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(57) Abstract: Provided is an oxy-
gen generating apparatus. The oxy-
gen generating apparatus includes a
hydrogen peroxide generator config-
ured to generate hydrogen peroxide;
an oxygen generator configured to
generate oxygen using the hydrogen
peroxide generated in the hydrogen
peroxide generator; a first pipe con-
figured to transter the hydrogen per-
oxide generated in the hydrogen per-
oxide generator into the oxygen gen-
erator; and a second pipe configured
to transter water generated in the
oxygen generator into the hydrogen
peroxide generator.
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Description

Title of Invention: OXYGEN GENERATING APPARATUS AND

[1]

[2]

[3]

[4]

[5]

[6]

[7]

AIR CONDITIONER
Technical Field

The present disclosure relates to an oxygen generating apparatus and an air con-
ditioner.
Background Art

In general, an oxygen generating apparatus represents an apparatus for generating
oxygen to supply the generated oxygen to a place at which oxygen is needed. In
oxygen generating apparatus according to a related art, air is sucked into a compressor
to compress the sucked air and pass through zeolite, thereby generating oxygen. Alter-
natively, air compressed by a compressor passes through a membrane to generate

oxygen, or water is electrolyzed to split water molecules into hydrogen and oxygen.
Disclosure of Invention

Technical Problem

Embodiments provide an oxygen generating apparatus, which is not limited to its in-
stallation, quickly generates oxygen, and has a compact structure, and an air con-
ditioner including the same.

Embodiments also provide an oxygen generating apparatus having low power con-

sumption and an air conditioner including the same.

Solution to Problem

In one embodiment, an oxygen generating apparatus includes: a hydrogen peroxide
generator configured to generate hydrogen peroxide; an oxygen generator configured
to generate oxygen using the hydrogen peroxide generated in the hydrogen peroxide
generator; a first pipe configured to transfer the hydrogen peroxide generated in the
hydrogen peroxide generator into the oxygen generator; and a second pipe configured
to transfer water generated in the oxygen generator into the hydrogen peroxide
generator.

In another embodiment, an oxygen generating apparatus includes: an oxygen
generator configured to receive hydrogen peroxide to decompose the hydrogen
peroxide into water and oxygen, thereby discharging the oxygen; a hydrogen peroxide
generator configured to generate hydrogen peroxide using air supplied from the outside
and the water recovered in the oxygen generator; and a pump configured to pump the
hydrogen peroxide or the water between the oxygen generator and the hydrogen
peroxide generator.

In further another embodiment, an air conditioner includes: an indoor unit for air-
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conditioning indoor air; an oxygen generator disposed in the indoor unit, the oxygen
generator for receiving hydrogen peroxide to decompose the hydrogen peroxide into
water and oxygen, thereby discharging the oxygen; an outdoor unit connected to the
indoor unit through a refrigerant pipe; a hydrogen peroxide generator disposed in the
outdoor unit, the hydrogen peroxide generator generating hydrogen peroxide using air
supplied from the outside and the water recovered in the oxygen generator; a first pipe
in which the hydrogen peroxide flows, the first pipe connecting the oxygen generator
to the hydrogen peroxide generator; and a second pipe in which the water discharged
from the oxygen generator flows, the second pipe connecting the oxygen generator to

the hydrogen peroxide generator.
The details of one or more embodiments are set forth in the accompanying drawings

and the description below. Other features will be apparent from the description and

drawings, and from the claims.

Advantageous Effects of Invention

According to the embodiments, since the oxygen generator generates oxygen using
the hydrogen peroxide generated in the hydrogen peroxide generator, the hydrogen
peroxide generator and the oxygen generator may be reduced in size. Thus, the oxygen
generating apparatus may be reduced in its entire size.

Also, since the oxygen generator is independently disposed from the hydrogen
peroxide generator, the oxygen generator may not be limited to its installation position.

Also, since air is supplied into the hydrogen peroxide generator and water discharged
from the oxygen generator is recovered into the hydrogen peroxide generator, the
limitation in which water should be continuously filled may be solved.

Also, since the compressor for compressing air is not required, the power con-
sumption may be reduced.

Also, since hydrogen peroxide is decomposed in the oxygen generator to generate
oxygen, the oxygen generating apparatus may be compact in size.

Also, since the reaction enhancement device is disposed inside the oxygen generator,
the oxygen generating apparatus may be compact in size.

Also, when the catalyst is used as the reaction enhancement device, since the catalyst
is coated on the meshes, the catalyst may be used forever.

