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(54) AIR PURIFIER AND SMART WALL

(57) An air purifier comprises: a body including a dis-
charge port on one side thereof; a blowing fan mounted
on the body; a filter through which air introduced into the
blowing fan passes; an exhaust chamber connected to
the discharge port, and including a plurality of vents; and
a plurality of airflow volume sensing units positioned so
as to be adjacent to the plurality of vents, wherein each
of the airflow volume sensing units comprises: a rotating
fan rotated by air passing therethrough; a magnet posi-
tioned on the rotating fan; and a Hall sensor generating
a signal when the magnet is adjacent thereto, wherein
the airflow volume passing through the vents is deter-
mined on the basis of the period of the signal sensed by
the Hall sensor. The air purifier can supply purified air to
both sides of a smart wall, and can sense and adjust the
amount of air discharged through each vent.
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Description

Technical Field

[0001] The present disclosure relates to a wall on
which a multimedia device and a home appliance such
as a TV, a speaker, and the like are mounted, and more
particularly, to a unitized smart wall and an air purifier
mounted thereon.

Background Art

[0002] Recently, as the infrastructure in which all me-
dia devices and home appliances at home beyond the
smartphone are connected to the Internet is built, the
smart home is emerging as a keyword of a new smart
ecosystem. In particular, user experiences and values
accumulated through smartphones, which are personal
media devices, have begun to expand to other devices.
[0003] As various attempts such as building a home
network system were made in order to make media de-
vices and home appliances to interoperate with each oth-
er, the number of electronic devices at home has in-
creased and there is a hassle of connecting the devices
one by one.
[0004] In particular, it is a recent trend to minimize the
number of pieces of furniture and electronics that are
placed near the living room wall, around which the TV is
usually placed, to keep a neat appearance of the living
room wall, which represents the house. In addition, where
there are children in a house, they may be pushed over
or bumped and injured due to a TV table or a loudspeaker
placed in the living room. Therefore, it is important to
reduce the number of pieces of furniture and electronics
protruding into the space of the living room.

Disclosure

Technical Problem

[0005] The present disclosure relates to a wall on
which a multimedia device and a home appliance such
as a TV, a speaker, and the like are mounted, and is to
provide a unitized smart wall and an air purifier mounted
thereon.

Technical Solutions

[0006] Provided is an air purifier including a body in-
cluding a discharge port on one side thereof, a blower
fan mounted in the body, a filter for allowing air introduced
into the blower fan to pass therethrough, an exhaust
chamber connected to the discharge port and including
a plurality of outlets, and a plurality of air amount sensors
respectively positioned adjacent to the plurality of outlets,
wherein the air amount sensor senses an amount of air
passing through the outlet, wherein the air amount sensor
includes a rotating fan rotated by air passing there-

through, a magnet positioned in the rotating fan, and a
hall sensor for generating a signal when the magnet is
adjacent thereto, wherein the air amount sensor senses
the amount of air passing through the outlet based on a
period of the signal sensed by the hall sensor.
[0007] The air purifier may further include an inclined
guide having an entrance facing the discharge port of the
body and an exit with the air amount sensor located there-
in, and narrowing from the entrance to the exit.
[0008] The inclined guide may further include a bridge
crossing the exit, and a rotation shaft of the rotating fan
may be fixed to the bridge and rotate.
[0009] The rotating fan may include a center of rotation
pin-coupled to the bridge and a plurality of blades ex-
tending radially from the center of rotation, the magnet
may be disposed biased to one side from the center of
rotation, and the hall sensor may be located on the bridge.
[0010] The inclined guide may include a plurality of ribs
protruding from an inner surface thereof and extending
from the entrance to the exit, and the blade and the rib
may have curved surfaces having a convex shape in one
direction.
[0011] The outlets may include a first outlet and a sec-
ond outlet oriented in different directions, and the exhaust
chamber may include a first chamber where the first outlet
is located, a second chamber where the second outlet is
located, and a partition plate for partitioning the first
chamber and the second chamber.
[0012] The air purifier may further include an air
amount adjusting portion for adjusting a flow of air in di-
rections of the first outlet and the second outlet.
[0013] The blower fan may include a sirocco fan for
sucking air from the front and discharging air in a lateral
direction, and the air amount adjusting portion may adjust
an angle of the sirocco fan to adjust the air discharging
direction.
[0014] The air amount adjusting portion may move a
position of the blower fan in a direction of one side or the
other side of the partition plate.
[0015] The air amount adjusting portion may move the
partition plate in a direction of the first outlet or in a di-
rection of the second outlet.
[0016] The air purifier may further include a controller
that, when one of a first amount of air sensed by a first
air amount sensor located in the first outlet and a second
amount of air sensed by a second air amount sensor
located in the second outlet is different from a percentage
set therefor, controls the air amount adjusting portion
such that the amount of air lower than the set percentage
increases.
[0017] The partition plate may be disposed to be bi-
ased toward the second outlet.
[0018] The plurality of air amount sensors may be dis-
posed to have the same distance from the discharge port.
[0019] Provided is a smart wall including a plurality of
frame modules having one or more mounting cells de-
fined therein, a fastener for fastening the plurality of frame
modules to form a frame structure, and an air purifier
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inserted into one of the mounting cells, wherein the air
purifier includes a body including a discharge port on one
side thereof, a blower fan mounted in the body, a filter
for allowing air introduced into the blower fan to pass
therethrough, an exhaust chamber connected to the dis-
charge port and including a plurality of outlets, and a plu-
rality of air amount sensors respectively positioned ad-
jacent to the plurality of outlets, wherein the air amount
sensor includes a rotating fan rotated by air passing
therethrough, a magnet positioned in the rotating fan,
and a hall sensor for generating a signal when the magnet
is adjacent thereto, wherein the air amount sensor sens-
es an amount of air passing through the outlet based on
a period of the signal sensed by the hall sensor.
[0020] The mounting cell with the air purifier inserted
thereinto may be located at a lower portion of the frame
structure, and the discharge port may be located at an
upper portion of the body.

