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AN AIR PURIFIER COMPRISING A DIFFUSER

The present invention relates to a device which cleans the air and which comprises a

diffuser.

Today, the need for ventilation and the need for fresh air becomes more important in
environments such as homes and offices especially in high-rise buildings. Plants can be
a temporary solution for daytime but when the sunlight disappears, plants also start to
produce carbon dioxide like human beings and the air quality of the environment
decreases. Especially in high-rise buildings, it is not always possible to continuously
keep the windows open and ventilate the environment. The continuously rising carbon
dioxide amount in the air adversely affects human health. The amount of oxygen in a
closed environment directly affects the metabolic rate of people and the lack thereof
creates weakness and fatigue in humans. Ensuring that the amount of oxygen in the
closed environment does not fall below a certain level while reducing the amount of
carbon dioxide generated in the environment makes the human metabolism much more

vivid and vigorous.

In most of the state of the art air purifiers, dust and bad odors in the air are trapped by
HEPA, UV and other filters such that the cleaned air is released back into the room.

In air purifiers wherein the air in the environment is cleaned by adsorbing the carbon

dioxide, it is important to adsorb the carbon dioxide at maximum efficiency.

In the state of the art United States of America Patent Application No.
US2009045122A1, a water treatment system is disclosed, wherein a membrane-type
diffuser is used.

The aim of the present invention is the realization of an air purifier wherein the air in
the environment is cleaned by adsorbing the maximum amount of carbon dioxide from

the air in the environment.

The air purifier of the present invention comprises a body; an air inlet which is provided
on the body and which is used for sucking the air in the environment; a CO2 adsorption

unit into which the air sucked into the body is taken by means of an air duct and a pump
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and which is suitable for being supplied or filled with basic liquid solution; and a clean
air outlet through which the clean air is released after the carbon dioxide in the air reacts
with the basic liquid solution in the CO; adsorption unit so as to adsorb the carbon

dioxide and convert the same to carbonate.

In the air purifier of the present invention, before pumping the air in the environment,
the basic liquid solution may be filled into the CO» adsorption unit by the manufacturer
beforehand or may be pumped from a basic solution supply unit by means of a supply

line when the device 1s activated.

The air purifier of the present invention further comprises an acid supply unit. The
carbonated solution formed in the CO: adsorption unit after the adsorption of carbon

dioxide is neutralized in said acid supply unit.

In the air purifier of the present invention, at least one diffuser is disposed in the CO»
adsorption unit. The diffuser has a cylindrical body and at least one opening provided
on the cylindrical body. The dirty air in the environment is pumped into the cylindrical
body of the diffuser by means of the air duct and the pump. The air passing through the
cylindrical body passes through the opening on the diffuser so as to mix with the basic
liquid solution in the CO» adsorption unit so as to create bubbles. Thus, the efficiency
and rate of the reaction between the carbon dioxide and the basic liquid solution are
increased such that the maximum amount of carbon dioxide is adsorbed from the dirty

air in the environment.

In an embodiment of the present invention, a plurality of holes are arranged on the

cylindrical body.
The hole and the opening jointly provide the passage of air into the CO» adsorption unit.

In an embodiment of the present invention, a membrane having a plurality of holes
distributed on every section thereof is covered so as to completely enclose the

cylindrical body.

In an embodiment of the present invention, the membrane and the cylindrical body are

connected to each other by means of two clamps at two end portions.
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A certain gap is provided between said membrane and the cylindrical body so as to allow
the passage of air. The air exiting through the opening on the cylindrical body passes
through the plurality of holes on the membrane and mixes with the basic liquid solution

in the CO; adsorption unit due to pressure difference.

In an embodiment of the present invention, the cylindrical body comprises a plurality of
openings which are distributed over the cylindrical body. In said embodiment, the
opening serves as a hole which enables the air to be distributed into the CO2 adsorption

unit with bubbles.

By means of the present invention, an air purifier is realized, wherein when the basic
liquid solution is supplied or filled into the CO» adsorption unit by the manufacturer
before pumping the air in the environment, the basic liquid solution and the air are mixed

so as to have bubbles in the CO2 adsorption unit.

The model embodiments that relate to the air purifier realized in order to attain the aim

of the present invention are illustrated in the attached figures, where:

Figure 1 - is the view of the air purifier wherein the CO2 adsorption unit is horizontally

positioned in the device in an embodiment of the present invention.

Figure 2 - is the view of the diffusers and the inner side of the CO» adsorption unit
wherein the CO2 adsorption unit is vertically positioned in the air purifier in an

embodiment of the present invention.

Figure 3 - is the perspective view of the CO: adsorption unit in the air purifier in an

embodiment of the present invention.

Figure 4 - is the view of the CO» adsorption unit and the diffusers in the air purifier in

an embodiment of the present invention.

Figure 5 - is the view of the inner side of the CO- adsorption unit after the basic liquid

solution and the air are mixed in the air purifier of the present invention.

Figure 6 - is the view of the diffuser in the air purifier in an embodiment of the present

invention.
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Figure 7 - is the exploded view of the diffuser in the air purifier in an embodiment of

the present invention.
The elements illustrated in the figures are numbered as follows:
1. Air purifier
2. Body
3. CO; adsorption unit
4. Airduct
5. Diffuser
6. Membrane
7. Cylindrical body
8. Hole
9. Clamp
10. Cover
11. Opening
I Air inlet
O: Clean air outlet

The air purifier (1) comprises a body (2) having an air inlet (I) through which the air in
the environment is sucked and a clean air outlet (O) through which the cleaned air is
released to the environment; a CO» adsorption unit (3) which is provided on the body
(2), which can be filled with basic liquid solution and which provides the adsorption of
the carbon dioxide in the air; and an air duct (4) which provides the delivery of the air

taken from the body (2) to the CO: adsorption unit (3).