Also, since the water discharge port is disposed at a position higher than that of the
hydrogen peroxide inlet port, a reaction time of the hydrogen peroxide may be suf-

ficiently secured.
Brief Description of Drawings

Fig. 1 is a schematic view of an oxygen generating apparatus according to a first em-

bodiment.
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Fig. 2 is a sectional view of the oxygen generating apparatus according to the first

embodiment.
Fig. 3 is a view illustrating an example of a reaction enhancement device constituting

the oxygen generating apparatus of Fig. 2.

Fig. 4 is a view illustrating the inside of the oxygen generating apparatus according
to a second embodiment.

Fig. 5 is a view illustrating the inside of an oxygen generating apparatus according to

a third embodiment.

Mode for the Invention

Reference will now be made in detail to the embodiments of the present disclosure,
examples of which are illustrated in the accompanying drawings.

Fig. 1 is a schematic view of an oxygen generating apparatus according to a first em-
bodiment.

Referring to Fig. 1, an oxygen generating apparatus 1 includes a hydrogen peroxide
generator 10 for generating hydrogen peroxide (H,O,), a pump 20 for pumping the
hydrogen peroxide generated in the hydrogen peroxide generator 10, and an oxygen
generator 30 for reducing the hydrogen peroxide pumped by the pump 20 to generate
oxygen (O,).

In the current embodiment, the hydrogen peroxide generated and discharged from the
hydrogen peroxide generator 10 may be a substantially hydrogen peroxide-containing
solution. Thus, in the current embodiment, it may be understood that the hydrogen
peroxide is equal to a hydrogen peroxide solution.

The hydrogen peroxide generator 10 and the oxygen generator 30 are connected to
each other through a first pipe 41 and a second pipe 42.

The hydrogen peroxide discharged from the hydrogen peroxide generator 10 flows
into the first pipe 41 and is introduced into the oxygen generator 30. The pump 20 is
disposed on the first pipe 41.

A reaction enhancement device (that will be described later) for enhancing the
reduction of the introduced hydrogen peroxide is disposed inside the oxygen generator
30. Thus, the hydrogen peroxide introduced into the oxygen generator 30 is reduced by
the reaction enhancement device to generate water and oxygen in the oxygen generator
30.

The generated water is introduced into the hydrogen peroxide generator 10 through
the second pipe 42. That is, the water split into water and oxygen in the oxygen
generator 30 is recovered into the hydrogen peroxide generator 10. On the other hand,
the generated oxygen is discharged from the oxygen generator 30 to the outside.

Although the pump 20 is disposed on the first pipe 41 in the current embodiment, the



WO 2011/122803 PCT/KR2011/002090

[30]

[31]

[32]

[33]

[34]

[35]
[36]

[37]

[38]

[39]

pump 20 may be disposed on the second pipe 42. Alternatively, the pump 20 may be
disposed on each of the first and second pipes 41 and 42. Also, the pump 20 may be
disposed on the hydrogen peroxide generator 10 or the oxygen generator 30.

The hydrogen peroxide generator 10 includes an anode 101, a cathode 102, and a
membrane 103 disposed between the anode 101 and the cathode 102. Although not
shown, a power supply part is connected to the anode 101 and the cathode 102.

The hydrogen peroxide generator 10 is connected to an air supply tube 43 for
supplying air and an air discharge tube 44 for discharging air. An air pump 50 for
supplying air into the hydrogen peroxide generator 10 in a micro-bubble shape is
disposed on the air supply tube 43.

A water supply part 45 for filling water is disposed on the hydrogen peroxide
generator 10. Although not shown, a tap or valve may be disposed on the water supply
part 45. In the current embodiment, the hydrogen peroxide generates hydrogen
peroxide using the water recovered into the oxygen generator 30. However, at first,
water should be supplied into the hydrogen peroxide generator 10 from the outside.

Thus, after the initial water is supplied into the hydrogen peroxide generator 10
through the water supply part 45, it is unnecessary to additionally supply water into the
hydrogen peroxide generator 10. However, in case where water supply is required
according to circumstances, water may be resupplied through the water supply part 45.

A reaction formula for generating hydrogen peroxide in the hydrogen peroxide
generator 10 is as follow:

2H,0 + O, — 2H,0,

The air supplied through the air supply part 43 contains oxygen. Thus, the oxygen
contained in the air supplied into the hydrogen peroxide generator 10 is reacted with
the water to generate hydrogen peroxide. Since nitrogen and other components are
contained in the air, the nitrogen and other components except oxygen are discharged
through the air discharge tube 44.

In the current embodiment, the hydrogen peroxide generator 10 generates the
hydrogen peroxide through an electrochemical method.

