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trode and a refrigeration portion, the refrigeration portion
being configured to generate condensate water for ioni-
zation of the emitter electrode. The air duct comprises a
first air duct and a second air duct communicated with
each other, and a part of the air in the first air duct directly
flows to the refrigeration portion via the piping box without
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Description

[0001] This application claims priority to Chinese Pa-
tent Application No. 202220715340.2, filed on March 30,
2022; Chinese Patent Application No. 202210324187.5,
filed on March 30, 2022; Chinese Patent Application No.
202220733579.2, filed on March 31, 2022; and Chinese
Patent Application No. 202220731725.8, filed on March
31, 2022; which are incorporated herein by reference in
their entireties.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of air
conditioning technologies, and in particular, to an air
conditioner.

BACKGROUND

[0003] With the advancement of science and technol-
ogy and the improvement of people’s living standards, air
conditioners have gradually entered people’s life and
become an indispensable product in people’s work and
life.

[0004] Split air conditioner includes an indoor unit and
an outdoor unit. The indoor unit and the outdoor unit are
installed indoors and outdoors respectively, and are con-
nected to each other through pipelines and wires. Gen-
erally, in order to improve indoor air quality, the air con-
ditioners are also provided with air purification functions.

SUMMARY

[0005] An air conditioner is provided. The air condi-
tioner includes an outdoor unit and an indoor unit. The
indoor unit is connected to the outdoor unit, and the
indoor unit includes a first housing, an indoor heat ex-
changer, a piping box and a nano water ion generating
apparatus. The first housing includes a first accommo-
dating space, a return air inlet and an air outlet. And the
return air inlet and the air outlet each are communicated
with the first accommodating space, so as to form an air
duct. The indoor heat exchanger is disposed in the air
duct. The piping box is provided in the first accommodat-
ing space, and the inner cavity of the piping box is
independent of the air duct. The nano water ion generat-
ing apparatus is disposed at the air outlet and is config-
ured to generate nano water ions with negative charges
and hydroxyl radicals generated by ionized water. The
nano water ion generating apparatus includes an emitter
electrode and a refrigeration portion, the refrigeration
portion is configured to generate condensed water for
ionization the emitter electrode. The air duct includes a
firstair duct and a second air duct that are communicated
to each other. The first air duct is further away from the air
outlet than the second air duct, and a part of the air in the
first air duct directly flows to the refrigeration portion
through the piping box without exchanging heat with
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the indoor heat exchanger, so as to avoid a change in
temperature and humidity of air at the air outlet from
affecting a water condensation ability of the nano water
ion generating apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1A is a schematic diagram of an air conditioner,
in accordance with some embodiments;

FIG. 1B is adiagram showing a structure of an indoor
unit of an air conditioner, in accordance with some
embodiments;

FIG. 2 is a diagram showing a structure of an indoor
unit without a top cover, in accordance with some
embodiments;

FIG. 3 is a diagram showing a structure of an indoor
unit without a top cover and a front side wall from
another perspective, in accordance with some em-
bodiments;

FIG. 4 is a diagram showing a gas flow path of an
indoor unit of an air conditioner, in accordance with
some embodiments;

FIG. 5is adiagram showing a gas flow path inanano
water ion generating apparatus, in accordance with
some embodiments;

FIG. 6 is a diagram showing a structure of a nano
water ion generating apparatus, in accordance with
some embodiments;

FIG. 7 is an exploded view of the nano water ion
generating apparatus in FIG. 6;

FIG. 8 is an assembly diagram of a nano water ion
generating apparatus and a connecting plate, in
accordance with some embodiments;

FIG. 9 is another assembly diagram of a nano water
ion generating apparatus and the connecting plate,
in accordance with some embodiments;

FIG. 10 is a diagram showing a structure of a con-
necting plate, in accordance with some embodi-
ments;

FIG. 11 is a schematic structural diagram of an
installation direction of a nano water ion generating
apparatus at an air outlet, in accordance with some
embodiments;

FIG. 12is another schematic structural diagram of an
installation direction of a nano water ion generating
apparatus at an air outlet, in accordance with some
embodiments;

FIG. 13 is yet another schematic structural diagram
of an installation direction of a nano water ion gen-
erating apparatus at an air outlet, in accordance with
some embodiments;

FIG. 14 is a schematic diagram of a nano water ion
generating apparatus and an air pretreatment appa-
ratus, in accordance with some embodiments;

FIG. 15 is a diagram showing a gas flow path of the
air pretreatment apparatus disposed in a piping box,
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in accordance with some embodiments;

FIG. 16 is a diagram showing a structure of an air
pretreatment apparatus disposed in the piping box,
in accordance with some embodiments;

FIG. 17 is an installation structural diagram of an air
pretreatment apparatus and a nano water ion gen-
erating apparatus, in accordance with some embo-
diments;

FIG. 18 is adiagram showing a gas flow path of an air
pretreatment apparatus disposed in a nano waterion
generating apparatus, in accordance with some em-
bodiments;

FIG. 19 is a diagram showing a structure of a nano
water ion generating apparatus and an air pretreat-
ment apparatus, in accordance with some embodi-
ments;

FIG. 20 is an exploded view of the nano water ion
generating apparatus and the air pretreatment ap-
paratus in FIG. 19;

FIG. 21 is another diagram showing a structure of a
connecting plate, in accordance with some embodi-
ments;

FIG. 22 is a diagram showing a structure of an air
pretreatment apparatus, in accordance with some
embodiments;

FIG. 23 is a partial structural diagram of a nano water
ion generating apparatus, in accordance with some
embodiments;

FIG. 24 is a sectional view of the nano water ion
generating apparatus in FIG. 23;

FIG. 25 is a diagram showing a structure of a con-
ductive portion, in accordance with some embodi-
ments;

FIG. 26 is a sectional view of the conductive portion
in FIG. 25; and

FIG. 27 is a control flow chart of a nano water ion
generating apparatus and an air pretreatment appa-
ratus, in accordance with some embodiments.

DETAILED DESCRIPTION

[0007] The technical solutions in some embodiments
of the present disclosure will be described clearly and
completely with reference to the accompanying draw-
ings; however, the described embodiments are merely
some but not all embodiments of the present disclosure.
All other embodiments obtained by a person of ordinary
skill in the art based on embodiments of the present
disclosure shall be included in the protection scope of
the present disclosure.

[0008] Unless the contextrequires otherwise, through-
out the specification and the claims, the term "comprise"
and other forms thereof such as the third-person singular
form "comprises" and the present participle form "com-
prising" are construed as an open and inclusive meaning,
i.e., "including, but not limited to." In the description of the
specification, the terms such as "one embodiment,”
"some embodiments," "exemplary embodiments," "ex-
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ample," "specific example," or "some examples" are in-
tended to indicate that specific features, structures, ma-
terials, or characteristics related to the embodiment(s) or
example(s) are included in at least one embodiment or
example of the present disclosure. Schematic represen-
tations of the above terms do not necessarily refer to the
same embodiment(s) or example(s). In addition, the
specific features, structures, materials, or characteristics
may be included in any one or more embodiments or
examples in any suitable manner.

[0009] The terms "first" and "second" are used for
descriptive purposes only, and are not to be construed
asindicating orimplying a relative importance orimplicitly
indicating a number of indicated technical features.
Therefore, features defined by "first" or "second" may
explicitly or implicitly include one or more of the features.
In the description of the embodiments of the present
disclosure, the term "a plurality of" or "the plurality of"
means two or more unless otherwise specified.

[0010] In the description of some embodiments, the
expressions "coupled," "connected," and derivatives
thereof may be used. The term "connected" should be
understood in a broad sense. For example, the term
"connected" may represent a fixed connection, a detach-
able connection, or a one-piece connection, or may
represent a direct connection, or may represent an in-
direct connection through an intermediate medium. The
term "coupled" may be used in the description of some
embodiments to indicate that two or more components
are in direct physical or electrical contact with each other.
However, the term "coupled" or "communicatively
coupled" may also mean that two or more elements
are not in direct contact with each other, but still coop-
erate or interact with each other. The embodiments dis-
closed herein are not necessarily limited to the contents
herein.

[0011] The phrase "atleast one of A, B, and C" has the
same meaning as the phrase "at least one of A, B, or C",
both including the following combinations of A, B, and C:
only A, only B, only C, a combination of A and B, a
combination of A and C, a combination of B and C,
and a combination of A, B, and C.

[0012] The phrase "A and/or B" includes the following
three combinations: only A, only B, and a combination of
A and B.

[0013] The use of the phrase "applicable to" or "con-
figured to" herein means an open and inclusive expres-
sion, which does not exclude devices that are applicable
to or configured to perform additional tasks or steps.
[0014] The term such as "about," "substantially," and
"approximately" as used herein includes a stated value
and an average value within an acceptable range of
deviation of a particular value. The acceptable range of
deviation is determined by a person of ordinary skill in the
art, considering measurement in question and errors
associated with measurement of a particular quantity
(i.e., limitations of a measurement system).

[0015] The term such as "parallel," "perpendicular," or
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"equal" as used herein includes a stated condition and a
condition similar to the stated condition. A range of the
similar condition is within an acceptable deviation range,
and the acceptable deviation range is determined by a
person of ordinary skill in the art, considering measure-
ment in question and errors associated with measure-
ment of a particular quantity (i.e., the limitations of a
measurement system). For example, the term "parallel"
includes absolute parallelism and approximate paralle-
lism, and an acceptable range of deviation of the approx-
imate parallelism may be, for example, a deviation within
5°; the term "perpendicular” includes absolute perpendi-
cularity and approximate perpendicularity, and an accep-
table range of deviation of the approximate perpendicu-
larity may also be, for example, a deviation within 5°. The
term "equal" includes absolute equality and approximate
equality, and an acceptable range of deviation of the
approximate equality may be that, for example, a differ-
ence between the two that are equal is less than or equal
to 5% of either of the two.