Advantageous Effects

[0021] The air purifier according to the present disclo-
sure may supply the purified air to the both surfaces of
the smart wall, and may sense and adjust the amount of
air discharged to each outlet.
[0022] A media wall according to the present disclo-
sure may be installed on a wall at the same height as a
multimedia device such as a TV or an audio device
mounted thereon, and may therefore provide a tidy ap-
pearance.
[0023] Further scope of applicability of the present dis-
closure will become apparent from the detailed descrip-
tion below. Various changes and modifications within the
spirit and scope of the present disclosure may be clearly
understood by those skilled in the art, and therefore, the
detailed description and specific embodiments, such as
preferred embodiments of the present disclosure, should
be understood as given by way of example only.

Description of Drawings

[0024]

FIG. 1 is a view illustrating an installation example
of a media wall of the present disclosure;
FIG. 2 is an exploded perspective view of the media
wall according to an embodiment of the present dis-
closure;
FIG. 3 is a view illustrating a configuration of frames
of the media wall according to an embodiment of the
present disclosure;
FIG. 4 shows examples of various frame structures
according to a combination of frame modules of the
present disclosure;
FIG. 5 is a view illustrating a frame module of the
media wall according to an embodiment of the
present disclosure;
FIG. 6 is a view illustrating a method of installing a

frame structure of the media wall according to an
embodiment of the present disclosure;
FIG. 7 is a view illustrating a basket of the media wall
according to an embodiment of the present disclo-
sure;
FIG. 8 is a view illustrating a smart wall equipped
with an air purifier according to an embodiment;
FIG. 9 is a view illustrating a cross-section of an air
purifier according to an embodiment;
FIG. 10 is a view illustrating an exhaust chamber of
an air purifier according to an embodiment;
FIG. 11 is a view illustrating an air amount sensor of
an air purifier according to an embodiment;
FIG. 12 is a view illustrating a method for measuring
an amount of air using an air amount sensor in FIG.
11;
FIG. 13 is a view illustrating an air amount sensor of
an air purifier according to another embodiment;
FIG. 14 is a view illustrating a method for measuring
an amount of air using an air amount sensor in FIG.
13;
FIGS. 15 to 17 are views illustrating a method for
adjusting an amount of air of an air purifier according
to an embodiment; and
FIG. 18 is a view illustrating a method for controlling
an air purifier according to an embodiment.

Best Mode

[0025] Hereinafter, exemplary embodiments disclosed
herein will be described in detail with reference to the
accompanying drawings. The same reference numbers
will be used throughout the drawings to refer to the same
or like parts, and redundant description thereof will be
omitted. As used herein, the suffixes "module" and "unit"
are added or used interchangeably to facilitate prepara-
tion of this specification and are not intended to suggest
distinct meanings or functions. In the following descrip-
tion of the embodiments of the present disclosure, a de-
tailed description of known technology will be omitted to
avoid obscuring the subject matter of the present disclo-
sure. The accompanying drawings are intended to facil-
itate understanding of the embodiments disclosed here-
in, and should not be construed as limiting the technical
idea disclosed in the present specification. The disclo-
sure is to cover all modifications, equivalents, and alter-
natives falling within the spirit and scope of the embodi-
ments.
[0026] Terms including ordinal numbers such as first,
second, etc. may be used to explain various elements.
However, it will be appreciated that the elements are not
limited to such terms. These terms are merely used to
distinguish one element from another.
[0027] Stating that one constituent is "connected" or
"linked" to another should be understood as meaning that
the one constituent may be directly connected or linked
to another constituent or another constituent may be in-
terposed between the constituents. On the other hand,
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stating that one constituent is "directly connected" or "di-
rectly linked" to another should be understood as mean-
ing that no other constituent is interposed between the
constituents.
[0028] As used herein, the singular forms "a", "an", and
"the" include plural referents unless context clearly dic-
tates otherwise.
[0029] In this specification, terms such as "includes"
or "has" are intended to indicate existence of character-
istics, figures, steps, operations, constituents, compo-
nents, or combinations thereof disclosed in the specifi-
cation. The terms "includes" or "has" should be under-
stood as not precluding possibility of existence or addition
of one or more other characteristics, figures, steps, op-
erations, constituents, components, or combinations
thereof.
[0030] FIG. 1 is a view showing a wall-type frame of a
media wall 100 of the present disclosure. The present
disclosure relates to a media wall 100 systemized by in-
tegrating electronic devices used at home, such as media
devices and home appliances, with a wall so as not to
be exposed through the exterior of the media wall. The
present disclosure provides a total space solution that
minimizes the exposure of electronic devices in a space
by mounting various electronic devices such as a display,
an interphone, a loudspeaker, an air purifier, a humidifier,
a light, a digital clock, a router, and a set-top box on a wall.
[0031] Recently, the thickness of a display device 161
has become thin. Thus, the media wall 100 of the present
disclosure may be formed to have a the thickness of 15
to 20 cm, thereby preventing the interior space from being
narrowed during installation. Rather, the storage furni-
ture and a home appliance 160 may be embedded in the
media wall 100 to provide a neat appearance. When nec-
essary, a part of the wall may be selectively drawn out
to allow a necessary home appliance to protrude from
the wall, and the space where the home appliances are
not embedded may be used as a mounting cell 114 for
an item such as a drawer.
[0032] Recently, it has become possible to design a
thin TV, and thus a thin display is implementable. Ac-
cordingly, the TV itself may serve as a cover of a frame
and may be coupled to the frame to define a front ap-
pearance. An opening 153 may be formed in an art wall
151 to expose the display of the display device 161. A
cover to open and close the opening 153 may be further
provided.
[0033] A display employing organic light-emitting di-
odes (OLED) is bendable, and therefore it may be ex-
posed to the outside only when used and may be rolled
up and kept inside the wall when not in use, thereby pro-
viding a tidy screen by appearance.
[0034] Regarding projectors, a unifocal projector has
recently been developed. This projector may be mounted
on the wall and drawn out like a drawer to output images
on a screen, thereby implementing a large screen. In this
case, when the projector is in use, the display is unsee-
able from the outside of the media wall 100, and therefore

