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(57) Abstract: Disclosed is a ventilation system (100) comprising an air introduction unit (110) for introducing outdoor air into
an indoor space, an air purification unit (130) for purifying air introduced by the air introduction unit (110), an air jet unit (150)
for diffusing and jetting air purified by the air purification unit (130) into a predetermined space, an air distribution unit (170) for
distributing air in the predetermined space to a plurality of spaces, and an air evacuation unit (190) for evacuating air containing

pollutants which reside in the plurality of spaces.
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Description

VENTILATING SYSTEM
Technical Field

The present invention relates to a ventilating system, and more particularly to a
ventilation system which purifies and sends fresh outdoor air to a space inside a
building and forcibly evacuates polluted indoor air outside the building in order to
keep indoor air fresh.

Background Art

A ventilation system is an apparatus which is generally installed in buildings and
transportation systems to exchange polluted indoor air with fresh outdoor air. For
example, the ventilation system has a structure in general buildings such that polluted
air is pushed up by the pressure caused by the difference between indoor and outdoor
temperatures and is then evacuated outside a building by the suction force of natural
wind blowing in an upper portion of a space inside the building, and fresh air is pulled
up from the lower portion of the indoor space of the building.

Such a ventilation system has a problem of decreased heating efficiency, especially
in the winter season, because heated air rises and is exhausted.

In particular, carcinogens such as benzene, toluene, or xylene, having relatively
high specific gravity in comparison with oxygen, remain in an indoor space rather than
being discharged outside, since they cannot rise along with the heated air.

Furthermore, in the case in which the ventilation system is equipped with a heat
exchanger in order to recover heat from the discharged heated air, narrow gaps
between heat-sinking plates of the heat exchanger cause heat exchange efficiency to
decrease as time goes by because foreign matter is caught in the gaps between heat-
sinking plates, and makes the work of cleaning the heat exchanger difficult. Further,
since the structure of the ventilation system is complicated, price competitiveness

suffers.
Disclosure of Invention

Technical Problem

Accordingly, the present invention has been devised in consideration of the afore-
mentioned problems and conditions, and it is a feature of the present invention to
provide a ventilation system which does not evacuate hot air rising to and staying in an
upper portion of a space inside a building, so that heat efficiency is thus increased.

It is a further feature of the present invention to provide a ventilation system which
can reliably evacuate carcinogens, such as benzene, toluene, and xylene, residing in the

lower portion of a space inside a building.
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It is a still further feature of the present invention to provide a ventilation system
which does not cause problems such as decreased heating efficiency, cleaning
difficulty, and complication of a ventilation structure attributable to a heat exchanger.
Technical Solution

In order to achieve the above described advantageous effects and features in
accordance with the present invention, there is provided a ventilation system having an
air introduction unit for introducing outdoor air into a space inside a building and an
air evacuation unit for evacuating indoor air outside the building, in which the air in-
troduction unit is installed in an upper portion of the building and the air evacuation
unit is installed in a lower portion of the building.

The ventilation system further includes an air purification system such as a filter in
order to purify outdoor air before the outdoor air is introduced into of the space inside
the building.

Advantageous Effects

According to the present invention, it is possible to increase heating efficiency
because indoor air is evacuated through the air evacuation unit installed in a lower
portion of a building so heated air residing in an upper portion of a room of a building
is not evacuated outside.

Further, since the air evacuation unit is installed in a lower portion of a building,
carcinogens such as benzene, toluene, and xylene, residing in a lower portion of a
building, can be reliably evacuated outside the building.

Still further, since the ventilation system does not include a heat exchanger, the
ventilation system is free from problems of decreased heat exchange efficiency,
difficulty in cleaning a heat exchanger, and complication of the ventilation structure.
Brief Description of the Drawings

FIG. 1 is a schematic view illustrating a ventilation system according to one
embodiment of the present invention;

FIG. 2 is a schematic view illustrating an air introduction unit shown in FIG. 1;

FIG. 3 is a schematic view illustrating a purification unit shown in FIG. 1;

FIG. 4 is a cross-sectional view illustrating the purification unit, taken along line A-
A shown in FIG. 1;

FIG. 5 is a cross-sectional view illustrating a filter shown in FIG. 4;

FIG. 6 is a cross-sectional view illustrating an air purification unit, taken along line
B-B shown in FIG. 3;

FIG. 7 is a cross-sectional view illustrating the air diffuser shown in FIG. 1;

FIG. 8 is a perspective view illustrating the air distribution unit shown in FIG. 1;

FIG. 9 is a cross-sectional view illustrating the socket and filter shown in FIG. 8;
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FIG. 10 is a perspective view illustrating the air evacuation unit shown in FIG. 1;
and

FIG. 11 is a cross-sectional view illustrating the socket and filter shown in FIG. 10.