[Basic operating principles of air conditioners]

[0016] In some embodiments of the present disclo-
sure, an air conditioner is provided. As shown in FIG.
1A, the air conditioner 1000 includes an indoor unit 10
and an outdoor unit20. The indoor unit 10 and the outdoor
unit 20 are connected to each other through a pipe, so as
to transport a refrigerant.

[0017] The indoor unit 10 includes an indoor heat ex-
changer 130. The outdoor unit 20 includes an outdoor
heatexchanger 21, acompressor 22, a four-way valve 23
and a throttling mechanism 24. In some embodiments,
the throttling mechanism 24 may also be provided in the
indoor unit 10. The throttling mechanism 24 may be
composed of at least one of a throttling valve, an expan-
sion valve, or a pressure reducer. For example, the
throttling mechanism 24 may be composed of the ex-
pansion valve, the expansion valve and the throttling
valve connected in series, or the expansion valve and
the pressure reducer connected in series, and the pre-
sent disclosure is not limited thereto.

[0018] Arefrigerant cycle is formed by the compressor
22, the outdoor heat exchanger 21, the throttling me-
chanism 24 and the indoor heat exchanger 130 con-
nected in sequence. The refrigerant circulates in the
refrigerant cycle and exchanges heat with the air through
the outdoor heat exchanger 21 and the indoor heat ex-
changer 130, so as to achieve a cooling mode or a
heating mode of the air conditioner 1000.

[0019] The compressor 22 is configured to compress
the refrigerant, so that a refrigerant with low temperature
and low pressure is compressed to form a refrigerant with
high temperature and high pressure.

[0020] The outdoor heat exchanger 21 is configured to
perform heat-exchange between outdoor air and the
refrigerant conveyed in the outdoor heat exchanger 21.
For example, the outdoor heat exchanger 21 operates as
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acondenser in a cooling mode of the air conditioner 1000,
so that the refrigerant compressed by the compressor 22
passes through the outdoor heat exchanger 21 to dis-
sipate heat into the outdoor air to be condensed. The
outdoor heat exchanger 21 operates as an evaporator in
a heating mode of the air conditioner 1000, so that the
decompressed refrigerant passes through the outdoor
heat exchanger 21 to absorb heat in the outdoor air to be
evaporated.

[0021] Generally, the outdoor heat exchanger 21
further includes heat exchange fins, so as to enlarge a
contact area between the outdoor air and the refrigerant
conveyed in the outdoor heat exchanger 21, thereby
improving heat exchange efficiency between the outdoor
air and the refrigerant.

[0022] The throttling mechanism 24 is connected be-
tween the outdoor heat exchanger 21 and the indoor heat
exchanger 130, a pressure of a refrigerant flowing be-
tween the outdoor heat exchanger 21 and the indoor heat
exchanger 130 is adjusted by an opening degree of the
throttling mechanism 24, so as to adjust the flow rate of
the refrigerant flowing between the outdoor heat exchan-
ger 21 and the indoor heat exchanger 130. The flow rate
and pressure of the refrigerant flowing between the out-
door heat exchanger 21 and the indoor heat exchanger
130 will affect the heat exchange performance of the
outdoor heat exchanger 21 and the indoor heat exchan-
ger 130. The throttling mechanism 24 may be an electro-
nic valve. The opening degree of the throttling mechan-
ism 24 may be adjustable, so as to control the flow rate
and pressure of the refrigerant flowing through the throt-
tling mechanism 24. In a case where the air conditioner
1000 operates in the cooling mode, the throttling me-
chanism 24 is configured to throttle a supercooled liquid
refrigerant flowing out of the outdoor heat exchanger 21
into a gas-liquid two-phase refrigerant with low tempera-
ture and low pressure, and the flow direction of the
refrigerant is shown by solid arrows in FIG. 1A. In a case
where the air conditioner 1000 operates in the heating
mode, the throttling mechanism 24 is configured to throt-
tle the supercooled liquid refrigerant flowing out of the
indoor heat exchanger 130 into the gas-liquid two-phase
refrigerant with low temperature and low pressure, and
the flow direction of the refrigerant is shown by dashed
arrows in FIG. 1A.

[0023] The four-way valve 23 is connected in the re-
frigerant circle, and is configured to switch a flow direction
of the refrigerant in the refrigerant circle, so that the air
conditioner 1000 may perform the cooling mode or the
heating mode.

[0024] The indoor heat exchanger 130 is configured to
perform heat-exchange between indoor air and the re-
frigerant conveyed in the indoor heat exchanger 130. For
example, the indoor heat exchanger 130 operates as an
evaporator in a cooling mode of the air conditioner 1000,
so that the refrigerant that has been heat-dissipated via
the outdoor heat exchanger 21 passes through the indoor
heat exchanger 130 to absorb heat in the indoor air to be
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evaporated. The indoor heat exchanger 130 operates as
a condenser in a heating mode of the air conditioner
1000, so that the refrigerant that has absorbed heat via
the outdoor heat exchanger 21 passes through the indoor
heat exchanger 130 to dissipate heatinto the indoor air to
be condensed.

[0025] Generally, the indoor heat exchanger 130
further includes heat exchange fins, so as to enlarge a
contact area between the indoor air and the refrigerant
conveyed in the indoor heat exchanger 130, thereby
improving heat exchange efficiency between the indoor
air and the refrigerant.

[0026] Operation manners of the cooling mode and the
heating mode of the air conditioner 1000 will be mainly
described below with reference to FIG. 1A.

[0027] As shown in FIG. 1A, when the air conditioner
1000 operates in the cooling mode, the refrigerant is
compressed by the compressor 22 and becomes a
superheated gaseous refrigerant with high temperature
and high pressure, and the superheated gaseous refrig-
erant with high temperature and high pressure is dis-
charged into the outdoor heat exchanger 21 for conden-
sation. In the outdoor heat exchanger 21, the super-
heated gaseous refrigerant is cooled into a supercooled
liquid refrigerant, and the supercooled liquid refrigerant
flows into the throttling mechanism 24. The throttling
mechanism 24 may throttle the supercooled liquid refrig-
erant into the gas-liquid two-phase refrigerant with low
temperature and low pressure. The gas-liquid two-phase
refrigerant with low temperature and low pressure flows
into the indoor heat exchanger 130 to evaporate and
absorb heat. In the indoor heat exchanger 130, the re-
frigerant is evaporated into superheated gas again, and
returned to a suction end of the compressor 22 to accom-
plish a cycle.

[0028] As shown in FIG. 1A, when the air conditioner
1000 operates in the heating mode, after passing through
the four-way valve 23, the gaseous refrigerant with high
temperature and high pressure is directly discharged into
the indoor heat exchanger 130 for heating. After being
cooled into supercooled liquid refrigerant, the super-
cooled liquid refrigerant flows into the throttling mechan-
ism 24, and is throttled into the gas-liquid two-phase
refrigerant with low temperature and low pressure by
the the throttling mechanism 24. The gas-liquid two-
phase refrigerant with low temperature and low pressure
flows into the outdoor heat exchanger 21 for heat absorp-
tion and evaporation.

[The indoor unit]

[0029] The outer contour of the indoor unit 10 is formed
by a first housing 100. Referring to FIGS. 1B to 3, the first
housing 100is provided with areturn airinlet 110 on aside
and an air outlet 120 on another side. The return air inlet
110 and the air outlet 120 are communicated to each
other, so as to form an air duct, and the indoor heat
exchanger 130 is disposed in the air duct formed by
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the communication between the return air inlet 110 and
the air outlet 120.

[0030] The indoor air flows into a first accommodating
space 101 of the first housing 100 through the return air
inlet 110. After exchanging heat with the indoor heat
exchanger 130, the indoor air flows into the indoor space
through the air outlet 120, so as to cool or heat the indoor
air.

[0031] The indoor unit 10 includes a first partition plate
150, the first partition plate 150 is disposed in the first
accommodating space 101 of the first housing 100, and is
configured to divide the first accommodating space 101
into a first subspace 161 and a second subspace 162.
The first subspace 161 may be a front cavity of the first
accommodating space 101, and the second subspace
162 may be a rear cavity of the first accommodating
space 101.

[0032] Theindoorunit10 furtherincludes ablower 140.
The blower 140 is installed in the second subspace 162,
and thereturnairinlet 110 is communicated to the second
subspace 162. The indoor heat exchanger 130 is in-
stalled in the first subspace 161, and the air outlet 120
is communicated to the first subspace 161.

[Piping box]

[0033] The indoor unit 10 further includes a piping box
170. The first accommodating space 101 (e.g., the first
subspace 161) of the first housing 100 is provided with
the piping box 170. The piping box 170 is used to install a
water suction pump, water pipes, float switches, etc.
[0034] The air duct of the indoor unit 10 includes a first
airductand a second air duct that are communicated with
each other. And the first air duct is further away from the
air outlet 120 than the second air duct. For example, the
first air duct is located on an upstream side of the indoor
heatexchanger 130, and the second air ductis located on
a downstream side of the indoor heat exchanger 130.
[0035] In the related art, a side of the piping box 170
away from the air outlet 120 (e.g., the rear side) is com-
municated to the firstair duct (e.g., the upstream air duct),
and a side of the piping box 170 proximate to the air outlet
120 (e.g., the front side) is closed. A part of the air flowing
into the air duct from the return air inlet 110 does not pass
through the indoor heat exchanger 130, but flows directly
into the piping box 170. Since the front side of the piping
box 170 is closed, the air in the piping box 170 will not
continue to flow out of the piping box 170, most of the air
filled in the piping box 170 is still the air before heat
exchange.