may provide a tidier appearance.
[0035] FIG. 2 is an exploded view of the media wall
100 of the present disclosure. A frame structure formed
by a plurality of pieces of shape steel arranged in a grid
form may be disposed inside the art wall 150, which is
the front. The frame structure 110 is a rigid member. The
frame structure 110 may support the wall so as not to
collapse even when an impact is applied to the wall. A
panel may be attached to the front of the frame structure
110 to hide the electronic appliance 160 mounted on the
frame structure 110, thereby looking like a wall. The front
wall covered with such a panel is called an art wall 150.
[0036] The art wall 150 may be changed according to
the preference of the consumer. The art wall 150 may be
easily changed after being installed to change the mood
of the home.
[0037] The shape steel 115 arranged in a grid form
may partition the mounting cell 114, and seat the elec-
tronic appliance 160 in each of the partitioned mounting
cells 114. The partitioned mounting cells 114 may have
the same size or sizes which are multiples of a size. Thus,
the electronic appliance 160 to be mounted may be mod-
ularized and disposed at any position in the frame struc-
ture 110.
[0038] In addition to the display device 161 described
above, a sound device 152 such as a loudspeaker 162
may be mounted in the mounting cell 114. Multiple sound
devices 152 may be configured according to the number
of channels. The art wall 152 covering the sound device
may be configured in a mesh form to allow sound to be
output, or may selectively open and close the openings
through which the sound is output, such that the openings
exposed to the outside are minimized. To prevent infil-
tration of water, the openings may be formed using a
waterproof mesh or the like.
[0039] A dehumidifier 163, a humidifier 165, an air con-
ditioner, a stove, and the like, which are seasonal house-
hold appliances, may be provided. Leaving the seasonal
appliances exposed to the outside when not in use may
cause dust to accumulate on the appliances and under-
mine the appearance. Thus, the seasonal appliances are
usually kept in a storage area with a cover put thereon
when they are not in use. When such appliances are
embedded in the media wall 100 in the present disclo-
sure, they may be covered with the art wall 150 so as not
to be exposed to the outside when they are not used,
and therefore the need for the separate mounting cell
114 may be eliminated.
[0040] The dehumidifier 163 or the humidifier 165 may
implement a drawer type space for collecting/storing wa-
ter to remove collected water or supply water. Openings
154 through which air passes are needed to discharge
water or to collect moisture in the surroundings. An air
cleaner may be installed at a lower end of the media wall
100 to allow a user to easily open the air cleaner to pe-
riodically replace the filter with a new one.
[0041] The openings 154 may not be necessarily
formed in the art wall 150, but a gap between the art wall
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150 and the frame structure 110 may be used.
[0042] In addition, when a set-top box or a Wi-Fi router
is provided, a home network system may be implement-
ed. a not only functional units mounted on the media wall
100 but also other electronic devices such as a computer
or a mobile terminal located outside the media wall 100
may be connected via the Wi-Fi router and controlled in
an interworking manner.
[0043] An LED or a small display panel may be ar-
ranged on an upper portion to provide a user with simple
information such as weather, time, event information, or
may be used as lighting. A light may be provided to the
media wall 100 to obtain an interior effect.
[0044] When different communication schemes or sig-
nals are used between the devices, the router serves as
an intermediate device to coordinate the schemes or sig-
nals and guide a path. In addition, a functional unit mount-
ed on the media wall 100 may be connected and control-
led via a WIFI router, rather than being connected by wire.
[0045] The router also serves to connect an external
network and the internal network to each other. Accord-
ingly, the user staying outside may control the router con-
nected to the external network to control not only the
functional units mounted on the media wall 100 but also
as home appliances and media devices connected to the
internal network.
[0046] In addition, the electronic devices of the media
wall 100 may be controlled in operative connection with
a mobile device. That is, when the mobile device is
mounted on the media wall 100, media images and music
on the mobile device may be output. In addition, when a
video call is received through the mobile device, the im-
age of the other party may be provided through the dis-
play of the media wall 100.
[0047] In addition, a wall pad connected to a camera
or security system of the front door may be provided in
the mounting cell 114 of the media wall 100. The wall
pad embedded in the existing bearing wall is difficult to
repair and replace in case of failure, and there is a diffi-
culty in changing the location thereof. However, when
the wall pad is configured in a unit form and provided in
the media wall 100, maintenance thereof is easy.
[0048] The media wall 100 may be installed in a room
as well as the living room. The wall between the rooms
may be configured as the media wall 100 to use the media
wall 100 in both directions in neighboring rooms. For ex-
ample, one air conditioner or air purifier may be used in
both spaces when it is arranged to be reachable in both
directions. Instead of the TV and loudspeaker 162 used
in the living room, a monitor and a personal computer
(PC) may be mounted and used based on the purpose
of the room. Alternatively, another functional unit such
as an electronic board may be mounted and used ac-
cording to the age of a child.
[0049] When installed in an office, a media wall 100
equipped with functional units such as an electronic
board, an air purifier, a video conference system, and a
PC may be used. The electronic appliance 160 mounted

