is activated. When both chambers
perform thermostatic regulation through their respective
heating wires, the heat of the compensatory heating wire
13, due to the action of the evaporation blower 10, enters
the first chamber 13 through the first damper 11 and en-
ters the second chamber 4 through the second damper
12 to perform compensation for the temperature in the
two chambers, respectively.

[0026] When it occurs that one chamber needs to be
heated, and the other chamber needs to be refrigerated
when case 2 happens, or during the thermostatic regu-
lation of step S23, an example is taken in which the first
chamber 3 needs to be refrigerated and the second
chamber 4 needs to be heated to, to perform:

Step S24: controlling the compressor and the evapora-
tion blower to operate, opening the first damper and clos-
ing the second damper, and activating the second heat-
ing wire.

[0027] The compressor 8 is activated, the evaporation
blower 10 continues to operate, the first damper 11 is
opened and the second damper 12 is closed, the second
heating wire 6 is activated to operate, and cold air running
in the single cycle refrigeration system enters the first
chamber 3 through the first damper 11 to refrigerate the
first chamber 3; since the second damper 12 is closed,
cold air does not enter the second chamber 2 and the
second chamber 2 continues to be heated by the oper-
ation of the second heating wire 6. During this period,
when the first chamber 3 reaches its preset refrigeration
temperature, the following step is performed:

Step S25: controlling the compressor to stop, and closing
the first damper after adelay until the defrost temperature
reaches a first preset temperature.

[0028] After the first chamber 3 meets its refrigeration
requirementagain, the compressor 8 is controlled to stop,
the defrost temperature detected by a defrost sensor is
obtained, and the first damper 11 is closed when the de-
frost temperature reaches the first preset temperature
T1.

[0029] After the compressor 8 stops, the compensato-
ry heating wire 13 is activated immediately to assist the
evaporator 8 in defrosting to increase the surface tem-
perature of the evaporator 9 as quickly as possible to
prepare for subsequent thermostatic regulation of the
chambers.

[0030] Step S26: opening the second damper when
the defrost temperature reaches a second preset tem-
perature after the first damper is closed.

[0031] After the first damper 11 is closed, the second
chamber 4 continued to be heated. The defrost sensor
detects the defrost temperature. When the defrost tem-
perature reaches the second preset temperature T2, the
second damper 12 is opened. In the period of time after
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the compressor 8 stops until the second damper 12 is
opened, the compensatory heating wire 13 already starts
to operate, and the defrost temperature on the surface
of the evaporator 9 is high; after the second damper 12
is opened, the heating of the second chamber 4 can be
compensated to quicken the thermostatic regulation of
the second chamber 4.

[0032] Step S27: turning off the second heating wire
when the temperature of the second chamber satisfies
a heating temperature.

[0033] Regarding to the control of the evaporation
blower 10, when the defrosttemperature reaches the first
preset temperature T1, i.e., when the first damper 11 is
closed in step S25, the evaporation blower 10 is control-
led to stop. At this time, the compensatory heating wire
13 already starts to perform auxiliary defrost for the evap-
orator 9 to increase the defrost temperature as soon as
possible; when the defrost temperature reaches the sec-
ond preset temperature T2, i.e., after the second air
damper is opened in step S26, the evaporation blower
10is again activated to operate, the heating of the second
chamber 4 is compensated more quickly due to the action
of the evaporation blower 10, the thermostatic regulation
of the second chamber 4 is further quickened, and the
second heating wire is turned off only when the second
chamber satisfies the heating temperature.

[0034] Then, if the two chambers need to be refriger-
ated or heated again and again during the thermostatic
control, the two chambers both may individually imple-
ment the thermostatic regulation in a manner that they
are refrigerated simultaneously, or heated simultaneous-
ly, or one is refrigerated and the other is heated. As com-
pared with the dual evaporators + dual evaporation blow-
ers + dual heating wires +an solenoid valve manner that
can achieve the thermostatic control in the prior art, the
solution of the present invention is implemented based
on the single cycle refrigeration system, exhibits a more
simplified structural design and process, achieves the
thermostatic control of the air-cooling device with a single
air-cooling system and dual temperature zones, and is
more adapted to be applied to the industry.

[0035] Afterthe above step S26, when the compressor
8 is activated again, the second damper 2 needs to be
closed immediately. That is to say, as long as the com-
pressor 8 operates, the damper of the chamber which is
currently being heated needs to be closed immediately
to avoid the impact exerted by cold air on the heating.
[0036] Afterthe firstheating wire 5 and second heating
wire 6 are activated, they both operate with a current
conduction rate as required by a heating level, and the
compensatory heating wire 13, after being activated, op-
erates with a 100% current conduction rate.

[0037] Based on the abovementioned method of con-
trolling the air-cooling method, as shown in FIG. 3, the
air-cooling device according to the present invention fur-
ther comprises a full air-cooling control module 31, a full
heating control module 32 and a single chamber air-cool-
ing/heating control module 33; the full air-cooling control
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module 31 is configured to control the compressor 8 and
the evaporation blower 10 to operate and open the first
damper 11 and second damper 12; the full heating control
module 32 is configured to control the compressor 8 to
stop, open the first damper 11 and second damper 12,
and control the evaporation blower 10 to operate; and
activate the first heating wire 5, the second heating wire
6 and the compensatory heating wire 13 to operate; the
single chamber air-cooling/heating control module 33 is
configured to: control the compressor 8 and the evapo-
ration blower 10 to operate, open the first damper 11 and
close the second damper 12, and activate the second
heating wire 6; when the temperature of the first chamber
3 reaches the preset refrigeration temperature, control
the compressor 8 to stop, and close the first damper 11
after a delay when the defrost temperature reaches the
first presettemperature T1; close the second heating wire
12 when the temperature of the second chamber 4 meets
the heating temperature; and open the second damper
12 after the firstdamper 1 is closed until when the defrost
temperature reaches the second preset temperature T2.
[0038] The single chamber air-cooling/heating control
module 33 comprises an evaporation blower control unit
331 configured to control the evaporation blower 10 to
stop when the defrost temperature reaches the first pre-
set temperature T1; and control the evaporation blower
10 to operate until the temperature of the second cham-
ber 4 meets the heating temperature, when the defrost
temperature reaches the second preset temperature T2.
[0039] The air-cooling device according to the present
invention further comprises a compensatory heating con-
trol module 34 configured to activate the compensatory
heating wire 13 after the compressor 8 stops, specifically,
activate the compensatory heating wire according to a
100% current conduction rate.