[0036] For this reason, some embodiments of the pre-
sent disclosure make full use of the space in the piping
box 170 and afirstvent 1701 is provided on the piping box
170, so as to communicate the piping box 170 with the air
outlet 120 through the first vent 1701. In this way, a part of
airthat flows into the air duct fromthe return airinlet 110 is
not heat exchanged by the indoor heat exchanger 130,
the part of air flows into the piping box 170 and then flows
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to a nano water ion generating apparatus 200 at the air
outlet 120 through the first vent 1701.

[0037] Therefore, the piping box 170 serves as arole of
branch and flow guide, that is, part of the unheat ex-
changed air in the first air duct may be guided to the nano
water ion generating apparatus 200 through the piping
box 170.

[Nano water ion generating apparatus]

[0038] Referring to FIGS. 1B to 3, the nano water ion
generating apparatus 200 is configured to generate nano
water ions with negative charges and hydroxyl radicals
generated by ionized water.

[0039] Negative charges may make the particles in the
air charged, and promote the particles in the air to ag-
glomerate, which increases the volume and weight of the
particles and then settle the particles to the ground; or, the
charged particles may be adsorbed to the nearest zero
potential (earth), so as to remove the particles in the air
(e.g., PM2.5, etc.).

[0040] The hydroxyl radicals generated by ionized
water in nano water ions have extremely strong oxidiz-
ability. When the hydroxyl radicals are in contact with
bacterial virus on the surface of particles or bacterial virus
in the air, the hydroxyl radicals capture hydrogen ele-
ments from the bacterial cell walls, which destroys the
structure of the cell walls and inactivates cells, and due to
their strong oxidation, the protein is denatured, thereby
playing the role of sterilization and disinfection.

[0041] The nanowaterion generating apparatus 200 is
disposed at the air outlet 120, and the nano water ions
generated by the nano water ion generating apparatus
200 are directly blown into the indoor space to improve
the air purification effect.

[0042] Referring to FIGS. 5 to 7, the nano water ion
generating apparatus 200 includes an emitter electrode
210, a refrigeration portion 220 and a power supply
portion 230.

[0043] As shown in FIG. 14, the refrigeration portion
220 is configured to generate condensed water for ioni-
zation of the emitter electrode 210. The power supply
portion 230 is coupled to the emitter electrode 210 and
configured to provide negative high voltage to the emitter
electrode 210, so as to excite the moisture on the emitter
electrode 210 through high-voltage ionization to produce
negatively charged nano water ions. The potential of the
voltage provided by the power supply portion 230 is
negative potential, and the absolute value of the voltage
ranges from 10 kV to 220 kV, inclusive, which is negative
high voltage.

[0044] In some embodiments, the emitter electrode
210 is designed to be hydrophilic in order to direct the
condensed water generated by the refrigeration portion
220 to its emitter tip. After the emitter electrode 210 is
connected to the negative high voltage, negatively
charged nano water ions may be ionized and excited
at the emitter tip.
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[0045] In some embodiments, the emitter electrode
210 includes a water-absorbing member, and bacterici-
dal materials (e.g., silver ions, etc.) are added to the
water-absorbing member. The emitter electrode 210 is
charged by receiving the negative high voltage provided
by the power supply portion 230. The water in the water-
absorbing member in the emitter electrode 210 is excited
by high-voltage ionization to generate nano water ions.
The nano waterions carry negative charges and hydroxyl
radicals generated by the ionized water.

[0046] The refrigeration portion 220 is configured to
generate condensed water. Referring to FIG. 5, the nano
water ion generating apparatus 200 includes a water
storage gap 260. The water storage gap 260 is located
between an end of the emitter electrode 210 and the
refrigeration portion 220. The condensed water gener-
ated by the refrigeration portion 220 is stored in the water
storage gap 260, and the emitter electrode 210 uses
hydrophilicity to direct the condensed water in the water
storage gap 260 to its emitter tip.

[0047] The ability of the refrigeration portion 220 to
generate condensed water is related to the temperature
difference of the surrounding air. The greater the tem-
perature difference, the stronger the ability to generate
condensed water; on the contrary, the smaller the tem-
perature difference, the weaker the ability to generate
condensed water.

[0048] In some embodiments, referring to FIGS. 6 and
7, the nano water ion generating apparatus 200 further
includes a second housing 240 (i.e., the apparatus hous-
ing, see FIG. 17). The emitter electrode 210, the refrig-
eration portion 220, and the power supply portion 230
each are provided in the second housing 240.

[0049] The second housing 240 may be made of in-
sulation materials (e.g., polypropylene, etc.). The second
housing 240 includes a nano water ion release port 244
for exposing the emitter tip of the emitter electrode 210. In
some embodiments, the nano water ion release port 244
faces the air outlet 120.

[0050] The size of the nano water ion release port 244
gradually increases in a direction proximate to the tip of
the emitter electrode 210. By gradually enlarging the
nano water ion release port 244, the static electricity
accumulation on the second housing 240 may be effec-
tively avoided, and thus higher concentration of negative
oxygen ions may be released.

[0051] When the airin the air duct flows out through the
air outlet 120, it will not blow directly onto the emitter
electrode 210, so as to avoid affecting the outlet air
temperature, and then affecting the condensation of
the air in the refrigeration portion 220.

[0052] In some embodiments, as shown in FIG. 5, the
nano water ion generating apparatus 200 includes a
second partition plate 243, the second partition plate
243 is disposed in a second accommodating space
202 of the second housing 240. The second partition
plate 243 is configured to divide the second accommo-
dating space 202 into a third subspace 241 and a fourth
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subspace 242, and the second partition plate 243 in-
cludes an opening 2431 for gas flow.

[0053] The emitter electrode 210 and the refrigeration
portion 220 are disposed in the third subspace 241, and
the power supply portion 230 is disposed in the fourth
subspace 242. The second housing 240 includes a sec-
ond vent 280, and the second vent 280 is communicated
to the fourth subspace 242.

[0054] The air outside the nano water ion generating
apparatus 200 flows into the second accommodating
space 202 of the second housing 240 through the second
vent 280, the air flows through the fourth subspace 242
and the third subspace 241 in order, and then reaches the
refrigeration portion 220. Condensed water is generated
at the refrigeration portion 220, and is supplied to the
emitter tip of the emitter electrode 210. The nano water
ions excited by high-voltage ionization flow out through
the nano waterion release port 244, and then flow into the
indoor space through the air outlet 120. The flow direction
of the air may refer to the arrow in FIG. 5.

[0055] Insome embodiments, referring to FIGS. 6 and
7, the second housing 240 includes a bottom shell 247
and a cover 248. The bottom shell 247 includes a clamp-
ing portion 2471, and the cover 248 includes a buckle
2481. The fixed connection between the bottom shell 247
and the cover 248 may be implemented though the
clamping between the buckle 2481 and the clamping
portion 2471.

[0056] The second housing 240 includes a wiring
opening 245. The wiring opening 245 is provided on
the side edge of the bottom shell 247 proximate to the
cover 248, which is convenient for wiring. The nano water
ion release port 244 is disposed on the cover 248.
[0057] Insome embodiments, referring to FIGS. 5 and
7, the nano water ion generating apparatus 200 further
includes an insulated electrode fixing base 270, and the
electrode fixing base 270 is disposed in the third sub-
space 241. The electrode fixing base 270 includes an
electrode mounting hole 21A, and the emitter electrode
210 is inserted in the electrode mounting hole 21A.
[0058] The nano water ion generating apparatus 200
further includes a conductive portion 250, the conductive
portion 250 is disposed on an end of the electrode fixing
base 270 proximate to the cover 248. The conductive
portion 250 includes an elastic clamping arm 22A. The
elastic clamping arm 22A is inserted into the electrode
mounting hole 21A, and is in contact with the emitter
electrode 210. The conductive portion 250 is electrically
connected to the power supply portion 230.

[0059] The refrigeration portion 220 is disposed at an
end of the electrode fixing base 270 away from the cover
248, and the refrigeration portion 220 faces the electrode
mounting hole 21A. The water storage gap 260 is formed
among the refrigeration portion 220, the electrode mount-
ing hole 21A, and the end of the emitter electrode 210
proximate to the refrigeration portion 220.

[0060] Insome embodiments, referringto FIGS.7t09,
the second housing 240 includes protrusions 246, and
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the protrusions 246 are fixed on a connecting plate 180
through connectors (e.g., screws, etc.), so as to realize
the fixation of the nano water ion generating apparatus
200 at the air outlet 120.