on the media wall 100 is covered by the art wall 150 and
thus do not require a separate exterior case.
[0050] When the media wall 100 is installed after being
manufactured at a factory according to a user’s installa-
tion location, large quantities of the same module may
be manufactured and supplied to a hotel/resort or apart-
ment under construction, thereby reducing defect rate
and manufacturing costs.
[0051] However, it is difficult to transport the media wall
100 that has been assembled. Further, when construc-
tion of a building is completed, it is difficult to bring the
media wall 100 into the building. Accordingly, when the
media wall 100 is installed at the time of movement into
an existing building or remodeling of the interior, the me-
dia wall 100 may be implemented by installing a frame
in the building and inserting a unit module. In this case,
for ease of installation and standardization, the frame
structure 110 may be implemented using a plurality of
module frames.
[0052] FIG. 3 is a view illustrating coupling of frame
modules 111, 112, and 113 of the media wall 100 ac-
cording to an embodiment of the present disclosure. In
order to mount each component, bookcase-type frame
modules 111, 112, and 113 including the mounting cell
114 may be used. In order to partition the mounting cell
114, the frame modules 111, 112, and 113 may be man-
ufactured by arranging a plurality of beam-shaped mem-
bers in a grid form.
[0053] The frame modules 111, 112, and 113 may in-
clude a first frame module 111 having mounting cells 114
arranged side by side in a horizontal direction, a second
frame module 112 provided to mount a large appliance
160 such as the display device 161, a third frame module
113 having mounting cells 114 arranged side by side in
a vertical direction.
[0054] The second frame module 112 includes a large
space to allow the display device 161 of any size to be
mounted therein. When necessary, as shown in FIG. 4,
beams to partition the mounting cell 114 may be provided
to fix the display device 161 and to enhance rigidity of
the frame structure 110.
[0055] The first frame module 111 and the second
frame module 112 may be stacked in a vertical direction.
The horizontal length of the first frame module 111 may
be the same as the horizontal length of the second frame
module 112. Thus, when the modules are stacked in the
vertical direction, they may be disposed so as not to be
misaligned.
[0056] The first frame module 111 may be disposed
both over and under the second frame module 112. The
number of first frame modules 111 stacked in the vertical
direction may be increased or decreased depending on
the sizes of the first frame module 111 and the second
frame module 112 or the size of the installation space.
[0057] The third frame module 113, in which the mount-
ing cells 114 are arranged side by side in the vertical
direction, may have the same height as that of the first
frame module 111 and the second frame module 112
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stacked in the vertical direction. As shown in FIG. 4, the
third frame module 113 may be located on the lateral
sides of the first frame module 111 and the second frame
module 112. The frame modules 111, 112, and 113 may
be coupled with fasteners to form the frame structure 110
having a rectangular parallelepiped shape.
[0058] FIG. 4 is a view illustrating a method of manu-
facturing the frame modules 111, 112, and 113 of the
present disclosure. The third frame module 113 in which
the mounting cells 114 are arranged in the vertical direc-
tion will be described as an example. Each of the frame
modules 111, 112, and 113 may be formed using the
shape steel 115 extending in one direction. The shape
steel is a structural member and represents all rod-
shaped members having various cross-sectional
shapes. Rod-shaped steel having the same cross section
in the longitudinal direction may be formed by rolling or
by bending a sheet material. The shape steel has a hollow
space compared to a beam-shaped member having a
circular or rectangular cross section. Thus, it is a light-
weight member obtaining rigidity greater than or equal
to a predetermined value with a little amount of material.
[0059] As shown in FIG. 4, the present disclosure may
employ C-shape steel 115 having a C-shaped cross sec-
tion. The C-shape steel 115 may be formed by vertically
bending both width ends of a metal plate. When both
ends of the metal plate are vertically bent only once, the
plate may have a square bracket-shaped cross section.
When both ends of the metal plate are vertically bent
twice, the plate may have a C-shaped cross section. A
power line or signal line connected to the electronic ap-
pliance 160 may be disposed in the internal space of the
steel, and an outlet module 140 to which a power cable
or a data cable is fastened may be disposed.
[0060] The outlet module 140 may include a power ter-
minal for supplying power, a data terminal for data trans-
mission and reception such as an Internet line or a cable
input, and a connector by which a functional unit inserted
into the frame is connected to another functional unit.
The connector has terminals on both sides of the frame.
When data connection lines of electronic devices are in-
serted into the terminals, the devices may exchange data
with each other. The outlet module 140 may include a
rail structure that moves along the frame modules 111,
112, and 113.
[0061] A vent hole 116 may be formed in the shape
steel 115 as shown in FIG. 4. The vent hole 116 may
reduce the weight of the shape steel 115 and discharge
heat generated from the electronic appliance 160. A fan
may also be used to discharge hot air to the outside to
more actively discharge heat. When the heat of the elec-
tronic appliance 160 is discharged into an indoor space,
a heating effect may be obtained in winter. However, in
summer, discharging the heat into the indoor space may
cause the indoor temperature to rise. Thus, the fan may
be used to internally circulate heat, or a structure to dis-
charge heat to the outside may be added to the wiring
connected to the outdoor unit of the air conditioner.

[0062] Each of the frame modules 111, 112, and 113
may include outer steel defining a rectangular outer pe-
riphery and an inner steel arranged therein to partition
the mounting cell 114. The outer steel may include ver-
tical steel extending in the vertical direction and horizon-
tal steel extending in the horizontal direction. The first
frame module 111 to the third frame module 113 may be
assembled by arranging the horizontal steel between a
pair of vertical steels. In order to fasten the vertical steel
with a fixing member 120, which is fixed to the ceiling
and the floor, the upper and lower ends of the vertical
steel may need to be exposed. Therefore, the vertical
steel may be arranged outside the horizontal steel may
be fastened by inserting vertical brackets 122 and 123
of the fixing member 120 to the end of the vertical steel.
[0063] The inner steel positioned inside the outer steel
may define the mounting cell 114 by partitioning a space
surrounded by the outer steel. The inner steel may be
immovably connected to the outer steel by welding, and
part of the inner steel may be bolted or hooked so as to
be removed when necessary.
[0064] Thus, by fascinating the frame modules 111,
112, and 113 in the form of a semi-finished appliance
160 in the above-described manner, the number of con-
nection operations to be performed on the site may be
reduced. The dimensions of the appliance 160 may be
kept constant and the installation time may be reduced.
In addition, the product may be modularized into a size
that facilitates movement of the product, and therefore
may be easily moved to the site.
[0065] FIG. 5 shows examples of various frame struc-
tures 110 according to a combination of the frame mod-
ules 111, 112, 113 of the present disclosure. FIG. 5(a)
illustrates assembly of a frame structure 110 consisting
of a pair of first frame modules 111a, one second frame
module 112a, and a pair of third frame modules 113.
Since the first frame module 111a has four mounting cells
114, the width of the first frame module 111a may not fit
to a narrow indoor space for installation.
[0066] Accordingly, as shown in FIG. 5(b), a first frame
module 111b having three mounting cells 114 to have a
short horizontal length may be used. The second frame
module 112b may have a length corresponding to the
horizontal length of the first frame module 111b.
[0067] In addition, the third frame modules 113 may
be disposed on both sides of the vertical stack of the first
frame module 111 and the second frame module 112.
The height of a typical house is 220 cm to 230 cm, the
third frame module 113 may be configured to have a
height a little less than 220 cm. While a five-stage vertical
frame is illustrated in the drawings, a six-stage vertical
frame may be manufactured in case of a multilayer house
or a house having a great floor height.
[0068] When installed in a narrower space, the frame
structure 110 may be configured using only the first frame
module 111a and the second frame module 112a without
the third frame module 113. When a large display device
161 is not mounted, only the third frame modules may
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be arranged in a line to implement the frame structure
110. Each frame module 111, 112, 113 may be fastened
by bolts, or may be fastened by welding.
[0069] FIG. 6 is a view illustrating a method of installing
a frame structure 110 of the media wall 100 according to
an embodiment of the present disclosure. The frame
structure 110 formed by fastening the frame modules
111, 112, and 113 may be fixed to the ceiling and the
floor so as to be installed in an indoor space.
[0070] The fixing bracket 125, which is installed on the
ceiling or the floor, is a member bent in an L shape. One
side 125b of the fixing bracket 125 is disposed on the
ceiling or the floor, and the opposite side 125a thereof
vertically extends from the ceiling or the floor. The frame
structure may include a first vertical bracket 122 inserted
into an internal space of the vertical steel thereof.
[0071] The first vertical bracket 122 may be formed to
be longer than the vertical length of the first frame module
111 to fasten not only the first frame module 111 but also
the second frame module 112. The frame structure may
further include a second vertical bracket 123 disposed in
parallel with the first vertical bracket 122 and inserted
into the third frame module 113. Since the vertical steel
of the third frame module 113 is one member, the vertical
steel does not need to be as long as the first vertical
bracket 122.
[0072] A coupling bracket 121 may be coupled to an
end of each of the first vertical bracket 122 and the second
vertical bracket 123 to form a T-shape together with the
vertical brackets 122 and 123. The coupling bracket 121
may include a seating portion 121b coupled to the vertical
brackets 122 and 123 and seated on the top surfaces of
the first frame module 111 and the third frame module
113, and a fastening portion 121a vertically extending
from the seating portion 121b and fastened to the fixing
bracket 125. The coupling bracket 121 and the fixing
bracket 125 may be fastened to each other using a screw,
and may each have a fastening hole, which the screw is
fastened. The fastening hole may be vertically elongated
such that the brackets may be adjusted according to the
ceiling height.
[0073] When the media wall 100 is installed on the ex-
isting wall, a fixing member 120 may be further provided
to fasten the media wall to the existing wall.
[0074] A sound device such as the loudspeaker 162 is
positioned on the media wall 100. Accordingly, when the
media wall 100 is used as a temporary wall, spaces sep-
arated by the wall are formed. In this case, the media
wall 100 may be fixed by adding a soundproof structure
to prevent sound from leak to the two spaces through the
ceiling, the floor, and the sidewalls which are in contact
with the media wall 100.
[0075] FIG. 7 is a view illustrating a basket 130 of the
media wall 100 according to an embodiment of the
present disclosure. The frame modules 111, 112, and
113 may be divided into a plurality of mounting cells 114
using the inner shape steel 115. As shown in FIG. 7, the
basket 130 may be inserted into the mounting cells 114