When air is not supplied into the hydrogen peroxide generator 10, hydrogen bubbles
are generated in the hydrogen peroxide generator 10. In this case, continuous water
supply is required. However, according to the current embodiment, since air is con-
tinuously supplied into the hydrogen peroxide generator 10, hydrogen is reacted with
oxygen contained in the air to generate water, it is unnecessary to continuously supply
water.

Patents related to the hydrogen peroxide generator 10 include U.S Patent Numbers.
6,685,818, 6,712,949, and 6,767,447. A different point between these patents and the

current embodiment is that, in the current embodiment, the water discharged from the
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oxygen generator 30 is recovered into the hydrogen peroxide generator 10 and reused
for generating hydrogen peroxide.

Fig. 2 is a sectional view of the oxygen generating apparatus according to the first
embodiment. Fig. 3 is a view illustrating an example of a reaction enhancement device
constituting the oxygen generating apparatus of Fig. 2.

Referring to Figs. 1 to 3, the oxygen generator 30 according to the current em-
bodiment reduces the introduced hydrogen peroxide to generate oxygen. Water
generated during the reduction of the hydrogen peroxide is recovered into the hydrogen
peroxide generator 10.

The oxygen generator 30 includes a case 310 for defining a space for receiving
hydrogen peroxide and a reaction enhancement device 330 received in the case 310. In
the current embodiment, the reaction enhancement device 330 represents a device for
enhancing the reduction of the hydrogen peroxide.

A catalyst may be used as the reaction enhancement device 330. The reaction en-
hancement device 300 includes a plurality of meshes 331 on which the catalyst is
coated. As shown in Fig. 3, the plurality of meshes 331 is vertically stacked with each
other. In the current embodiment, a reason in which the plurality of meshes 331 is used
as the reaction enhancement device 330 is for increasing a contact area with hydrogen
peroxide. That is, the hydrogen peroxide passes through holes defined in the plurality
of meshes 331 to reduce a reaction time.

In the current embodiment, manganese peroxide, e.g., manganese dioxide or
potassium iodide may be used as the catalyst.

The current embodiment has an advantage in that the plurality of meshes 31 is used
forever because the plurality of meshes 331 on which the catalyst is coated is disposed
inside the oxygen generator 30. That is, for example, when the manganese dioxide is
used the catalyst, the manganese dioxide exists in a powder form. Thus, when the
manganese dioxide powder exists in the oxygen generator 30, the manganese dioxide
powder may be discharged together with water from the oxygen generator 30. In this
case, the manganese dioxide may be continuously filled.

However, according to the current embodiment, since the catalyst is coated on each
of the meshes 331 through a binder, the above-described limitation may be solved by
maintaining the state in which the catalyst is coated on the meshes 331.

A reaction formula of hydrogen peroxide within the oxygen generator 30 is as
follow:

2H,0, — 2H,0 + O,

The hydrogen peroxide may be reduced even though the reaction enhancement
device 330 is not provided. However, in this case, the reaction time is longer. Thus, in

the current embodiment, the hydrogen peroxide is reduced by the separate reaction en-
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hancement device 300 in the oxygen generator 30. In case where the reaction en-
hancement device 330 is not provided inside the oxygen generator 30, it will be easily
guessed that most of the hydrogen peroxide is discharged through the second pipe 42.

The case 310 has a hydrogen peroxide inlet port 312 connected to the first pipe 41
and a water discharge port 314 connected to the second pipe 42. Here, to increase the
contact time between the hydrogen peroxide and the reaction enhancement device 330,
the hydrogen peroxide inlet port 312 is disposed at a position lowered than that of the
water discharge port 314.

Particularly, the hydrogen peroxide inlet port 312 may be disposed at the lowest
portion of the case 310, and the water discharge port 314 may be disposed above the
reaction enhancement device 330. Also, the first pipe 41 and the second pipe 42 may
be connected to side surfaces of the case 310, respectively.

Thus, since the hydrogen peroxide introduced into the case 310 ascends while
contacting the mashes 331, a sufficient reaction time for the reduction of the hydrogen
peroxide may be secured within the oxygen generator 30. Here, a portion of the
reaction enhancement device 330 or the entire reaction enhancement device 330 is
disposed between the hydrogen peroxide inlet port 312 and the water discharge port
314.

An oxygen discharge part 320 is disposed at an upper portion (e.g., a top surface of
the case 310) of the case 310 so that the oxygen generated in the oxygen generator 30
is easily discharged to the outside. The oxygen discharge part 320 has a plurality of
oxygen discharge holes 322.