[0061] In some embodiments, referring to FIG. 3, FIG.
8 and FIG. 10, the indoor unit 10 further includes a
connecting plate 180, the connecting plate 180 is dis-
posed in the first accommodating space 101 of the first
housing 100, and the connecting plate 180 is connected
with an end of the indoor heat exchanger 130. The
second housing 240 is fixedly disposed on the connect-
ing plate 180, so as to realize the fixation of the nano
water ion generating apparatus 200 at the air outlet 120.
[0062] Since the nano water ion generating apparatus
200 is disposed at the air outlet 120, the temperature of
the surrounding air is greatly affected by the air outlet
temperature of the air outlet 120, which affects the water
condensation capacity of the refrigeration portion 220.
[0063] Therefore, in some embodiments of the present
disclosure, a part of the air flowing into the air duct from
the return air inlet 110 does not pass through the indoor
heat exchanger 130, but flows into the piping box 170,
and the part of air flows into the second accommodating
space 202 of the second housing 240 through the second
vent 280, then reaches the refrigeration portion 220. The
other part of air flows out from the air outlet 120 after being
heat exchanged by the indoor heat exchanger 130. In this
way, the air after heat exchange with the indoor heat
exchanger 130 and the air directly flowing out from the
piping box 170 will generate a temperature difference at
the refrigeration portion 220, thereby improving the water
condensation capacity of the refrigeration portion 220,
ensuring that the emitter electrode 210 may still obtain
sufficient moisture for tip discharge in low humidity con-
ditions, to generate nano water ions and improve the air
purification effect of the air conditioner 1000.

[0064] Inacase where the air conditioner 1000 is in the
cooling mode, the return air temperature of the air con-
ditioner 1000 is higher than the outlet air temperature,
and the temperature at the air outlet 120 is lower. In this
case, the air temperature in the piping box 170 is higher
than the air temperature at the air outlet 120, a tempera-
ture difference between the two air channels is generated
at the refrigeration portion 220, which increase the tem-
perature difference at the refrigeration portion 220, and
enhances the water condensation capacity of the refrig-
eration portion 220.

[0065] Similarly, in a case where the air conditioner
1000 is in the heating mode, the return air temperature of
the air conditioner 1000 is lower than the outlet air tem-
perature, and the temperature at the air outlet 120 is
higher. In this case, the air temperature in the piping
box 170 is lower than the air outlet 120, a temperature
difference in the two air channels is generated at the
refrigeration portion 220, which increases the tempera-
ture difference at the refrigeration portion 220, and en-
hances the water condensation capacity of the refrigera-
tion portion 220.
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[0066] Insome embodiments, referring to FIGS. 3 and
4, the piping box 170 is disposed on a side of the first
housing 100, and is located in the first subspace 161.
There is an opening at a side of the piping box 170 away
from the air outlet 120 (e.g., the rear side), the opening is
provided toward the air duct, and a region among the
opening, the indoor heat exchanger 130 and the first
partition plate 150 forms an air inlet 171 of the piping
box 170.

[0067] Referring to FIGS. 4 and 16, the connecting
plate 180 is provided on the side of the indoor heat
exchanger 130 proximate to the air outlet 120 (e.g., the
frontside). The firsthousing 100 includes aninner bottom
wall 190 and a front side wall. The front side wall is a side
wall provided with the air outlet 120, and the connecting
plate 180 is connected to the inner bottom wall 190 of the
firsthousing 100 and the front side wall of the first housing
100, so as to separate the piping box 170 and the second
air duct ( e.g., the downstream air duct), and the nano
water ion generating apparatus 200 is disposed on the
connecting plate 180.

[0068] In some embodiments, referring to FIG. 3, the
portion (e.g., the top) of the indoor heat exchanger 130
away from the inner bottom wall 190 is inclined along a
direction proximate to the air outlet 120. The connecting
plate 180 is provided in an area formed among the indoor
heat exchanger 130, the inner bottom wall 190 of the first
housing 100, and the front side wall of the first housing
100.

[0069] It will be noted that, the inner bottom wall 190
may be an indoor water pan, and is configured to receive
condensed water generated by the indoor heat exchan-
ger 130. The inner bottom wall 190 is connected to a
bottom wall of the indoor unit 10, and the inner bottom wall
190 of the first housing 100 is closer to the first accom-
modating space 101 than the bottom wall.

[Installation of the nano water ion generating apparatus]

[0070] Insome embodiments, referring to FIGS. 8 and
10, the second housing 240 includes the second vent
280, the connecting plate 180 includes a third vent 181.
The second housing 240 is disposed on a surface of the
connecting plate 180 away from the piping box 170, the
second vent 280 is opposite to and communicated with
the third vent 181, so that the inner cavity of the piping box
170 may be communicated with the second accommo-
dating space 202 of the second housing 240. The air in
the piping box 170 flows into the second housing 240
through the second vent 280 and the third vent 181.

[0071] In some embodiments, referring to FIG. 9, the
connecting plate 180 includes a mounting portion 182
(e.g., a mounting opening), the second housing 240 is
inserted into the the mounting portion 182 and disposed
at the mounting portion 182. A first portion of the second
housing 240 is located in the piping box 170, and a
second portion of the second housing 240 is located
outside the piping box 170 (e.g., the air outlet 120 side).
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[0072] The second vent 280 is provided on a side wall
of the first portion of the second housing 240, and the
nano water ion release port 244 is provided on a side wall
of the second portion of the second housing 240.
[0073] The air in the piping box 170 directly flows into
the inner cavity of the second housing 240 through the
second vent 280, and then the air flows out from the nano
water ion release port 244.

[0074] In some embodiments, FIGS. 11 to 13 illustrate
three different installation orientations of the nano water
ion generating apparatus 200 at the air outlet 120. In FIG.
11, the emitter electrode 210 is in an inclined state, which
is tilted toward the air outlet 120 side. In FIG. 12, the
emitter electrode 210 is in a horizontal state, which is
facing the air outlet 120. In FIG. 13, the emitter electrode
210 is in a vertical state, whose emitter tip is facing
downward. In this way, the installation manner of the
emitter electrode 210 may be selected according to
actual needs. In addition, any of the above installation
manners of the nano water ion generating apparatus 200
may prevent the air from the air outlet 120 from blowing
directly onto the emitter electrode 210, avoid affecting the
air outlet temperature, and thus affect the condensation
effect of the refrigeration portion 220 on the air.

[0075] According to the air conditioner 1000 provided
by some embodiments of the present disclosure, the
space area of the piping box 170 is fully used, and the
first vent 1701 is provided on a front side of the piping box
170. The piping box 170 serves as the role of branch and
flow guide, part of the unheated airin an upstream air duct
of the indoor heat exchanger 130 may be directed to the
nano water ion generating apparatus 200 through the
piping box 170. The air after heat exchange with the
indoor heat exchanger 130 and the air directly flowing
out from the piping box 170 will generate a temperature
difference at the refrigeration portion 220, so that the
water condensation capacity of the refrigeration portion
220 may be improved, and sufficient moisture for tip
discharge may still be obtained to generate nano water
ions and improve the air purification effect of the air
conditioner 1000, even though the emitter electrode
210 is in the case of low humidity.

[0076] In addition, the nano water ion generating ap-
paratus 200 is disposed at the air outlet 120, and the
emitter electrode 210 faces toward the air outlet 120,
which effectively prevents the outlet air at the outlet 120
from blowing the emitter electrode 210 directly, so as to
avoid affecting the outlet air temperature and affecting
the air condensation of the refrigeration part 220.
[0077] Moreover, the nano water ion generating appa-
ratus 200 is disposed on the connecting plate 180 for
fixing a front end of the indoor heat exchanger 130. The
connecting plate 180 also serves as a role of commu-
nicating the piping box 170 with the inner cavity of the
nano waterion generating apparatus 200, as aresult, the
existing structure of the air conditioner 1000 may be fully
used, and the structure is compact, which is also con-
ducive to reducing the space occupied by the apparatus.
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[The air pretreatment apparatus]

[0078] Since the nano water ion generator 200 is dis-
posed at the air outlet 120, the temperature of the sur-
rounding air is greatly affected by the air outlet tempera-
ture of the air outlet 120, which may affect the water
condensation capacity of the refrigeration portion 220.
In order to solve the above problem, in some embodi-
ments of the present disclosure, the indoor unit 10 further
includes an air pretreatment apparatus 300. The air pre-
treatment apparatus 300 will be described below.
[0079] In some embodiments, the air pretreatment
apparatus 300 is provided in the air flow path that the
air in the air duct flows to the nano water ion generating
apparatus 200, and configured to preheat or precool the
air flowing through the refrigeration portion 220, so as to
improve the temperature difference of the surrounding air
of the refrigeration portion 220, and improve the water
condensation capacity of the refrigeration portion 220 ,
and thus sufficient moisture for tip discharge may still be
obtained to generate nano water ions and improve the air
purification effect of the air conditioner 1000, even though
the emitter electrode 210 is in the case of low humidity.
[0080] In some embodiments, a flow guide channel
400 is branched out from the air duct, so that a part of
the air in the air duct flows to the nano water ion gen-
erating apparatus 20. The air pretreatment apparatus
300 is configured to preheat or precool the air in the flow
guide channel 400.

[0081] Aninletof the flow guide channel 400 is located
at an upstream of the indoor heat exchanger 130, and an
outlet of the flow guide channel 400 is communicated to
the second vent 280 of the second housing 240.

[0082] The air pretreatment apparatus 300 is disposed
on the air flow path between the inlet of the flow guide
channel 400 and the refrigeration portion 220.

[0083] A part of the air flowing into the air duct from the
return air inlet 110 does not pass through the indoor heat
exchanger 130, but flows into the flow guide channel 400,
and then the part of air flows into the second accommo-
dating space 202 of the second housing 240 through the
second vent 280. The other part of the air flows out from
the air outlet 120 after being heat exchanged by the
indoor heat exchanger 130. In this way, during the air
flowing from the flow guide channel 400 to the refrigera-
tion portion 220, it will flow through the air pretreatment
apparatus 300, and be preheated or precooled by the air
pretreatment apparatus 300, thereby increasing the air
temperature difference at the refrigeration portion 220,
and improving the capacity to generate condensed water
of the refrigeration portion 220.