to provide a space in which the electronic appliance 160
is seated. The second frame module 112 has a relatively
large mounting cell 1144 because the display device 161
is located therein. On the other end, the mounting cells
114 of the first frame module 111 and the third frame
module 113 may be formed to have standardized sizes.
Using the mounting cells 114 of the standardized sizes,
the basket 130 may also be standardized. Thereby, the
number of types of parts may be reduced.
[0076] However, when the mounting cells are formed
to have the same size, a larger space may be needed
depending on the electronic appliance 160 to be mount-
ed. For example, since the size of the air conditioner is
different from that of the air cleaner, the mounting cell
114 may be formed to have a size which is an integer
multiple of a base size in consideration of the difference
in size. For example, based on a first mounting cell 1141
having a horizontal dimension equal to a and a vertical
dimension equal to b, a second mounting cell 1142 hav-
ing a horizontal dimension equal to an integer multiple
of a or a third mounting cell 1143 having a vertical dimen-
sion equal to an integer multiple of b may be provided.
[0077] The horizontal dimension of the first mounting
cell 1141 corresponds to the horizontal dimension of the
third frame module 113, and the vertical dimension there-
of corresponds to the vertical dimension of the first frame
module 111. Here, the mounting cell 114 refers to an
internal space partitioned by the shape steel 115, and
thus the difference in size between the first frame module
111 and the third frame module 113 caused by the thick-
ness of the shape steel 115 is ignored.
[0078] Since the first frame module 111 has a short
vertical length, the first frame module 111 may include
only the first mounting cell 1141 and the second mounting
cell 1142. Since the third frame module 113 has a short
horizontal length, the third frame module 113 may include
only the first mounting cell 1141 and the third mounting
cell 1143.
[0079] FIG. 8 is a perspective view showing an exam-
ple of an air purifier 164 according to an embodiment.
The air purifier 164 may be placed in one of the mounting
cells 114 of the frame structure 110, and the basket 130
may be omitted by forming an external casing to fit the
mounting cell 114.
[0080] The air purifier 164 may have openings 16461a
and 16461b through which air purified from the air purifier
164 is discharged defined in a front surface of the art wall
150 such that air may be sucked to remove impurities
therefrom and be discharged again. The openings
16461a and 16461b may be opened and closed or se-
lectively exposed. The air purifier 164 may be located
below the display device 161.
[0081] The smart wall 100 may be additionally installed
on the wall, but itself may serve as the wall partitioning
the interior space as shown in (a) in FIG. 8. In this case,
the openings 16461a and 16461b may be respectively
defined in both surfaces 150a and 150b of the smart wall
100, and the purified air discharged from the air purifier