Here, the oxygen discharge part 320 is disposed at a position higher than that of the
water discharge part 314 to prevent water from being discharged through the oxygen
discharge part 320.

An application example of the above-described oxygen generating apparatus will be
described below.

The oxygen generating apparatus according to the current embodiment may be man-
ufactured in a single module. That is, the hydrogen peroxide generator, the pump, and
the oxygen generator may be built in a single housing.

In the current embodiment, since the oxygen generator generates oxygen using
hydrogen peroxide generated in the hydrogen peroxide generator, the hydrogen
peroxide generator and the oxygen generator may be reduced in size. Thus, the oxygen
generating apparatus may be reduced in its entire size.

In addition, since the reaction enhancement device is disposed inside the oxygen
generator, the oxygen generating apparatus may be compact in size.

Thus, the modularized oxygen generating apparatus according to the current em-

bodiment may be installed in an indoor space or may be separately installed in an
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indoor unit of a home appliance, e.g., an air conditioner.

According to the current embodiment, since the oxygen generator generates oxygen
by reducing the introduced hydrogen peroxide, the oxygen generator may be inde-
pendently disposed from the hydrogen peroxide generator. Thus, the oxygen generator
may not be limited to its installation position. For example, when the current em-
bodiment is applied to the air conditioner, the oxygen generator may be disposed in an
indoor unit for air-conditioning indoor air, and the hydrogen peroxide generator may
be disposed in an outdoor unit. Of cause, the indoor unit may be connected to the
outdoor unit through a refrigerant pipe.

According to the current embodiment, since air is continuously supplied into the
hydrogen peroxide generator, and simultaneously, water discharged from the oxygen
generator is recovered into the hydrogen peroxide generator, the limitation in which
water should be continuously filled may be solved.

Also, since a compressor for compressing air is not required, power consumption
may be reduced.

Fig. 4 is a view illustrating the inside of the oxygen generating apparatus according
to a second embodiment.

This embodiment is equal to the first embodiment except that a reaction enhancement
device disposed within an oxygen generator. Thus, only the characteristic portions of
the current embodiment will be described mainly in the following explanation.

Referring to Fig. 5, an oxygen generator 30 according to the current embodiment
includes a heat 340 as a reaction enhancement device for enhancing reduction of in-
troduced hydrogen peroxide. In detail, the heater 340 may be disposed adjacent to a
hydrogen peroxide inlet port 312. That is, the heater 340 may be disposed at an inner
lower portion of the oxygen generator 30.

This is done for increasing a time at which the hydrogen peroxide receives heat of the
heater 340 because the hydrogen peroxide introduced into the oxygen generator 30
ascends. That is, hydrogen peroxide and/or water may receive heat until the hydrogen
peroxide and/or water reach(es) a water discharge port 314.

According to the current embodiment, since the hydrogen peroxide receives the heat
of the heater 340, a reaction rate (decomposition rate) may be increased.

Although one heater is provided in the current embodiment, a plurality of heaters
may be provided in the oxygen generator 30. In this case, the plurality of heaters may
be disposed vertically spaced from each other. Alternatively, the plurality of heaters
may be horizontally arranged in two lines or more.

Fig. 5 is a view illustrating the inside of an oxygen generating apparatus according to
a third embodiment.

This embodiment is equal to the first embodiment except that a reaction enhancement
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device disposed within an oxygen generator. Thus, only the characteristic portions of
the current embodiment will be described mainly in the following explanation.

Referring to Fig. 5, an oxygen generator 30 according to the current embodiment
may include a light emitting part 350 as a reaction enhancement device for enhancing
reduction of introduced hydrogen peroxide. In detail, for example, an ultraviolet lamp
may be used as the light emitting part 350. The light emitting part 350 may be disposed
adjacent to a water discharge part 314. The light emitting part 350 may be disposed
between the water discharge part 314 and a hydrogen peroxide inlet port 312.

A reason in which the light emitting part 350 is disposed adjacent to the water
discharge part 314 is for irradiating light onto is hydrogen peroxide and/or water until
the hydrogen peroxide and/or water reach(es) the water discharge port 314.

According to the current embodiment, a reaction rate (decomposition rate) may be
increased by the light of the light emitting part 350.

Although one light emitting part is provided in the oxygen generator 30 in the current
embodiment, a plurality of light emitting parts may be provided in the oxygen
generator 30. In this case, the plurality of light emitting parts may be disposed
vertically spaced from each other. Alternatively, the plurality of light emitting parts
may be horizontally arranged in two lines or more.