[0084] Itwill be noted that, the gas flow space formed in
the piping box 170 may be the flow guide channel 400
mentioned above. The inlet of the flow guide channel 400
corresponds to the airinlet 171 of the piping box 170, and
the outlet of the flow guide channel 400 corresponds to
the first vent 1701 of the piping box 170.

[0085] In some embodiments, referring to FIG. 22, the
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air pretreatment apparatus 300 includes a refrigeration
plate 310, a first heat exchange plate 320 and a second
heat exchange plate 330. Two opposite sides of the
refrigeration plate 310 along a thickness direction of
the refrigeration plate 310 are the first side and the
second side, respectively. The first heat exchange plate
320 is disposed on the first side of the refrigeration plate
310, and the second heat exchange plate 330 is disposed
on the second side of the refrigeration plate 310.
[0086] The first heat exchange plate 320 is located in
the air flow channel between the inlet of the flow guide
channel 400 and the refrigeration portion 220. The sec-
ond heat exchange plate 330 is located outside the air
flow channel between the inlet of the flow guide channel
400 and the refrigeration portion 220.

[0087] Ina case where the first side of the refrigeration
plate 310is cooled and the second side is heated, the first
heat exchange plate 320 may be a heat absorption plate,
and the second heat exchange plate 330 may be a heat
dissipation plate. In a case where the first side of the
refrigeration plate 310 is heated and the second side is
cooled, the first heat exchange plate 320 may be the heat
dissipation plate, and the second heat exchange plate
330 may be the heat absorption plate.

[0088] Inacase where the air conditioner 1000 is in the
cooling mode, the temperature at the air outlet 120 is
relatively low. In this case, the air pretreatment apparatus
300 turns on the preheating mode, and then it preheats
the air flowing from the flow guide channel 400 toward the
refrigeration portion 220. In this case, the first heat ex-
change plate 320 served as the heat sink plate, the
second heat exchange plate 330 served as the heat
absorption plate. During the air flowing through the air
pretreatment apparatus 300, it is heated by the emitted
heat of the first heat exchange plate 320, and the tem-
perature rises, thereby increasing the temperature dif-
ference at the refrigeration portion 220, and improving
the water condensation capacity of the refrigeration por-
tion 220.

[0089] Inacase where the air conditioner 1000 is in the
heating mode, the temperature at the air outlet 120 is
relatively high. In this case, the air pretreatment appara-
tus 300 turns on the precooling mode, and then it pre-
cools the air flowing from the flow guide channel 400
toward the refrigeration portion 220. In this case, the first
heat exchange plate 320 served as the heat absorption
plate, the second heat exchange plate 330 served as the
heat sink plate. During the air flows through the air pre-
treatment apparatus 300, the heat of the air is absorbed
by the first heat exchange plate 320, and the temperature
decreases, thereby increasing the temperature differ-
ence at the refrigeration portion 220, and improving the
water condensation capacity of the refrigeration portion
220.

[0090] In some embodiments, referring to FIG. 22, the
air pretreatment apparatus 300 includes a first ventilating
gap 321 and a plurality of first heat exchange plates 320
arranged at intervals, and the first ventilating gap 321 is
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formed between two adjacent first heat exchange plates
320. The air flows through the first ventilating gap 321, so
as to improve the heat exchange efficiency.

[0091] The air pretreatment apparatus 300 includes a
second ventilating gap 331 and a plurality of second heat
exchange plates 330 arranged at intervals. The second
ventilating gap 331 is formed between two adjacent
second heat exchange plates 330, so as to improve
the heat exchange efficiency.

[Installation position of the air pretreatment apparatus]

[0092] The air pretreatment apparatus 300 may be
disposed in the piping box 170. Alternatively, the air
pretreatment apparatus 300 may be disposed in the nano
water ion generating apparatus 200.

[0093] In some embodiments, referring to FIGS. 15 to
17, the air pretreatment apparatus 300 is disposed in the
piping box 170.

[0094] Referring to FIG. 21, the connecting plate 180
includes a body, a third vent 181 and a mounting portion
182 (e.g., mounting hole). The third vent 181 penetrates
through the body along a thickness direction thereof. The
mounting portion 182 is disposed at the third vent 181.
For example, the first portion of the mounting portion 182
is located in the piping box 170, and the second portion of
the mounting portion 182 is opposite to and communi-
cated with the second vent 280. In this case, the inner
cavity of the piping box 170 and the second accommo-
dating space 202 of the second housing 240 may be
communicated with each other.

[0095] Referring to FIGS. 17 and 22, the refrigeration
plate 310 is disposed on a portion of the mounting portion
182 located in the piping box 170, the first heat exchange
plate 320 is located in the inner cavity of the mounting
portion 182, and the second heat exchange plate 330 is
located outside the mounting portion 182.

[0096] The air in the piping box 170 flows into the
second accommodating space 202 of the second hous-
ing 240 through the inner cavity of the mounting portion
182. During flowing through the inner cavity of the mount-
ing portion 182, the air is in contact with the first heat
exchange plate 320, and flows through the ventilating
gap 321, so as to achieve preheating or precooling of the
air.

[0097] In other embodiments, referring to FIGS. 18 to
20, the main difference between FIGS. 16 to 17 and
FIGS. 18 to 20 lies in the arrangement position of the
air pretreatment apparatus 300. The air pretreatment
apparatus 300 is disposed in the nano water ion gener-
ating apparatus 200.

[0098] The refrigeration plate 310 is disposed on the
cover 248 of the second housing 240. The first heat
exchange plate 320 is located in the second accommo-
dating space 202 (e.g., the fourth subspace 242) of the
second housing 240. The second heat exchange plate
330 is located outside the second housing 240.

[0099] The airinthe piping box 170 flows into the fourth
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subspace 242 of the second housing 240 through the
inner cavity of the mounting portion 182, and then con-
tinues to flow to the third subspace 241. In this process,
the air is in contact with the first heat exchange plate 320,
and flows through the first ventilating gap 321, so as to
achieve preheating or precooling of the air.

[Control method of the air pretreatment apparatus]

[0100] In some embodiments, referring to FIG. 27, the
control method includes steps S101 to S105.

[0101] Step S101: Control the nano water ion generat-
ing apparatus 200 to be turned on.

[0102] Step S102: Calculate the difference AT be-
tween the first temperature T11 of the air at the air outlet
and the second temperature T12 of the air in the flow
guide channel. Here, the flow guide channel refers to the
inner cavity of the piping box 170.

[0103] Step S103: Whether AT is positive or negative is
determined. If AT is greater than 0, step S104 is per-
formed; if AT is less than 0, step S105 is performed.
[0104] Step S104: If itis determined that AT is greater
than 0, the precooling mode of the air pretreatment
apparatus 300 is turned on, which performs temperature
decrease on the air flowing to the refrigeration portion 220
in the nano water ion generating apparatus 200, so as to
increase the temperature difference.

[0105] Step S105:Ifitis determined that AT is less than
0, the preheating mode of the air pretreatment apparatus
300 is turned on, which performs temperature increase
on the air flowing to the refrigeration portion 220 in the
nano water ion generating apparatus 200, so as to in-
crease the temperature difference.

[0106] Thatis to say, in a case where the difference AT
between the first temperature T11 of the air at the air
outlet 120 and the second temperature T12 of the air in
the piping box 170 is greaterthan 0, itindicates that the air
conditioner 1000 is in the heating mode, and the air
pretreatment apparatus 300 precools the air flowing
through the refrigeration portion 220.

[0107] In a case where the difference AT between the
firsttemperature T11 of the air at the air outlet 120 and the
second temperature T12 of the airin the piping box 170 is
less than 0, it indicates that the air conditioner 1000 is in
the cooling mode, and the air pretreatment apparatus
300 preheats the air flowing through the refrigeration
portion 220.

[0108] In other embodiments, the control system (e.g.,
a controller) of the air conditioner 1000 may also directly
read the cooling or heating control command of the air
conditioner 1000, so as to determine whether the air
conditioner 1000 is in the cooling or heating mode di-
rectly, thereby further controlling the air pretreatment
apparatus 300 to precool or preheat the air flowing
through the refrigeration portion 220.

[0109] In some embodiments, the air conditioner 1000
further includes a humidity sensor, the humidity sensor is
configured to detect the relative humidity of the air at the
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air outlet 120. The controller is coupled to the humidity
sensor and the air pretreatment apparatus 300, respec-
tively, and the controller is configured to precool or pre-
heat the air passing through the air pretreatment appa-
ratus 300 based on the relative humidity feedback from
the humidity sensor.

[0110] In some embodiments, the controller obtains
the relative humidity Rh of the air at the air outlet 120,
and adjusts the switch of the air pretreatment apparatus
300 according to the relative humidity Rh. The controller
switches between the precooling mode and the preheat-
ing mode of the air pretreatment apparatus 300, accord-
ing to the difference AT between the first temperature T11
of the air at the air outlet 120 and the second temperature
T12 of the air in the piping box 170. In addition, the
controller adjusts the working power of the precooling
or preheating mode of the air pretreatment apparatus 300
to adjust the cooling capacity or heating capacity, and
precools or preheats the air flowing through the air pre-
treatment apparatus 300, so as to increase the tempera-
ture difference at the refrigeration portion 220, and im-
prove the water condensation capacity of the refrigera-
tion portion 220.

[0111] Inacasewherethe relative humidity fed back by
the humidity sensor varies, the working mode of the air
pretreatment apparatus 300 (e.g., precooling or preheat-
ing the air flowing through it) is also varies due to the
control of the controller. By adjusting the working mode of
the air pretreatment apparatus 300, the temperature
difference at the refrigeration portion 220 may be ad-
justed, thereby the water condensation capacity of the
refrigeration portion 220 may be improved.