11 12 



EP 4 030 110 A1

9

5

10

15

20

25

30

35

40

45

50

55

164 may be provided to two spaces with the smart wall
100 interposed therebetween. (a) in FIG. 8 shows a first
outlet 16461a directed toward a living room (a first room,
a room 1), and (b) in FIG. 8 shows a second outlet 16461b
directed toward a main room (a second room, a room 2).
Positions, sizes, and shapes of the first outlet 16461a
and the second outlet 16461b are not necessarily the
same, and a plurality of air purifiers 164 may be mounted
in the smart wall 100.
[0082] FIG. 9 is a view showing a cross-section of the
air purifier 164 according to an embodiment. The air pu-
rifier 164 includes a body 1641, and a filter 1643 and a
blower fan 1644 positioned inside the body 1641. The
blower fan 1644 is an apparatus that sucks air such that
outside air passes through the air purifier 164. The filter
1643 may be placed between the blower fan 1644 and
an inlet of the air purifier 164 to purify the air introduced
into the air purifier 164. The blowing fan 1644 may receive
the air from the front and discharge the air from the side
as shown in FIG. 9. The blowing fan 1644 may discharge
the air by changing a direction of the air introduced into
the air purifier 164, thereby increasing utilization of an
internal space of the air purifier 164.
[0083] The air that has passed through the blower fan
1644 is discharged to the outside again through the out-
lets 16416a and 16461b. The air purifier 164 is mounted
on the smart wall 100 located between the first room (the
room 1) and the second room (the room 2), so that the
purified air may be supplied to the both rooms at the same
time using one air purifier 164.
[0084] An exhaust chamber 1646 for distributing the
purified air to be discharged to the two spaces may be
further included. FIG. 10 is a view showing the exhaust
chamber 1646 of the air purifier 164 according to an em-
bodiment. The exhaust chamber 1646 may include a plu-
rality of outlets 1646 directed toward one surface and the
other surface of the smart wall 100. In order to minimize
the number of members exposed on the art wall 150a,
the first outlet 16461a may be directed in a direction that
is not easily seen from the front. As shown in FIG. 10,
the first outlet 16461a may be positioned below the dis-
play device 161 to face upward.
[0085] Because the display device 161 or the like is
not disposed, the second outlet 16461b directed toward
the main room (the room 2) is difficult to be placed to face
upward like the first outlet 16461a so as not to be seen
by a user, so that the second outlet 16461b may be
formed perpendicular to the art wall 150b. in addition,
vertical levels of the first outlet 16461a and the second
outlet 16461b may be changed depending on conditions
of the space.
[0086] The exhaust chamber 1646 may include a par-
tition plate 16463 such that the air is distributed and dis-
charged to the first outlet 16461a and the second outlet
16461b. Amounts of air flowing to the first outlet 16461a
and the second outlet 16461b may be adjusted based
on a position of the partition plate 16463. In general, be-
cause a size of the living room (the room 1) is greater

than a size of the main room (the room 2), the partition
plate 16463 may be disposed to be biased from a center
to the second room (the room 2) such that more air flows
to the living room. When a surface of the smart wall 100
facing the living room is referred to as a front surface and
a surface facing the main room is referred to as a rear
surface, the partition plate 16463 may be disposed to be
biased toward the rear surface.
[0087] A connection body 1645 may be further includ-
ed to seal a space defined between the exhaust chamber
1646 and the body 1641. The connection body 1645 may
protrude from a discharge port of the body 1641 and be
in close contact with the exhaust chamber, and the con-
nection body 1645 may seal the space defined between
the exhaust chamber 1646 and the body 1641, so that
the air that has passed through the air purifier 164 may
not leak in the middle and may be discharged through
the first outlet 16461a and the second outlet 16461b.
[0088] When the user inserts the air purifier 164 into
the mounting cell of the frame structure using a lever
1647 and a pressing protrusion 1648, the pressing pro-
trusion 1648 may push the lever 1647, and the connec-
tion body 1645 may move toward the exhaust chamber
1646 to connect the space between the exhaust chamber
1646 and the body 1641.
[0089] When the air is supplied to the two spaces using
one air purifier 164, the air must be properly distributed
and supplied to the two spaces. First, the amount of air
discharged through the first outlet 16461a and the
amount of air discharged through the second outlet
16461b must be sensed. According to the present dis-
closure, an air amount sensor 210 may be disposed in
each of the first outlet 16461a and the second outlet
16461b to sense the amount of air discharged through
each outlet.
[0090] The air amount sensor 210 is a device for meas-
uring the amounts of air discharged through the first outlet
16461a and the second outlet 16461b. Even when the
positions of the first outlet 16461a and the second outlet
16461b are different as shown in FIG. 9, the air amount
sensor 210 in the first outlet 16461a and the air amount
sensor 210 in the second outlet 16461b may be disposed
at the same vertical level from the blower fan 1644. In
order to accurately compare the amounts of air dis-
charged through the first outlet 16461a and the second
outlet 16461b, it is desirable that distances from the blow-
er fan 1644 of the air amount sensor 210 in the first outlet
16461a and the air amount sensor 210 in the second
outlet 16461b are the same.
[0091] FIG. 11 is a view showing the air amount sensor
210 of the air purifier 164 according to an embodiment,
and FIG. 12 is a view showing a method for measuring
an amount of air using the air amount sensor 210 in FIG.
11.
[0092] The air amount sensor 210 of the present em-
bodiment includes a rotating fan 212, a magnet 213, and
a hall sensor 214. The rotating fan 212 rotates when the
air passes through the rotating fan 212, and rotates faster
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when the amount of air passing therethrough is large.
The rotating fan 212 may include a plurality of blades
extending radially from a center of rotation. The blade
may be formed in a streamlined shape curved in one
direction as shown in (b) in FIG. 11. The rotating fan 212
may rotate faster when the amount of air passing there-
through is large.
[0093] In order to accelerate a flow of air passing
through the rotating fan 212, an inclined guide 211 whose
exit is narrower than an entrance may be further included.
As the air that has passed through the blower fan 1644
passes through the inclined guide 211 with the narrow
exit, the air is accelerated to rotate the rotating fan 212
with greater force.
[0094] The inclined guide 211 may further include a
curved rib 215 curved in the same direction as a curved
direction of the blade of the rotating fan 212 such that air
may pass in line with the rotating direction of the rotating
fan 212. When the air flows spirally along the rib 215, the
rotating fan 212 may rotate faster.
[0095] In order to rotatably fix the rotating fan 212 at
the exit of the inclined guide 211, a bridge that crosses
the exit may be included as shown in FIG. 11, and the
rotating fan 212 may rotate as a center of rotation thereof
is pin-coupled to the bridge. The air may flow to a space
211a other than the bridge and flow out through the out-
lets 16461a and 16461b.
[0096] In order to sense a rotation period of such a
rotating fan 212, the magnet 213 located in the rotating
fan 212 and the hall sensor 214 for sensing the magnet
213 may be placed adjacent to each other. The hall sen-
sor 214 is a device that senses magnetism of the magnet
213, and when the magnet 213 is located close to the
hall sensor 214 within a predetermined distance, the hall
sensor 214 may generate a signal.
[0097] When the magnet 213 is disposed to be biased
in one direction from the center of rotation of the rotating
fan 212, a distance thereof from the hall sensor 214 pe-
riodically changes when the rotating fan 212 rotates. In
a state shown in (a) in FIG. 12, the hall sensor 214 gen-
erates the signal, and in a state in (b) in FIG. 12, the hall
sensor 214 does not generate the signal, so that a graph
as shown in (c) in FIG. 12 may be obtained. When a
period in which the hall sensor 214 generates the signal
is short, it may be determined that, because the speed
of the rotating fan 212 is high, the amount of air passing
through the corresponding air amount sensor 210 is
large.
[0098] In addition to the magnet and the hall sensor, a
sensor that may sense the rotation period of the rotating
fan 210 is applicable. For example, the number of rota-
tions may be calculated by sensing the blade of the ro-
tating fan 210 using a proximity sensor.
[0099] FIG. 13 is a view showing the air amount sensor
210 of the air purifier 164 according to another embodi-
ment, and FIG. 14 is a view showing a method for meas-
uring an amount of air using the air amount sensor 210
in FIG. 13.

