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(57) Abstract: An apparatus for supplying an oxygen-enriched air includes hollow membrane units spaced apart from each other,
for separating a surrounding air thereof into an oxygen-enriched air and a nitrogen-enriched air, a vacuum pump for sucking in
the surrounding air via the separation membrane units to draw in and provide the oxygen-enriched air, and an oxygen-enriched
air discharging unit for discharging the oxygen-enriched air. Each of the hollow separation membrane units is of generally a thin
cuboidal shape, and the vacuum pump and the oxygen-enriched air discharging unit communicate with each other.
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OXYGEN-ENRICHED AIR SUPPLYING APPARATUS

TECHNICAL FIELD

The present invention relates to an oxygen-enriched
air supplying apparatus; and, more particularly, to an
oxygen-enriched air supplying apparatus suitable for an
air treating device such as an air conditioner, an air

cleaner or the like.

BACKGROUND ART

An air treating device, e.g., an air conditioner,
is widely used to treat the air in a closed room.
However, when the room is maintained in a closed state
for a long time, a variety of side effects, e.g.,
breathing difficulty, headache, weakening of memory, etc.,
may be caused to the people therein.

As an effort to ameliorate these problems,
apparatuses for supplying an oxygen-enriched air to a
room have been developed. One of them is disclosed in
United States Patent No. 6,427,484 entitled “AIR
CONDITIONER HAVING OXYGEN-ENRICHED DEVICE”.

Referring to Figs. 1 and 2, there are shown a
schematic view of a prior art oxygén-enriched air
supplier and a lateral cross sectional view of a
separator 50 included in the oxygen-enriched air supplier.

As shown in Fig. 1, the oxygen-enriched air
supplier includes an air compressor 10, a muffler 20, .a
first and a second filter assembly 30 and 40, an oxygen-
enriched air separator 50 and a connection pipe 60 for
connecting the air compressor 10, the muffler 20, the
filter assemblies 30 and 40, an oxygen-enriched air
separator 50 with each other, and an oxygen-enriched air
discharging pipe 70.

The air compressor 10 is installed at one side of
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an outdoor unit(not shown) of an air conditioner (not
shown) to compress the air introduced from the outside.

The muffler 20 is provided near a suction unit (not
shown) of the air compressor 20 to reduce noises
generated .when exterior air is introduced into the air
compressor 10.

The first and the second filter assembly 30 and 40
are installed in the connection pipe 60 at locations
between the air compressor 10 and the oxygen-enriched air
separator 50 to remove impurities contained in the air
compressed by the air compressor 10. Further, the first
filter assembly 30 removes a pulsating pressure of the
compressed air generated from the air compressor 10 and
the second filter assembly 40 eliminates condensed water
from the compressed air.

Referring to Fig. 2, the oxygen-enriched air
separator 50 includes a main body 51, a plurality of
separation membranes 57 and a narrow tube 58 acting as a
pressure maintenance means. The main body 51 is a hollow
cylinder-shaped member and the separation membranes 57
are accommodated within the main body 51 by using a pair
of bulk heads 80. Each of the separation membranes 57 is
a cylindrical tube with two open ends. The inside of the
main body 51 is divided by the bulk heads 80 and the
separation membranes 57 into a first space 52
communicating with the inside of the separation membranes
57 and a second space 53 communicating with the outside
of the separation membranes 57. Furthermore, the main
body 51 has an oxygen-enriched air inlet port 54 and a
nitrogen-enriched air outlet port 55 communicating with
the first spaces 52, respectively, and an oxygen-enriched
air outlet port 56 communicating with the second space 53.
The ports 54, 55 and 56 are respectively connected to the
connection pipe 60, the narrow tube 58 and the oxygen-
enriched air discharging pipe 70.

The oxygen-enriched air supplier starts to operate
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when an oxygen-enriched air supplying function is chosen
in a manual operation mode or an automatic operation mode.