Best Mode for Carrying Out the Invention

A ventilation system according to the present invention includes an air introduction
unit for introducing outdoor air into a building, an air purification unit for purifying air
introduced by the air introduction unit, an air jet unit for diffusing and jetting air
purified by the air purification unit into a predetermined space in the building, an air
distribution unit for distributing the air in the predetermined space to divided spaces,
and an air evacuation unit for evacuating polluted air in the divided spaces outside.

The ventilation system may further include an installation plate for receiving the air
introduction unit therein. The installation plate is made of iron net or PVC net.

The ventilation system may further include a filter for filtrating introduced air and a
blower for blowing the purified air.

The filter include a filter part, further includes a ring-shaped upper lid and a ring-
shaped lower lid installed on an upper end and a lower end of the filter part, re-
spectively, and is connected to the air introduction unit via a transportation pipe. The
filter part has a wrinkled shape, like the letter “W.”

The blower is installed in the air introduction unit using an anti-vibration pad in
order to absorb vibrations generated when the blower operates and is connected to the
air distribution unit via two or more transportation pipes.

The air jet unit may include an air diffuser which diffuses and jets air, and the air
diffuser includes a diffusing part for diffusing air and a neck part connected to the air
purification unit via a transportation pipe.

The air distribution unit may include a socket installed to a fixed body and a filter
detachably installed to the socket.

The filter includes a filter part, for filtering dust from the air and preventing the
generation of noise, and ring-shaped lids combined with respective ends of the filter
part. The filter part includes an outer filter part and an inner filter part, which is
inserted into the outer filter part, and the outer filter part and the inner filter part form a
wrinkled shape in the form of the letter “W.”

The air evacuation unit includes a socket installed on a fixed body and a filter
detachably attached to the socket.

The socket is provided with a fan motor for evacuating indoor air to the outside.

The filter includes a filter part for preventing the introduction of outdoor air and the
generation of noise, and ring-shaped lids combined with respective ends of the filter

part. The filter part has a wrinkled shape in the form of the letter “W.”
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Mode for the Invention

Hereinafter, a ventilation system according to preferred embodiments of the present
invention will be described with reference to the accompanying drawings.

The ventilation system according to embodiments of the present invention is an
example of a ventilation system installed in a building having a veranda, a living room
and bedrooms.

As shown in FIG. 1, the ventilation system 100 comprises an air introduction unit
100, an air purification unit 130, an air jet unit 150, an air distribution unit 170, and an
air evacuation unit 190.

The air introduction unit 110 functions to introduce outdoor air into a building, and
is fixed to an outer window W1 of a veranda.

The air purification unit 130 functions to purify outdoor air introduced by the air in-
troduction unit 110 and is fixed to the inner surface of a wall of a veranda using a
fixing means such as bolts.

The air jet unit 150 functions to jet purified air toward a living room, and is fixed to
the upper portion of an inner window W2 of a veranda, disposed between the veranda
and the living room.

The air introduction unit 110 and the air purification unit 130 are connected to each
other via a first transportation pipe 111, and the air purification unit 130 and the air jet
unit 150 are connected to each other via a second transportation pipe 112.

The air distribution unit 170 functions to distribute air, jetted to the living room, to
respective bedrooms and is fixed to the upper portion of a door D disposed between the
living room and the bedroom.

The air evacuation unit 190 functions to evacuate polluted indoor air outside a
building and is installed to be fixed to the lower portion of the inner surface of a wall
of each bedroom.