[0100] The present embodiment may also use the con-
ical inclined guide 211 like the above-described embod-
iment, and may further include a piezo sensor disposed
at the exit of the inclined guide as shown in (a) in FIG.
13. Because amounts of the air flowing into the entrance
(a lower side in the drawing) and the air discharged
through the exit (an upper side in the drawing) of the
inclined guide 211 are the same, a pressure of the air
passing through the narrow exit may increase.
[0101] The piezo sensor may include a piezo disk 216
that bends in response to the pressure, a sensor sub-
strate 219 positioned at a circumference of the exit of the
inclined guide 211, and a terminal that is in contact with
the piezo disk 216 and connects the piezo disk 216 to
the sensor substrate 219.
[0102] The piezo disk 216, which is a disk-shaped
member, may include a first disk 216a and a second disk
216b that is located on one surface of the first disk 216a
and is smaller in size than the first disk 216a. When the
pressure is applied to the piezo disk 216, an electronic
arrangement between the first disk 216a and the second
disk 216b changes and a signal is generated. The first
disk 216a may contain a metal, and the second disk 216b
may be made of a ceramic material.
[0103] A first electrode 217a connected to the first disk
216a and a second electrode 217b connected to the sec-
ond disk 216b may be included, and the electrode may
be implemented in a form of a clip having a predetermined
strength in order to fix the piezo disk 216 to the exit of
the inclined guide 211. (b) in FIG. 13, which is a view
showing one surface of the piezo sensor, and (c), which
is a view showing the other surface of the piezo sensor,
include the first electrode 217a in contact with the first
disk 216a on the other surface of the piezo disk 216 and
the second electrode 217b in contact with the second
disk 216b on one surface of the piezo disk 216. The piezo
disk 216 may be interposed between the first electrode
217a and the second electrode 217b, and the first elec-
trode 217a and the second electrode 217b may extend
from the sensor substrate 219 and contain a material
having a predetermined rigidity to support the piezo disk
216.
[0104] Because only the first disk 216a is located on
the other surface of the piezo disk 216, the second elec-
trode 217b may be in contact with anywhere on the other
surface of the piezo disk 216, so that a thickness of the
first electrode 217a may be uniform as shown in (c). Both
ends of the first electrode 217a may be supported on the
sensor substrate and may be bent in a U-shape to stably
support the piezo disk 216.
[0105] Because both the second disk 216b and the first
disk 216a are exposed on one surface of the piezo disk
216, the second electrode 217b should not come into
direct contact with the first disk 216a. The second elec-
trode 217b is formed such that only a portion in contact
with the second disk 216b is thick and the remaining por-
tion is thin, so that a portion thereof overlapping with the
first disk 216a does not directly contact the piezo disk
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216. In order to stably support the piezo disk 216, the
second electrode 217b may be located in the middle of
both points of the first electrode 217a connected to the
sensor substrate 219.
[0106] There is a difference in the pressure applied to
the piezo disk 216 when the air does not pass as shown
in (a) in FIG. 14 and when the air passes as shown in (b)
in FIG. 14, so that the signal may be generated as shown
in (c) in FIG. 14 as the piezo disk 216 is bent. The amount
of air passing through the piezo sensor may be measured
based on a magnitude or a pattern of the signal.
[0107] A controller may sense the amounts of air dis-
charged through the first outlet 16461a and the second
outlet 16461b using the air amount sensors 210 as de-
scribed above, and may adjust the amounts of air dis-
charged through the first outlet 16461a and the second
outlet 16461b. For example, the air purifier 164 may be
controlled to discharge more air toward the living room
during times when people are active in the living room
and to supply more purified air to the main room at night.
[0108] FIGS. 15 to 17 are views showing various ex-
amples of an air amount adjusting portion of the air pu-
rifier 164. The air amount adjusting portion adjusts the
amounts of air discharged through the first outlet 16461a
and the second outlet 16461b.
[0109] An air amount adjusting portion 221 in FIG. 15
includes a gear for adjusting an angle of the blower fan
1644, and the angle of the blower fan 1644 is changed
as shown in (a) and (b) in FIG. 15 as a motor rotates.
When a sirocco fan that discharges the air in a lateral
direction is used as the blower fan 1644, it is possible to
increase the amount of air directed toward the first outlet
16461a as shown in (a) in FIG. 15 or increase the amount
of air directed toward the second outlet 16461b as shown
in (b) in FIG. 15 by adjusting the air discharging direction
of the sirocco fan.
[0110] An air amount adjusting portion 222 in FIG. 16
may include a rack pinion gear for adjusting a position of
the blower fan 1644. The blower fan 1644 may move in
a direction of the first outlet 16461a or in a direction of
the second outlet 16461b using a rotational force of the
motor. That is, the air amount adjusting portion 222 of
the present disclosure may increase the amount of air
directed to the first outlet 16461a as shown in (a) in FIG.
16 or may increase the amount of air directed to the sec-
ond outlet 16461b as shown in (b) in FIG. 16 by adjusting
the position of the fan.
[0111] The air amount adjusting portion in FIG. 17 may
selectively move the partition plate 16463 of the exhaust
chamber toward one surface or the other surface of the
smart wall 100 to increase the amount of air directed to
the first outlet 16461a as shown in (a) in FIG. 17 or in-
crease the amount of air directed to the second outlet
16461b as shown in (b) in FIG. 17.
[0112] FIG. 18 is a view showing a method for control-
ling the air purifier 164 according to an embodiment. Air
discharge amounts of the first room (the room 1) and the
second room (the room 2) are respectively set as x %