Supply of the oxygen-enriched air is triggered by
an operation of the air compressor 10. The air from the
outside of the room is introduced into and compressed by
the air compressor 10 after it passes through the muffler
20. During this time, the muffler 20 reduces noises
generated when the air 1is introduced into the air
compressor 10. The compressed air is introduced through
the connection pipe 60 to the oxygen-enriched air
separator 50. While the compressed air travels through
the connection pipe 60, the first and the second filter
assembly 30 and 40 remove impurities and condensed water
from the compressed air.

Thus impurity-removed air is introduced into the
oxygen-enriched air separator 50 via the oxygen-enriched
air inlet port 54. Thereafter, the introduced air moves
from one of the first space 52 to the other thereof.
During this time, some of the air permeates the
separation membranes 57 and moves from the first space 52
to the second space 53, and the remaining air stays in
the first space 52. The air passing through the
separation membranes 57 is an oxygen-enriched air and the
remaining air in the first space 52 1is a nitrogen-
enriched air. The oxygen-enriched air is discharged into
the room through the oxygen-enriched air outlet port 56
and the oxygen-enriched air discharging pipe 70, while
the nitrogen-enriched air is exhausted to the outside of
the room through the nitrogen-enriched air outlet port 55
and the narrow tube 58.

In such an oxygen-enriched apparatus, a separation
efficiency of the ordinary air into the oxygen-enriched
air is low, since the compressor serving as a motive
power of the separation operation is disposed at the
inlet side of the separator.

Moreover, it is difficult to fabricate the
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separators since the separator has a cylindrical shape as
well as complicated structure. Furthermore, it is
cumbersome to perform the sealing between the bulk heads
and the main body, and/or between the bulk heads and the
separation membranes.

DISCLOSURE OF INVENTION

It‘is, therefore, a primary object of the present
invention to provide an oxygen-enriched supplying
apparatus having an improved separation efficiency of
separating an oxygen-enriched air from an atmospheric air.

It is another object of the present invention to
provide an oxygen-enriched supplying apparatus having
separators capable of being simply manufactured.

In accordance with an aspect of the present
invention, there is provided an apparatus for supplying
an oxygen-enriched air, comprising:

one or more hollow membrane units spaced apart from
each other, for separating a surrounding air thereof into
an oxygen-enriched air and a nitrogen-enriched air;

an oxygen-enriched air suction means for sucking in
the surrounding air via the separation membrane units to
draw in and provide the oxygen-enriched air; and

an oxygen-enriched air discharging unit for

discharging the oxygen-enriched air.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and features of the
present invention will become apparent from the following
description of preferred embodiments given in conjunction
with the accompanying drawings, in which:

Fig. 1 is a schematic view of a prior art oxygen-
enriched air supplier;

Fig. 2 shows a lateral cross sectional view of
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separation membranes included in the oxygen-enriched air
supplier shown in Fig. 1;

Fig. 3 depicts a schematic view of an oxygen-
enriched air supplying apparatus in accordance with the
present invention;

Fig. 4 presents a construction of a separator
included in the oxygen-enriched air supplying apparatus
in accordance with the present invention;

Fig. 5 describes a construction of a vibration
damping device included in the oxygen-enriched air
supplying apparatus 1in accordance with the present
invention; and

Figs. 6A and 6B offer views for setting forth an

oxygen-enriched air flow in an aromatic material adding

unit included in the dinventive oxygen-enriched air

supplying apparatus.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring to ’Figs. 3 and 4, there are shown a
schematic view of an apparatus for supplying an oxygen-
enriched air in accordance with the present invention and
an expanded view of “A” in Fig. 3, respectively.

As shown in Fig. 3, the inventive oxygen-enriched
air supplying apparatus includes a separator 110, a
vacuum pump 120 connected with the separator 110, and an
oxygen-enriched air discharging unit 130 communicating
with the vacuum pump 120.