[0112] For example, in a case where the relative hu-
midity is greater than or equal to a preset relative humidity
(i.e., Rh > Rh1), it indicates that the humidity is relatively
high, the air pretreatment apparatus 300 is turned off, and
the moisture may be condensed from the air by the
cooling capacity of the refrigeration portion 220.

[0113] Inacase where the relative humidity is less than
the preset relative humidity (i.e. Rh<Rh1), itindicates that
the humidity is relatively low. If the air conditioner 1000 is
in the cooling mode, the preheating mode of the air
pretreatment apparatus 300 is turned on; if the air con-
ditioner 1000 is in the heating mode, then the precooling
mode of the air pretreatment apparatus 300 is turned on.
[0114] In some embodiments, the heating capacity or
the cooling capacity of the air pretreatment apparatus
300 is inversely proportional to the relative humidity Rh.
[0115] For ease of understanding, assuming that the
second relative humidity is less than the first relative
humidity (i.e. Rh2<Rh1, the first relative humidity corre-
sponds to the above-mentioned preset relative humidity).
[0116] In a case where the relative humidity is greater
than the second relative humidity and less than the first
relative humidity (i.e. Rh2<Rh<Rh1),

if the indoor unit is in the cooling mode, the preheat-
ing mode of the air pretreatment apparatus 300 is
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turned on, and the heating capacity is Q1;

if the indoor unit is in the heating mode, the precool-
ing mode of the air pretreatment apparatus 300 is
turned on, and the cooling capacity is Q2;

in a case where the relative humidity is less than or
equal to the second relative humidity (i.e. Rh<Rh2),
if the indoor unit is in the cooling mode, the preheat-
ing mode of the air pretreatment apparatus 300 is
turned on, and the heating capacity is Q3;

if the indoor unit is in the heating mode, the precool-
ing mode of the air pretreatment apparatus 300 is
turned on, and the cooling capacity is Q4;

Q3 is greater than Q1 (i.e., Q3> Q1), and Q4 is
greater than Q2 (i.e., Q4> Q2).

[0117] In some embodiments, in a case where the
difference AT between the first temperature T11 of the
airatthe airoutlet 120 and the second temperature T12 of
the air in the flow guide channel 400 is less than a first
preset threshold T10, it indicates that the temperature
difference is relatively small, in this case, the air pretreat-
ment apparatus 300 is turned on, and the air flowing from
the flow guide channel 400 to the refrigeration portion 220
needs to be pretreated.

[0118] In a case where the difference AT between the
firsttemperature T11 of the air at the air outlet 120 and the
second temperature T12 of the air in the flow guide
channel 400 is greater than the second preset threshold
T20, it indicates that the temperature difference is rela-
tively large, in this case, the air pretreatment apparatus
300 is turned off, and the moisture may be condensed
from the air by the cooling capacity of the refrigeration
portion 220.

[0119] In some embodiments, the heating capacity or
the cooling capacity of the air pretreatment apparatus
300isinversely proportional to the difference AT between
the firsttemperature T11 of the air at the air outlet 120 and
the second temperature T12 of the air in the flow guide
channel 400.

[0120] For ease of understanding, assuming that T1 is
less than T2 (T1<T2, T is a positive value).

(1) Ina case where the relative humidity Rhis greater
than the second relative humidity Rh2 and less than
the first relative humidity Rh1 (i.e. Rh2 < Rh < Rh1),
and AT is a positive value,

in a case where T1 is greater than orequal to T2 (i.e.,
AT>T2), the air pretreatment apparatus 300 is turned
off.

[0121] Inacasewhere AT is greater than orequalto T1
and less than or equal to T2 (i.e., T1<AT<T2), the pre-
cooling mode of the air pretreatment apparatus 300 is
turned on, and the cooling capacity is Q11.

[0122] Inacase where AT is greater than or equal to 0
and less than or equal to T1 (i.e., 0<AT<T1), the precool-
ing mode of the air pretreatment apparatus 300 is turned
on, and the cooling capacity is Q12.
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[0123] Where the refrigeration capacity Q12 is greater
than the refrigeration capacity Q11 (i.e., Q12> Q11).
[0124] In a case where AT is less than or equal to -T2
(i.e., AT<-T2), the air pretreatment apparatus 300 is
turned off.

[0125] Inacasewhere AT is greater than orequal to T2
and less than or equal to -T1 (i.e., -T2<AT<-T1), the
preheating mode of the air pretreatment apparatus 300
is turned on, and the heating capacity is Q21.

[0126] In a case where AT is greater than or equal to
-T1 and less than or equal to 0 (i.e., -T1<AT<0), the
preheating mode of the air pretreatment apparatus 300
is turned on, and the heating capacity is Q22.

[0127] Where the heating capacity Q22 is greater than
the heating capacity Q21 (i.e., Q22>Q21).

[0128] (2) In a case where the relative humidity Rh is
less than or equal to the second relative humidity Rh2
(i.e., Rh < Rh2), and AT is a positive value,

in a case where T is greater than or equal to T2 (i.e.,
T>T2), the air pretreatment apparatus 300 is turned off.
[0129] Inacasewhere AT is greaterthan orequalto T1
and less than or equal to T2 (i.e., T1<AT<T2), the pre-
cooling mode of the air pretreatment apparatus 300 is
turned on, and the cooling capacity is Q31.

[0130] Ina case where AT is greater than or equal to 0
and less than or equal to T1 (i.e., 0<AT<T1), the precool-
ing mode of the air pretreatment apparatus 300 is turned
on, and the cooling capacity is Q32.

[0131] Where the refrigeration capacity Q32 is greater
than the refrigeration capacity Q31, the refrigeration
capacity Q31 is greater than the refrigeration capacity
Q12, and the refrigeration capacity Q12 is greater than

the refrigeration capacity Q11 (i.e.,, Q32> Q31
>Q12>Q11).
[0132] In a case where AT is less than or equal to -T2

(i.e., AT<-T2), the air pretreatment apparatus 300 is
turned off.

[0133] In a case where AT is greater than or equal to
-T2 and less than or equal to -T1 (i.e., -T2<AT<-T1), the
preheating mode of the air pretreatment apparatus 300 is
turned on, and the heating capacity is Q41.

[0134] In a case where AT is greater than or equal to
-T1 and less than or equal to 0 (i.e., -T1<AT<0), the
preheating mode of the air pretreatment apparatus 300
is turned on, and the heating capacity is Q42.

[0135] Where the heating capacity Q42 is greater than
the heating capacity Q41, the heating capacity Q41 is
greater than the heating capacity Q22, and the heating
capacity Q22 is greater than the heating capacity Q21
(i.e., Q42>Q41>Q22>Q21).

[0136] The air pretreatment apparatus 300 may not
only prevent the excessive water condensation of the
refrigeration portion 220, but also improve the water
condensation capacity of the refrigeration portion 220
under dry conditions.

10

15

20

25

30

35

40

45

50

55

12

[Emitter electrode]

[0137] In some embodiments, referring to FIG. 23, in
addition to the emitter electrode 210, the conductive
portion 250 (e.g., a metal clamping portion) and a elec-
trode fixing base 270, the nano water ion generating
apparatus 200 further includes a wiring bolt 3.

[0138] Referring to FIGS. 24 and 25, the electrode
fixing base 270 includes a first connecting hole 41 and
a second connecting hole 42. The conductive portion 250
includes a clamping portion body, an electrode mounting
hole 21A, an elastic clamping arm 22A, and a fixed
mounting arm 24A. The electrode mounting hole 21A
runs through the clamping portion body along a thickness
direction, and the emitter electrode 210 is installed in the
electrode mounting hole 21A. The elastic clamping arm
22Ais disposed proximate to the electrode mounting hole
21A and is connected to the clamping portion body. The
emitter electrode 210 is located inside the elastic clamp-
ingarm 22A, and at least a portion of the emitter electrode
210 is in contact with the elastic clamping arm 22A. The
elastic clamping arm 22A is located in the first connecting
hole 41. The fixed mounting arm 24A is connected to the
clamping portion body and extends in a direction away
from the clamping portion body (or the electrode mount-
ing hole 21A). The fixed mounting arm 24A is connected
to the second connecting hole 42 through the wiring bolt
3.

[0139] The elastic clamping arm 22A extends substan-
tially in a direction parallel to a center line of the electrode
mounting hole 21A, and the fixed mounting arm 24A
extends in a radial direction of the electrode mounting
hole 21A.

[0140] In some embodiments, the conductive portion
250 further includes a mounting chamfer 23A located
between the clamping portion body and the elastic
clamping arm 22A. The installation chamfer 23A may
not only guide the assembly of the emitter electrode 210,
but also achieve the protection of the emitter electrode
210.

[0141] The emitter electrode 210 has the ability to
absorb and conduct water, and is a porous columnar
electrode mainly formed by solidifying conductive fiber
bundles through a curing agent and carbonizing under
high temperature conditions. In an environment with high
air humidity, the emitter electrode 210 may directly ab-
sorb moisture in the air.

[0142] Therefore, the nano water ion generating appa-
ratus 200 is capable of achieving the air purification,
disinfection and sterilization. Correspondingly, the air
conditioner 1000 with the nano water ion generating
apparatus 200 also has a good air purification effect.
[0143] In some embodiments, the conductive portion
250 includes two, three or more elastic clamping arms
22A. Inthis way, it is conducive to improving the reliability
of the conductive portion 250.