and y % (Sll), and the amount of air passing through each
outlet is measured by sensing the signal from the air
amount sensor 210 (S12). In this regard, the amount of
air may mean a relative amount of air between the first
outlet 16461a and the second outlet 16461b, not an ab-
solute amount of air. After a predetermined time, an av-
erage value of the signals of the air amount sensor 210
is obtained. Although shown as 60 seconds in the draw-
ing, the average value may be obtained after a time long-
er or shorter than the same (S13).
[0113] Whether a measured value of the air amount
sensor 210 located in the first outlet 16461a is higher
than the set value x % is determined (S14). When the
measured value is higher than x %, the controller may
control the air amount adjusting portions 221 and 222 to
decrease the amount of air of the first outlet 16461a and
increase the amount of air passing through the second
outlet 16461b (S15).
[0114] When the measured value of the air amount
sensor 210 located in the first outlet 16461a is lower than
the set value x %, whether a measured value of the air
amount sensor 210 located in the second outlet 16461b
is higher than the set value y % is determined (S16).
When the measured value is higher than y %, the con-
troller may control the air amount adjusting portions 221
and 222 to decrease the amount of air of the second
outlet 16461b and increase the amount of air passing
through the first outlet 16461a (S17).
[0115] When the measured value in each air amount
sensor 210 is not greater than the set value, that is, when
a balance is achieved, the measured value is initialized
again and the measurement is performed again (S18).
The controller of the present disclosure may adjust the
amounts of purified air supplied to the first room (the room
1) and the second room (the room 2) using the air amount
sensors 210 and the air amount adjusting portions 221
and 222.
[0116] The air purifier 164 according to the present dis-
closure may supply the purified air to the both surfaces
of the smart wall 100, and may sense and adjust the
amount of air discharged through each outlet.
[0117] The smart wall 100 according to another aspect
of the present disclosure may be installed on the wall at
the same vertical level as the multimedia device such as
the TV and the audio mounted on the wall to provide a
neat appearance.
[0118] The above detailed description should not be
construed as restrictive in all respects and should be con-
sidered as exemplary. The scope of the present disclo-
sure should be determined by a reasonable interpretation
of the appended claims, and all changes within the equiv-
alent scope of the present disclosure are included in the
scope of the present disclosure.

Claims

1. An air purifier comprising:
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a body including a discharge port on one side
thereof;
a blower fan mounted in the body;
a filter for allowing air introduced into the blower
fan to pass therethrough;
an exhaust chamber connected to the discharge
port and including a plurality of outlets; and
a plurality of air amount sensors respectively po-
sitioned adjacent to the plurality of outlets,
wherein the air amount sensor senses an
amount of air passing through the outlet,
wherein the air amount sensor includes:

a rotating fan rotated by air passing there-
through;
a magnet positioned in the rotating fan; and
a hall sensor for generating a signal when
the magnet is adjacent thereto,
wherein the air amount sensor senses the
amount of air passing through the outlet
based on a period of the signal sensed by
the hall sensor.

2. The air purifier of claim 1, further comprising an in-
clined guide having an entrance facing the discharge
port of the body and an exit with the air amount sen-
sor located therein, wherein the inclined guide nar-
rows from the entrance to the exit.

3. The air purifier of claim 2, wherein the inclined guide
further includes a bridge crossing the exit,
wherein a rotation shaft of the rotating fan is fixed to
the bridge and rotates.

4. The air purifier of claim 3, wherein the rotating fan
includes a center of rotation pin-coupled to the bridge
and a plurality of blades extending radially from the
center of rotation,

wherein the magnet is disposed biased to one
side from the center of rotation,
wherein the hall sensor is located on the bridge.

5. The air purifier of claim 4, wherein the inclined guide
includes a plurality of ribs protruding from an inner
surface thereof and extending from the entrance to
the exit,
wherein the blade and the rib have curved surfaces
having a convex shape in one direction.

6. The air purifier of claim 1, wherein the plurality of air
amount sensors are disposed to have the same dis-
tance from the discharge port.

7. The air purifier of claim 1, wherein the outlets include
a first outlet and a second outlet oriented in different
directions,
wherein the exhaust chamber includes:

a first chamber where the first outlet is located;
a second chamber where the second outlet is
located; and
a partition plate for partitioning the first chamber
and the second chamber.

8. The air purifier of claim 7, further comprising an air
amount adjusting portion for adjusting a flow of air
in directions of the first outlet and the second outlet.

9. The air purifier of claim 8, wherein the blower fan
includes a sirocco fan for sucking air from the front
and discharging air in a lateral direction,
wherein the air amount adjusting portion adjusts an
angle of the sirocco fan to adjust the air discharging
direction.

10. The air purifier of claim 8, wherein the air amount
adjusting portion moves a position of the blower fan
in a direction of one side or the other side of the
partition plate.

11. The air purifier of claim 8, wherein the air amount
adjusting portion moves the partition plate in a direc-
tion of the first outlet or in a direction of the second
outlet.

12. The air purifier of claim 8, further comprising a con-
troller configured to, when one of a first amount of
air sensed by a first air amount sensor located in the
first outlet and a second amount of air sensed by a
second air amount sensor located in the second out-
let is different from a percentage set therefor, control
the air amount adjusting portion such that the amount
of air lower than the set percentage increases.

13. The air purifier of claim 7, wherein the partition plate
is disposed to be biased toward the second outlet.

14. A smart wall comprising:

a plurality of frame modules having one or more
mounting cells defined therein;
a fastener for fastening the plurality of frame
modules to form a frame structure; and
an air purifier inserted into one of the mounting
cells,
wherein the air purifier includes:

a body including a discharge port on one
side thereof;
a blower fan mounted in the body;
a filter for allowing air introduced into the
blower fan to pass therethrough;
an exhaust chamber connected to the dis-
charge port and including a plurality of out-
lets; and
a plurality of air amount sensors respective-
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ly positioned adjacent to the plurality of out-
lets,
wherein the air amount sensor includes:

a rotating fan rotated by air passing
therethrough;
a magnet positioned in the rotating fan;
and
a hall sensor for generating a signal
when the magnet is adjacent thereto,
wherein the air amount sensor senses
an amount of air passing through the
outlet based on a period of the signal
sensed by the hall sensor.

15. The smart wall of claim 14, wherein the mounting
cell with the air purifier inserted thereinto is located
at a lower portion of the frame structure,
wherein the discharge port is located at an upper
portion of the body.
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