The separator 110 includes one or more hollow.
separation membrane units 111 for separating a
surrounding air into an oxygen-enriched alr and a
nitrogen-enriched air and a connection space 113 for
connecting the separation membrane units 111 with the
vacuum pump 120. The separation membrane units 111
having a thin cuboidal shape are parallel spaced apart

from each other and are made of materials with high
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selective permeability of oxygen over any other elements
in the air, e.g., silicon base, olefin base, fluoric base
or phenylene-ether base polymer. As shown in Fig. 4,
each of the separation membrane units 111 has an open end
11la and a blind end 1llb, and the connection space 113
communicates with inside spaces of the separation
membrane units 111 through the open ends 1llla. Returning
to Fig. 3, the separator 110 may further include a blower
115 for removing the nitrogen-enriched air separated by
the separation membrane units 111 and.supplying a fresh
alr thereto, and a frame 117 installed in the separation
membrane units 111. The blower 115 is installed in the
separation membrane units 111 through the frame 117 to
remove the nitrogen-enriched air close to the separation
membrane units 111.

The wvacuum pump 120, which communicates with the
connection space 113 through a first oxygen-enriched air
passage 119, sucks in the surrounding air of the
separation membrane units 111 therethrough to draw in and
provide the oxygen-enriched air separated from the
surrounding air.

The oxygen-enriched air discharging unit 130
communicates with .the vacuum pump 120 via a second
oxygen-enriched air passage 121. The oxygen-enriched air
discharging unit 130 serves to discharge the oxygen-
enriched air to a desired place.

The present invention may further include a
vibration damping device 140 for damping vibrations
induced by the vacuum pump 120. The vibration damping
device 140 is installed in the second oxygen-—enriched air
passage 121 between the vacuum pump 120 and the oxygen-
enriched air discharging unit 130. Furthermore, the
vibration damping device 140 includes a pair of vibration
damping pipes 141 and a connection tube 146 provided
therebetween as shown in Fig. 5. Each of the vibration

damping pipes 141 has four continuous diameter portions
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142 to 145, the diameter portions 143 to 145 being
different in their diameters from each other. That is, a
first diameter portion 142 has a larger diameter than
that of the second oxygen-enriched air passage 121; a
second diameter portion-143 has a smaller diameter than
that of the first diameter portion 142; a third diameter
portion 144 has a diameter ranging from that of the
second diameter portion 143 to that of the first diameter
portion 142; and a fourth diameter portion 145 has a
smaller diameter than that of the second diameter portion
143. The connection tube 146 has a smaller diameter than
that of the fourth diameter portion 145 and is disposed
between the fourth diameter portions 145 of the vibration
damping pipes 141. Such ' a gradual change in the
diameters enables to raise a damp efficiency of
vibrations and also to minimize damages to the vibration
damping device.

In foregoing description, the vibration damping
pipes 141 has been described as having a circular shape,
but they may have a polygonal shape.

The present invention may still further include an
aromatic material adding wunit 150 for selectively
supplying an aromatic material to the desired place. 1In
this case, the aromatic material adding wunit 150
communicates with a fourth oxygen-enriched air passage
170 (see Fig. 3) as will be described later.

The aromatic material adding unit 150 is installed

between the second oxygen-enriched air passage 121 and

. the oxygen-enriched air discharging unit 130. As shown

in Fig. 6A, the aromatic material adding unit 150
includes a scent «casing 151 having a material 153
embedding therein an aromatic material to be mixed with
the oxygen-enriched air, a selective communicator 155 for
selectively introducing the oxygen-enriched air into the
scent casing 151, e.g., an on and off valve or a solenoid

valve, and an adjustor 157 for adjusting or controlling
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the amount of a mixture of the oxygen-enriched air and
the aromatic material to be provided to the oxygen-
enriched air discharging unit 130. The aromatic material
adding unit 150 further includes a first and a second
coupling 161 and 165. The first coupling 161 has three
ports, wherein a first, a second and a third port 162 to
164 communicate with the second oxygen-enriched air
passage 121, one end of a third oxygen-enriched air
passage 159 as will be described later, and one end of
the scent <casing 151, respectively. Similarly, the
second coupling 165 has three ports, wherein a fourth, a
fifth and a sixth port 166 to 168 communicate with the
other end of the scent casing 151, the other end of the
third oxygen-enriched air passage 159, and the fourth
oxygen-enriched passage 170 connected to the oxygen-
enriched air discharge device, respectively. The
selective communicator 155 and the adjustor 157 are
respectively provided between the third port 164 and the
scent casing 151 and between the casing 151 and the
fourth port 166. If the selective communicator 155 is
activated, the second oxygen-enriched air passage 121
communicates with the scent casing 151. If not, the
second oxygen-enriched alir ©passage 121 does not
communicate with the scent casing 151. The aromatic
material embedded material 153 is fabricated by, e.g.,
impregnating a porous material, such as Ni, Au, Ag, Cu,
Cu-zZn alloy or the like with the aromatic material.