Although embodiments have been described with reference to a number of il-
lustrative embodiments thereof, it should be understood that numerous other modi-
fications and embodiments can be devised by those skilled in the art that will fall
within the spirit and scope of the principles of this disclosure. More particularly,
various variations and modifications are possible in the component parts and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to variations and modifications in
the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.
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Claims

An oxygen generating apparatus comprising:

a hydrogen peroxide generator configured to generate hydrogen
peroxide;

an oxygen generator configured to generate oxygen using the hydrogen
peroxide generated in the hydrogen peroxide generator;

a first pipe configured to transfer the hydrogen peroxide generated in
the hydrogen peroxide generator into the oxygen generator; and

a second pipe configured to transfer water generated in the oxygen
generator into the hydrogen peroxide generator.

The oxygen generating apparatus according to claim 1, wherein the
oXygen generator comprises:

a case comprising an inlet port through which the hydrogen peroxide
generated in the hydrogen peroxide generator is introduced, a water
discharge port through which the water is discharged, and an oxygen
discharge part through which the oxygen is discharged; and

a reaction enhancement device configured to enhance an reaction of the
hydrogen peroxide introduced through the inlet port.

The oxygen generating apparatus according to claim 2, wherein the
hydrogen peroxide is decomposed in the oxygen generator by the
reaction enhancement device to generate oxygen and water, the
generated water is discharged through the water discharge port to flow
into the hydrogen peroxide generator, and the generated oxygen is
discharged to the outside through the oxygen discharge part.

The oxygen generating apparatus according to claim 2, wherein the
inlet port is disposed at a position lower than that of the water discharge
port, and the oxygen discharge part is disposed at a position higher than
that of the water discharge port.

The oxygen generating apparatus according to claim 2, wherein a
portion of the reaction enhancement device or the entire reaction en-
hancement device is disposed between the inlet port and the water
discharge port.

The oxygen generating apparatus according to claim 2, wherein the
reaction enhancement device comprises a plurality of stacked meshes,
and a catalyst is coated on each of the meshes.

The oxygen generating apparatus according to claim 2, wherein the

reaction enhancement device comprises a heater configured to apply
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heat into the hydrogen peroxide introduced into the case.

The oxygen generating apparatus according to claim 2, wherein the
reaction enhancement device comprises a light emitting part configured
to irradiate light onto the hydrogen peroxide introduced into the case.
The oxygen generating apparatus according to claim 1, wherein at least
one of the first pipe and the second pipe comprises a pump.

The oxygen generating apparatus according to claim 1, further
comprising: an air supply tube configured to supply air containing
oxygen into the hydrogen peroxide generator; and an air discharge tube
configured to discharge air in which the oxygen is removed in the
hydrogen peroxide generator.

The oxygen generating apparatus according to claim 10, further
comprising an air pump configured to supply the air of the air supply
tube into the hydrogen peroxide generator in a bubble shape.

The oxygen generating apparatus according to claim 10, wherein the
hydrogen peroxide generator comprises an anode, a cathode, and a
membrane disposed between the anode and the cathode.

An oxygen generating apparatus comprising:

an oxygen generator configured to receive hydrogen peroxide to
decompose the hydrogen peroxide into water and oxygen, thereby dis-
charging the oxygen;

a hydrogen peroxide generator configured to generate hydrogen
peroxide using air supplied from the outside and the water recovered in
the oxygen generator; and

a pump configured to pump the hydrogen peroxide or the water
between the oxygen generator and the hydrogen peroxide generator.
The oxygen generating apparatus according to claim 13, wherein the
oxygen generator comprises a housing configured to receive the
hydrogen peroxide generator and the pump.

An air conditioner comprising:

an indoor unit for air-conditioning indoor air;

an oxygen generator disposed in the indoor unit, the oxygen generator
for receiving hydrogen peroxide to decompose the hydrogen peroxide
into water and oxygen, thereby discharging the oxygen;

an outdoor unit connected to the indoor unit through a refrigerant pipe;
a hydrogen peroxide generator disposed in the outdoor unit, the
hydrogen peroxide generator generating hydrogen peroxide using air

supplied from the outside and the water recovered in the oxygen
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generator;

a first pipe in which the hydrogen peroxide flows, the first pipe
connecting the oxygen generator to the hydrogen peroxide generator;
and

a second pipe in which the water discharged from the oxygen generator
flows, the second pipe connecting the oxygen generator to the hydrogen
peroxide generator.

The air conditioner according to claim 15, wherein at least one of the

first pipe and the second pipe comprises a pump.
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