[0144] Referringto FIGS. 23 to 26, an outer diameter of
the emitter electrode 210 is D1. The elastic clamping arm
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22Aincludes a first segment 221 and a second segment
222 that are connected with each other. The second
segment 222 is further away from the clamping portion
body than the first segment 221, and a portion of the
second segment 222 is configured to contract in a direc-
tion proximate to a center line of the electrode fixing hole
21A. For example, the first segment 221 is a straight
segment, the second segment 222 is a curved segment.
The first segment 221 forms an inner diameter D2 around
the electrode fixing hole 21A, and the second segment
222 forms an inner diameter D3 (e.g., a minimum inner
diameter) around the electrode fixing hole 21A. D1, D2
and D3 satisfy a relationship that D2 is greater than D1,
and D1 is greater than D3 (i.e., D2>D1>D3). A bottom
end of the emitter electrode 210 is inserted into the
electrode fixing hole 21A from the first segment 221,
and the outer side wall of the emitter electrode 210 is
in contact with the portion of the second segment 222.
[0145] The bottom end of the emitter electrode 210 is
inserted into the conductive portion 250 from the elec-
trode mounting hole 21A, and is elastically fixed by
abutting the elastic clamping arm 22A. The installation
chamfer 23A may prevent the collision of the electrode
material and the fiber damage caused by the insertion of
the emitter electrode 210 into the conductive portion 250.
This manner of fixing the electrode allows the emitter
electrode 210 to be plug-and-play, and is convenient and
fast. In this way, it may implement rapid assembly and
replacement of the emitter electrode 210, and solve a
problem of poor conductive connection of water absorb-
ing electrode materials.

[0146] Insomeembodiments, the elastic clampingarm
22A of the conductive portion 250 extends into the first
connecting hole 41. The fixed installation arm 24A in-
cludes a fixing hole 25, and the wiring bolt 3 is inserted
into the fixing hole 25. In one aspect, the wiring bolt 3
plays a role in fixing the conductive portion 250. In an-
other aspect, the high voltage wire 31 (referring to FIG.
23) is also fixed to the electrode fixing base 270 through
the wiring bolt 3.

[0147] For example, referring to FIGS. 23 and 24, an
end of the emitter electrode 210 is coupled to the power
supply portion 230 through a high voltage line 31, thus
facilitating the electrical connection between the power
supply portion 230 and the emitter electrode 210.
[0148] In some embodiments, referring to FIG. 24, the
electrode fixing base 270 further includes a first boss
portion 43, the first boss portion 43 is located at the
bottom of the first connecting hole 41, and the bottom
end of the emitter electrode 210 is in contact with the first
boss portion 43. The first boss portion 43 is configured to
control a height of a water absorbing portion of the emitter
electrode 210 and play a role in positioning the emitter
electrode 210.

[0149] Referring to FIG. 24, a distance between the
first boss portion 43 and the fixed mounting arm 24A is
H1, and a height of the emitter electrode 210 is H2. H1
and H2 satisfy a relationship that H1 is less than H2 (i.e.,
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H1<H2). In this way, the top of the emitter electrode 210 s
higher than the upper surface of the electrode fixing base
270, the emitter electrode 210 exposed in the air may
directly absorb moisture in the air.

[0150] The generation process of the nano water ions
in the nano water ion generating apparatus 200 includes
that the wiring bolt 3 is connected to the power supply
portion 230, the electrode fixing base 270 is made of
insulating material (e.g., polypropylene), and the nega-
tive high voltage electricity output by the power supply
portion 230 is directly transmitted to the conductive por-
tion 250 through the wiring bolt 3, and then transmitted to
the emitter electrode 210 through the elastic clamping
arm 22A of the conductive portion 250. After the negative
high voltage is applied to the emitter electrode 210, there
are countless micropores on the surface of the water
absorbing material, and countless nano waterion release
points are formed due to the action of the high voltage
electric field. The negative high voltage provided by the
power supply portion 230 generates corona discharge,
thereby ionizing the water to generate the negatively
charged nano water ions and sprayed the nano water
ions into the air.

[0151] Thenanowaterion generatingapparatus 200in
some embodiments of the present disclosure directly
uses the ground or surrounding grounded objects as
the counter electrode of the emitter electrode 210. There
is no need to provide an additional counter electrode.
Therefore, the generated negatively charged nano water
ions will not be absorbed by the counter electrode.
[0152] Insome embodiments, the nano water ion gen-
erating apparatus 200 does not include the cooling por-
tion 220. In some other embodiments, the nano water ion
generating apparatus 200 includes the cooling portion
220. For example, when it is necessary to provide con-
densed water for the emitter electrode 210, the nano
water ion generating apparatus 200 including the cooling
portion 220 may be selected. When it is not necessary to
provide condensed water for the emitter electrode 210,
the nano water ion generating apparatus 200 which does
not include the cooling portion 220 may be selected.
Hereinafter, the nano water ion generating apparatus
200 including the cooling portion 220 will be introduced.
[0153] The electrode fixing base 270 furtherincludes a
second boss portion 44 and an accommodating cavity
43A communicated to the first connecting hole 41. In a
case where the nano water ion generating apparatus 200
includes the cooling portion 220, the cooling portion 220
is located in the accommodating cavity 43A at the bottom
of the electrode fixing base 270, and a portion of the
cooling portion 220 abuts against the second boss por-
tion 44. There is a gap (e.g., the water storage gap)
between the emitter electrode 210 and the cooling por-
tion 220.

[0154] Referring to FIG. 24, the cooling portion 220
includes a ceramic insulating sheet 51, a PN junction 52,
a metal conductor sheet 53, and a heat sink 54. The
ceramic insulating sheet 51 is connected to a cold end of
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the PN junction 52, therefore, the condensed water will be
generated in the water storage gap between the emitter
electrode 210 and the cooling portion 220.

[0155] In some embodiments, the ceramic insulating
sheet51islocated on asurface (e.g., an upper surface) of
the PN junction 52 proximate to the firstboss portion 43 to
insulate the emitter electrode 210 from the PN junction
52, so as to avoid the negative high voltage transmitted to
the emitter electrode 210 from affecting semiconductor
cooling. A surface (e.g., a lower surface) of the PN junc-
tion 52 away from the first boss portion 43 is connected to
the metal conductor sheet 53, and the metal conductor
sheet 53 is connected to a power source to form an
electrical circuit with the PN junction 52. The heat sink
54 is located at a side (e.g., the bottom) of the metal
conductor sheet 53 away from the PN junction 52. The
metal conductor sheet 53 may abut against the second
boss portion 44.

[0156] Here, when current flows through the thermo-
couple formed by connecting the N-type semiconductor
material and the P-type semiconductor material in the
cooling portion 220, heat transfer will occur between the
two ends of the PN junction 52, and the heat will be
transferred from an end to another end of the PN junction
52, thereby generating a temperature difference toforma
cold end and a hot end. In a case where the air is in
contact with the cold end, the condensed water will be
generated.

[0157] The nanowaterion generating apparatus 200in
some embodiments of the present disclosure controls a
distance between the emitter electrode 210 and the
ceramic insulating sheet 51 by controlling a distance
between the first boss portion 43 and the second boss
portion 44 (e.g., a distance in a height direction of the
emitter electrode 210), and there is awater storage gapin
arangefrom0.2mmto 0.8 mm(e.g.,0.2mm, 0.4 mm, 0.6
mm or 0.8 mm) between the emitter electrode 210 and
the ceramic insulating sheet 51. The ceramic insulating
sheet 51 is located at a cooling surface on the upper
surface of the PN junction 52. In a case where the con-
densed water 6 is generated on the cooling portion 220,
the condensed water 6 is in contact with the emitter
electrode 210 and is absorbed by the emitter electrode
210, thereby continuously providing moisture to the emit-
ter electrode 210.

[0158] Inthe nano waterion generating apparatus 200
in some embodiments of the present disclosure, the
emitter electrode 210 may not only absorb moisture
directly from the air, but also utilize the condensed water
provided by the cooling portion 220, thereby fully ensur-
ing the water supply of the emitter electrode 210, so that
the nano water ion generating apparatus 200 may stably
generate the nano water ions with negative oxygen ions.
[0159] The electrode fixing base 270 includes a fourth
vent communicated with the accommodating cavity 43A.
The fourth vent may circulate the air between the cooling
portion 220 and the electrode fixing base 270, so that the
cooling portion 220 condenses water in the air.
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[0160] In some embodiments of the nano water ion
generating apparatus 200 of the present disclosure, inan
environment with high air humidity, the emitter electrode
210 directly absorbs moisture in the air to supply water to
the emitter electrode 210. The emitter electrode 210 uses
the surrounding ground or grounded objects as the coun-
ter electrode and directly ionizes water by using the
negative high voltage, so as to generated the nano water
ions containing the negative oxygen ions, thereby im-
proving the air purification capability.

[0161] The foregoing descriptions are merely specific
implementations of the present disclosure, but the pro-
tection scope of the present disclosure is not limited
thereto. Changes or replacements that any person skilled
in the art could conceive of within the technical scope of
the present disclosure shall be included in the protection
scope ofthe presentdisclosure. Therefore, the protection
scope of the present disclosure shall be subject to the
protection scope of the claims.

[0162] A person skilled in the art will understand that
the scope of disclosure in the present disclosure is not
limited to specific embodiments discussed above, and
may modify and substitute some elements of the embo-
diments without departing from the spirits of this applica-
tion. The scope of this application is limited by the ap-
pended claims.