[0040] A specific control method for the air-cooling de-
vice to achieve the thermostatic control has already been
described above in detail, and will not be detailed any
more here.

[0041] It should be appreciated that the above depic-
tions are not intended to limit the present invention, the
present invention is not only limited to the above exam-
ples, and variations, modifications, additions or substi-
tutes made by those having ordinary skill in the art within
the spirit and scope of the present invention should also
fall within the protection scope of the present invention.

Claims

1. A method of controlling an air-cooling device, the air-
cooling device comprising:

a cabinet;

a liner which is mounted in the cabinet and
whose internal cavity is partitioned into a first
chamber and a second chamber;

afirst heating wire mounted in the first chamber;
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a second heating wire mounted in the second
chamber;

a single cycle refrigeration system comprising a
circulation air passage, a compressor and an
evaporator; a defrost sensor detecting defrost
temperature is mounted on the evaporator;

an evaporation blower mounted outside the lin-
er;

a first damper provided on the first chamber and
connected to the circulation air passage;
asecond damper provided on the second cham-
ber and connected to the circulation air passage;
wherein the controlling method comprises:

controlling the compressor and the evapo-
ration blower to operate, opening the first
damper and closing the second damper,
and activating the second heating wire;
controlling the compressor to stop when the
first chamber reaches a preset refrigeration
temperature, and closing the first damper
after a delay until the defrost temperature
reaches a first preset temperature;

turning off the second heating wire when
the second chamber meets a heating tem-
perature; and opening the second damper
when the defrost temperature reaches the
second preset temperature after a delay af-
ter the first damper is closed.

2. The method of controlling an air-cooling device ac-

cording to claim 1, wherein the controlling method
further comprises:

controlling the evaporation blower to stop when
the defrost temperature reaches the first preset
temperature; and

when the defrost temperature reaches the sec-
ond preset temperature, controlling the evapo-
ration blower to operate until the second cham-
ber meets the heating temperature.

The method of controlling an air-cooling device ac-
cording to claim 1, wherein the air-cooling device
further comprises:

acompensatory heating wire disposed on arear
side of the evaporator;

the controlling method further comprises:
activating the compensatory heating wire after
the compressor stops.

The method of controlling an air-cooling device ac-
cording to claim 3, wherein the specific operation of
activating the compensatory heating wire is to acti-
vate the compensatory heating wire with a 100% cur-
rent conduction rate.
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The method of controlling an air-cooling device ac-
cording to claim 1, wherein the controlling method
further comprises:

opening the first damper and the second damp-
er, and controlling the evaporation blower to op-
erate;

activating the first heating wire, the second heat-
ing wire and the compensatory heating wire.

An air-cooling device, comprising:

a cabinet;

a liner which is mounted in the cabinet and
whose internal cavity is partitioned into a first
chamber and a second chamber;

afirst heating wire mounted in the first chamber;
a second heating wire mounted in the second
chamber;

a single cycle refrigeration system comprising a
circulation air passage, a compressor and an
evaporator; a defrost sensor detecting defrost
temperature is mounted on the evaporator;

an evaporation blower mounted outside the lin-
er;

wherein the air-cooling device further compris-
es:

a first damper provided on the first chamber
and connected to the circulation air pas-
sage;

a second damper provided on the second
chamber and connected to the circulation
air passage;

a single chamber air-cooling/heating con-
trol module configured to: control the com-
pressor and the evaporation blower to op-
erate, open the first damper and close the
second damper, and activate the second
heating wire; when the first chamber reach-
es a preset refrigeration temperature, con-
trol the compressor to stop, and close the
first damper after a delay when the defrost
temperature reaches a first preset temper-
ature; close the second heating wire when
the second chamber meets a heating tem-
perature; and open the second damper after
the first damper is closed until when the de-
frost temperature reaches a second preset
temperature.

The air-cooling device according to claim 6, wherein
the single chamber air-cooling/heating control mod-
ule comprises:

an evaporation blower control unit configured to:
control the evaporation blower to stop when the de-
frost temperature reaches the first preset tempera-
ture; and control the evaporation blower to operate
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until the second chamber meets the heating temper-
ature, when the defrost temperature reaches the
second preset temperature.

The air-cooling device according to claim 6, wherein
the air-cooling device further comprises:

acompensatory heating wire disposed on a rear
side of the evaporator;

a compensatory heating control module config-
ured to activate the compensatory heating wire
after the compressor stops.

The air-cooling device according to claim 8, wherein
the compensatory heating control module is specif-
ically configured to:

activate the compensatory heating wire with a 100%
current conduction rate.

The air-cooling device according to claim 6, wherein
the air-cooling device further comprises:

a full air-cooling control module configured to: open
the first damper and second damper, and control the
evaporation blower to operate; and activate the first
heating wire, the second heating wire and the com-
pensatory heating wire.
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