An operation of the oxygen-enriched supplying
apparatus will now be described. A

When the wvacuum pump 120 is activated, the
surrounding air of the separation membrane units 111 is
suck therethrough to be separated into the nitrogen-
enriched air and the oxygen-enriched air. The nitrogen- .
enriched air remains close to the separation membrane
units 111. If necessary, the nitrogen-enriched air 1is

removed by operating the blower 115. The oxygen-enriched



WO 2004/011286 PCT/KR2002/002308

10

15

20

25

30

35

air is drawn to the wvacuum pump 120 wvia both of the
connection space 113 communicating with the open ends
11la of the separation membrane units 111 and the first
oxygen—enriéhed air passage 119. Then, the oxygen-
enriched air flows to the aromatic material adding unit
150 through the second oxygen-enriched air passage 121.
During this time, vibrations due to the vacuum pump 120
are damped by the vibration damping device 140 disposed
in the second oxygen-enriched air passage 121. Specially,
since the diameter portions provided in the vibration
damping device 140 have a various diameter, it is
possible to efficiently damp the vibrations.

Subsequently, the oxygen-enriched air flows into
the aromatic material adding unit 150 via the first port
162 of the first coupling 161 communicating with the
second oxygen-enriched air passage 121. During this time,
if only the oxygen-enriched air is intended to flow, the
selective communicator 155 is not activated. Accordingly,
the oxygen-enriched air flows to the oxygen-enriched air
discharging unit 130 through the third oxygen-enriched
air passage 159 connected to the second port 163 of the
first coupling 161, the fifth port 167 of the second
coupling 165 connected to the third oxygen-enriched air
passage 159, and the fourth oxygen-enriched air passage
170 connected to the sixth portion of the second coupling
165 in this order. On the other hand, when the mixture
of the oxygen-enriched air and the aromatic material is
required, the selective communicator 155 is activated to
make the second oxygen-enriched air passage 121
communicate with the scent casing 151. 1In this éase, the
oxygen-enriched air flows into the scent casing 151 to be
mixed with the aromatic material embedded in the material
153. As a result, the mixture of the oxygen-enriched air
and the aromatic material flows into the oxygen-enriched
air discharging unit 130 via the fourth port 166 of the

second coupling 165 connected to the scent casing 151,
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oxygen-enriched air passage 170 in this order. During
this time, the amount of the oxygen-enriched air flowing
into the oxygen-enriched air discharging unit 130 is
controlled by the adjustor 157 installed between the
fourth port 166 of the second coupling 165 and the scent
casing 151.

Finally, the oxygen-enriched air or the mixture of
the oxygen-enriched air and the aromatic material in the
oxygen—-enriched air discharge unit 130 is discharged to
the desired place.

Since the vacuum pump functioning as a motive power
of the separation operation is disposed at the outlet
side of the separator as well as the blower for removing
the residual nitrogen-enriched air near to the separation
membrane units, a separation efficiency of the ordinary
air into the oxygen-enriched air is highly improved.

In addition, it is easy to fabricate the separator
since the separation membrane units incorporated therein
is not of the cylindrical shape but of the cuboidal shape.
Further, it does not require a separate member, e.g., the
bulk heads or a cumbersome task, e.g., sealing in order
to establish the separator.

While the present invention has been described with
respect to certain preferred embodiments only, other
modifications and variations may be made without departing
from the scope of the present invention as set forth in

the following claims.