Claims
1. An air conditioner, comprising:

an outdoor unit; and
anindoor unit, the indoor unitbeing connected to
the outdoor unit, and the indoor unit including:

a first housing, wherein the first housing
includes a first accommodating space, a
return air inlet and an air outlet, and the
return air inlet and the air outlet each are
communicated with the first accommodat-
ing space, so as to form an air duct;

an indoor heat exchanger, the indoor heat
exchanger being disposed in the air duct;
a piping box, the piping box being provided
in the first accommodating space, and the
inner cavity of the piping box being inde-
pendent of the air duct; and

a nano water ion generating apparatus,
wherein the nano water ion generating ap-
paratus is disposed at the air outlet and is
configured to generate nano water ions with
negative charges and hydroxyl radicals
generated by ionized water, the nano water
ion generating apparatus includes an emit-
ter electrode and a refrigeration portion, the
refrigeration portion being configured to
generate condensed water for ionization
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of the emitter electrode; wherein

the air duct includes a first air duct and a
second air duct that are communicated to
each other, the first air duct is further away
from the air outlet than the second air duct,
and a part of the air in the first air duct flows
to the refrigeration portion through the pip-
ing box without exchanging heat with the
indoor heat exchanger, so as to avoid a
change in temperature and humidity of air
at the air outlet from affecting a water con-
densation ability of the nano water ion gen-
erating apparatus.

2. The air conditioner according to claim 1, wherein

the piping box is disposed on a side of the first
housing, the piping box includes an air inlet, the
air inlet is disposed on a side of the piping box
away from the air outlet, and disposed toward
the airduct, so thatthe part of the airin the first air
duct flows into the inner cavity of the piping box
through the air inlet;

the indoor unit further includes a connecting
plate, the connecting plate is disposed on a side
of the indoor heat exchanger proximate to the air
outlet, the first housing includes an inner bottom
wall and a front side wall, and the front side wall
is a side wall of the firsthousing provided with the
air outlet, and the connecting plate is connected
tothe inner bottom wall and the front side wall, so
as to separate the piping box from the second air
duct, and the nano water ion generating appa-
ratus is disposed on the connecting plate.

3. The air conditioner according to claim 2, wherein

the indoor unit includes a first partition plate and
a blower, the first partition plate is configured to
divide the first accommodating space into a first
subspace and a second subspace, the indoor
heat exchanger and the piping box s disposedin
the first subspace, and the air outlet is commu-
nicated to the first subspace;

the blower is disposed in the second subspace,
and the return air inlet is communicated to the
second subspace.

The air conditioner according to claim 2, wherein
theindoor heatexchangerisinclined and disposedin
the air duct, a top of the indoor heat exchanger is
inclined along a direction close to the air outlet, and
the connecting plate is disposed in a space provided
among the indoor heat exchanger, the inner bottom
wall, and the front side wall.

The air conditioner according to claim 2, wherein
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the nano water ion generating apparatus further
includes a second housing, the emitter elec-
trode and the refrigeration portion each are dis-
posed in the second housing, the second hous-
ing includes a nano water ion release port, the
nano water ion release port being capable of
exposing an emitter tip of the emitter electrode;
the second housing is fixedly disposed on the
connecting plate, and the nano waterionrelease
port faces toward the air outlet; wherein

the part of the air in the first air duct flows into the
second housing through the piping box, and
then flows out through the nano water ion re-
lease port.

The air conditioner according to claim 5, wherein
the second housing includes a second vent, the
connecting plate includes a third vent, the second
housing is disposed on a side of the connecting plate
away from the piping box, the second vent is oppo-
site to and communicated with the third vent, so that
the airin the piping box flows into the second housing
through the second vent and the third vent.

The air conditioner according to claim 5, wherein

the connecting plate includes a mounting por-
tion, and the second housing is disposed at the
mounting portion, so that the second housing is
connected to the connecting plate through the
mounting portion; a first portion of the second
housing is located inside the piping box, and a
second portion of the second housing is located
outside the piping box and proximate to the air
outlet;

the second housing includes a second vent
disposed on a side wall of the first portion, and
the nano water ion release port is disposed on a
side wall of the second portion of the second
housing.

8. The air conditioner according to claim 5, wherein

the nano water ion generating apparatus further
includes a second partition plate disposed in the
second accommodating space of the second
housing, and configured to divide the second
accommodating space into a third subspace
and a fourth subspace, and the second partition
plate includes an opening for gas circulation;
wherein

the emitter electrode and the refrigeration por-
tion are disposed in the third subspace;

the nano water ion generating apparatus further
includes a power supply portion disposed in the
fourth subspace, wherein the power supply por-
tion is coupled to the emitter electrode, and is
configured to provide negative high voltage to
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the emitter electrode, so as to excite the moist-
ure on the emitter electrode by high-voltage
ionization to produce negatively charged nano
water ions.

The air conditioner according to claim 5, wherein
the second housing includes a bottom shell and a
cover, the bottom shell includes a wiring opening
disposed proximate to the cover, the cover includes
the nano water ion release port, a size of the nano
water ion release port increases in a direction prox-
imate to the tip of the emitter electrode.

The air conditioner according to any one of claims 1
to 9, wherein

the nano water ion generating apparatus further
includes a water storage gap located between an
end of the emitter electrode and the refrigeration
portion, the emitter electrode has hydrophilicity,
the condensed water generated by the refrigeration
portion is stored in the water storage gap, and the
emitter electrode directs the condensed water in the
water storage gap to the emitter tip of the emitter
electrode.

The air conditioner according to any one of claims 1
to 10, further comprising:

an air pretreatment apparatus, wherein the air pre-
treatment apparatus is disposed in an air flow path
that the air in the air duct flows to the nano water ion
generating apparatus, and the air pretreatment ap-
paratus is configured to preheat or precool the air
flowing through the refrigeration portion, so as to
increase a temperature difference of surrounding
air of the refrigeration portion.

The air conditioner according to claim 11, wherein

the nano water ion generating apparatus further
includes a second housing, the second housing
includes a second vent, the air conditioner in-
cludes a flow guide channel, and an inlet of the
flow guide channel is located at an upstream of
the indoor heat exchanger, an outlet of the flow
guide channel is communicated to the second
vent; wherein

the air pretreatment apparatus is disposed on
the air flow path between the inlet of the flow
guide channel and the refrigeration portion.

The air conditioner according to claim 12, wherein
the flow guide channel is defined in the piping box,
the air conditioner further comprises:

a humidity sensor configured to detect a relative
humidity of the air at the air outlet; and

a controller coupled to the humidity sensor and
the air pretreatment apparatus, and the control-
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18.

30

ler being configured to precool or preheat the air
passing through the air pretreatment apparatus,
based on the relative humidity feedback from the
humidity sensor, so as to provide cooling capa-
city or heating capacity.

The air conditioner according to claim 12 or 13,
further comprising:
a controller, the controller is configured to:

obtain a relative humidity of the air at the air
outlet;

in a case where the relative humidity is greater
than or equal to a preset relative humidity, the air
pretreatment apparatus is turned off;

in a case where the relative humidity is less than
the preset relative humidity, if the indoor unit of
the air conditioner is in a cooling mode, the air
pretreatment apparatus is controlled to be
turned on and preheated, so as to provide heat-
ing capacity; if the indoor unit of the air condi-
tioner is in a heating mode, the air pretreatment
apparatus is controlled to be turned on and
precooled, so as to provide cooling capacity.

The air conditioner according to claim 14, wherein
the heating capacity or the cooling capacity of the air
pretreatment apparatus is inversely proportional to
the relative humidity.

The air conditioner according to claim 14, wherein a
difference between afirsttemperature of the airin the
air outlet and a second temperature of the air in the
flow guide channel is AT;

the heating capacity or the cooling capacity of the air
pretreatment apparatus is inversely proportional to
AT.

The air conditioner according to claim 14, wherein
the controller is further configured to:

in a case where a difference AT between a first
temperature of the air at the air outlet and a
second temperature of the air in the flow guide
channel is less than a first preset threshold, the
air pretreatment apparatus is turned on;

in a case where the difference AT between the
firsttemperature of the air atthe air outletand the
second temperature of the air in the flow guide
channel is greater than a second preset thresh-
old, the air pretreatment apparatus is turned off.

The air conditioner according to claim 16 or 17,
wherein the controller is further configured to:

in a case where the difference AT between the
firsttemperature of the air atthe airoutletand the
second temperature of the air in the flow guide
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channel is greater than 0, the air pretreatment
apparatus is controlled to precool the air flowing
through the refrigeration portion;
in a case where the difference AT between the
firsttemperature ofthe airatthe airoutletandthe 5
second temperature of the air in the flow guide
channel is less than 0, the air pretreatment
apparatus is controlled to preheat the air flowing
through the refrigeration portion.

10

19. The air conditioner according to claim 18, wherein
the air pretreatment apparatus further includes:

a first heat exchange plate located in the air flow
channel between the piping box and the refrig- 15
eration portion;
a second heat exchange plate located outside
the air flow channel between the piping box and
the refrigeration portion; and
a refrigeration plate, wherein a side of the re- 20
frigeration plate is provided with the first heat
exchange plate, and another side of the refrig-
eration plate is provided with the second heat
exchange plate.

25

20. The air conditioner according to claim 19, wherein

the air pretreatment apparatus includes a first
ventilating gap and a plurality of first heat ex-
change plates arranged atintervals, and the first 30
ventilating gap is provided between two adja-
cent first heat exchange plates;

the air pretreatment apparatus includes a sec-

ond ventilating gap and a plurality of second
heat exchange plates arranged at intervals, 35
and the second ventilating gap is provided be-
tween two adjacent second heat exchange
plates.
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