The air purifier (1) of the present invention comprises a diffuser (5) having a cylindrical
body (7) comprising at least one opening (11) thereon which allows the passage of the

air into the CO; adsorption unit (3) such that the air is passed therethrough by means of
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the air duct so as to be mixed with the basic liquid solution in the CO; adsorption unit

(3) in a manner to have bubbles.

In the air purifier (1) of the present invention, the air taken into the CO» adsorption unit
(3) by means of the air duct (4) is passed through a diffuser (5) so as to be mixed with
the basic liquid solution in the CO» adsorption unit (3) in a manner to form bubbles. The
diffuser (5) comprises the cylindrical body (7) and at least one opening (11) which is
provided on the cylindrical body (7) and which allows the passage of the air. The air
passing through the opening (11) mixes with the basic liquid solution so as to form
bubbles, ensuring that a higher amount of carbon dioxide is converted to carbonate
compound as a result of the reaction. By means of the cylindrical body (7), the basic
liquid solution and the air in the CO» adsorption unit are enabled to get in contact equally

at every region thereof.

In an embodiment of the present invention, the air purifier (1) comprises the diffuser (5)
having a membrane (6) which can be connected to the cylindrical body (7) so as to
completely enclose the cylindrical body (7) through which the air passed and which
comprises a plurality of holes (8) allowing the air passing through the opening (11) on
the cylindrical body (7) to be pass into the CO» adsorption unit (3). In this embodiment,
the air exiting the cylindrical body (7) through the opening (11) passes between the
cylindrical body (7) and the membrane (6) having a high number of holes (8) so as to
exit through the holes (8) at high pressure, thus forming much smaller air bubbles before

being pumped into the CO» adsorption unit (3).

In an embodiment of the present invention, the air purifier (1) comprises the diffuser (5)
having a membrane (6) wherein the diameter of the hole (8) is between 0.5 to 1.5 mm
and each hole (8) has the same diameter. Thus, the bubbles in the CO» adsorption unit

(3) have the desired dimensions for improved carbonation reaction efficiency.

In an embodiment of the present invention, the air purifier (1) comprises two clamps (9)
which join the membrane (6) and the cylindrical body (7) at two end portions of the
cylindrical body (7). Thus, the cylindrical body (7) and the membrane (6) are connected
to each other such that a gap allowing the flow of air is left therebetween, and when the

gap between the cylindrical body (7) and the membrane (6) connected to each other at
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two ends is filled with air, the air is enabled to exit through the holes (8) at a higher
pressure. Thus, the number of air bubbles formed in the basic liquid solution is

increased.

In an embodiment of the present invention, the air purifier (1) comprises the cylindrical
body (7) having an opening with a diameter larger than that of the holes (8) on the

membrane (6).

In an embodiment of the present invention, the air purifier (1) comprises the diffuser (5)
having a cover (10) at the part of the cylindrical body (7) which is not connected to the
air duct (4). Thus, the air delivered to the diffuser (5) through the air duct (4) is prevented
from leaving the CO: adsorption unit (3) directly from the other end of the cylindrical
body (7).

By means of the present invention, an air purifier (1) is realized, wherein the efficiency
of the reaction between the carbon dioxide and the basic liquid solution is improved so

as to adsorb a higher amount of carbon dioxide from the air in the environment.
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An air purifier (1) comprising a body (2) having an air inlet (I) through which
the air in the environment is sucked and a clean air outlet (O) through which the
cleaned air is released to the environment; a CO» adsorption unit (3) which is
provided on the body (2), which can be filled with basic liquid solution and
which provides the adsorption of the carbon dioxide in the air; and an air duct
(4) which provides the delivery of the air taken from the body (2) to the CO2
adsorption unit (3), characterized by a diffuser (5) having a cylindrical body
(7) comprising at least one opening (11) thercon which allows the passage of the
air into the CO» adsorption unit (3) such that the air is passed therethrough by
means of the air duct so as to be mixed with the basic liquid solution in the CO»

adsorption unit (3) in a manner to have bubbles.

An air purifier (1) as in Claim 1, characterized by the diffuser (5) having a
membrane (6) which can be connected to the cylindrical body (7) so as to
completely enclose the cylindrical body (7) through which the air passed and
which comprises a plurality of holes (8) allowing the air passing through the
opening (11) on the cylindrical body (7) to be pass into the CO» adsorption unit
(3).

An air purifier (1) as in Claim 1 or 2, characterized by the diffuser (5) having
a membrane (6) wherein the diameter of the hole (8) is between 0.5 to 1.5 mm

and each hole (8) has the same diameter.

An air purifier (1) as in Claim 2 or 3, characterized by two clamps (9) which
join the membrane (6) and the cylindrical body (7) at two end portions of the
cylindrical body (7).

An air purifier (1) as in any one of the Claims 2 to 4, characterized by the
cylindrical body (7) having an opening (11) with a diameter larger than that of
the holes (8) on the membrane (6).
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6. An air purifier (1) as in any one of the above claims, characterized by the
diffuser (5) having a cover (10) at the part of the cylindrical body (7) which is

not connected to the air duct (4).
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Figure 3

Figure 4
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Figure 5

Figure 6
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