- 10 -
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CLAIMS

1. An apparatus for supplying an oxygen-enriched air,
comprising:

one or more hollow membrane units spaced apart from
each other, for separating a surrounding air thereof into
an oxygen-enriched air and a nitrogen-enriched air;

an oxygen-enriched air suction means for sucking in
the surrounding air via said one or more separation
membrane units to draw in and provide the oxygen-enriched
air; and

an oxygen-enriched air discharging unit for

discharging the oxygen-enriched air.

2. The oxygen-enriched air supplying apparatus of claim 1,
wherein each of said one or more hollow separation
membrane units is of generally a thin cuboidal shape
having one open end through which the oxygen-enriched air

is drawn.

3. The oxygen-enriched air supplying apparatus of claim 1,
wherein each separation membrane unit 1is made of a

polymer.

4. The oxygen-enriched air supplying apparatus of claim 3,
wherein the polymer is selected from the group consisting
of a silicon base, an olefin base, a fluoric base, and a
phenylene-ether base polymer.

5. The oxygen-enriched air supplying apparatus of claim 1,
wherein the oxygen-enriched air suction means is a vacuum
pump, the vacuum pump communicating with the oxygen-

enriched air discharging unit.

6. The oxygen-enriched air supplying apparatus of claim 5,

further comprising:

- 11 -
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a vibration damping device provided between the
vacuum pump and the oxygen-enriched air discharging unit,

for damping vibrations induced by the vacuum pump.

7. The oxygen-enriched air supplying apparatus of claim 6,
wherein the vibration damping device includes a pair of
vibration damping pipes and a connection tube provided
therebetween, each of the vibration damping pipes having
a plurality of cross sections through which the oxygen-
enriched air flows and the cross sections being different

in their sectional areas from each other.

8. The oxygen-enriched air supplying apparatus of claim 7,
wherein the cross sections include a first to a fourth
cross sectional portion, the second cross sectional
portion having a smaller cross sectional area than that
of the first cross sectional portion, the third cross
sectional portion having a cross sectional area ranging
from that of the second cross sectional portion to that
of the first cross sectional portion, and the fourth
cross sectional portion having a smaller cross sectional
area than that of the second cross sectional portidn, and
the connection tube having a cross sectional area smaller

than that of the fourth cross sectional portion.

9. The oxygen-enriched air supplying apparatus of claim 8,
wherein the cross-sectional portions are of a polygonal
shape.

10. The .oxygen-enriched air supplying apparatus of claim
8, wherein the cross sectional portions are of a circular

shape.

11. The oxygen-enriched air supplying apparatus of claim
1, further comprising:

an aromatic material adding unit for selectively

- 12 -
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supplying an aromatic material to the oxygen-enriched air

discharging unit.

12. The oxygen-enriched air supplying apparatus of claim
11, wherein the aromatic material adding unit includes;

a selective communicator for selectively
introducing a portion of the oxygen-enriched air;

a scent casing haﬁing therein an aromatic material
embedding material, for mixing the introduced portion of
the oxygen-enriched air with the aromatic material; and

an adjustor provided between the scent casing and
the oxygen-enriched air discharging unit, for controlling
the amount of a mixture of the oxygen-enriched air and
the aromatic material to be provided to the oxygen-

enriched air discharging device.

13. The oxygen-enriched air supplying apparatus of claim
12, wherein the selective communicator is an on and off

valve or a solenoid valve.

14. The oxygen—-enriched air supplying apparatus of claim
12, wherein the aromatic material adding unit further
includes;

a passage for making the oxygen-enriched air pass
through;

a pailr of couplings communicating with the passage
respectively, wherein one of the couplings has a first
port for introducing the oxygen-enriched air, and a
second and a third port connected to the passage and the
scent casing respectively, and the other thereof has a
fourth and a fifth port connected to the scent casing and
the passage respectively, and sixth port for guiding the
oxygen-enriched air and the mixture of the oxygen-

enriched air and the aromatic material.

16. The oxygen-enriched air supplying apparatus of claim

- 13 -
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1, further comprising:
means for removing the nitrogen-enriched air
separated by said one or more separation membrane units

and supplying a fresh air thereto.
17. The oxygen-enriched air supplying apparatus of claim

16, wherein the nitrogen-enriched air removing means is a

blower.

- 14 ~
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