As shown in FIG. 2, the upper portion of the window W1 is cut away, a partition
plate 121 is provided on the cut upper end of the window W1, and an installation plate
122 is provided on the partition plate 121. The installation plate 122 can be made of
iron net or PVC net, and is securely fixed between the wall (denoted by Uw in FIG. 1)
and the partition plate 121 by a fixing means such as an adhesive, which is not shown,
but is well-known.

The installation plate 122 has a penetration hole 123, allowing air introduced by the
air introduction unit 110 to pass therethrough, and a plurality of through holes 124
arranged around the penetration hole 123. The air introduction unit 110 is fixed to the
installation plate 122 using a coupling means such as bolts 125 which are passed

through respective through holes 124.
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As shown in FIG. 3, the air purification unit 130 includes a cube-shaped casing 131,
and sockets 132 and 133 provided in a top panel of the casing 131. One socket 132 is
disposed on a first side of the top panel of the casing 131 and the other two sockets 133
are disposed on a second side of the top panel of the casing 131, being spaced far apart
from the socket 132.

As shown in FIG. 4, which is a cross-sectional view taken along line A-A in FIG. 3,
the sockets 132 and 133 provided on the top panel of the casing 131 protrude from the
upper surface and the lower surface, respectively, and extend upward and downward
from the upper and the lower surface, respectively, by a predetermined length.

In the casing 131, a filter 134 for filtering air and a blower 135 for directing the
filtrated air toward the outside of the casing are installed.

The filter 134, as shown in FIG. 5, comprises a filter part 136 and an upper lid 137a
and a lower lid 137b for securing the filter part 136. A ring-shaped lid fixation plate
138 is installed on the upper lid 137a, and the socket 139 is fixed on the lid fixation
plate 138 through a welding method. The socket 132 and the socket 139 are connected
to each other via a third transportation pipe 113.

The filter part 136 is densely wrinkled to thus have the shape of the letter “W”” and
has a cylindrical shape overall when it is in the state of shrinking. When the filter part
136 is in the state of shrinking, the upper lid 137a and the lower lid 137b are inserted
into an upper end portion and a lower end portion of the filter part 137, respectively.

The blower 135 is selected from ones which are well known in the art. The blower
135 is securely installed on the support plate 141, which has the shape of the letter “L”
and is installed on the floor. Further, an anti-vibration pad 142 is provided between the
support plate 141 and the floor in order to absorb vibrations generated when the blower
135 operates.

As shown in FIG. 6, there are a fan motor 143 and a distributor 144 for distributing
air into two pipes. The distributor 144 is installed such that it is fixed to the blower 135
using a fixing belt 145.

The distributor 144 is connected to the two sockets 133 installed in the top plate 151
via two fourth transportations 114.

As shown in FIG. 7, the air jet unit 150 has a hollow cylindrical or parallelepiped
casing 151, and is fixed to the window W2 of a veranda by a coupling means such as
bolts 153, which pass through the through holes 152 formed in the casing 151. A
diffuser 154 is disposed in the casing 151 in order to diffuse and jet air. The diffusing
part 155 of the diffuser 154 is directed toward the living room, and a neck part 156 of
the diffuser 154 is directed toward the veranda. The neck part 156 is connected to the
second transportation pipe 112 connected to the air purification unit 130.

As shown in FIG. 8 and FIG. 9, the air distribution unit 170 includes a socket 171
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and a filter 175.

The socket 171 is installed on a panel disposed above a door between each bedroom
and the living room. The socket 171 comprises an insertion part 171 inserted into a
hole which has a diameter from 125 to 250 millimeters and is formed in the wall above
the door, an installation part 173 to which the filter 175 is installed, and a frame part
174 disposed between the insertion part 172 and the installation part 173 and having a
relatively large area in comparison with the insertion part 172 and the installation part
173. Thanks to the frame part 174, the insertion part 172 is inserted alone into the hole
of the wall in which the socket 141 is provided.

The filter 175 comprises a filter part 176, which eliminates dust from the air and
prevents noise, and a ring-shaped front lid 177 and a ring-shaped back lid 178 which
are coupled to the front end and the back end of the filter part 176. The filter part 176
comprises an inner filter part 176a and an outer filter part 176b. The inner filter part
176a has a cylinder shape having a diameter of 270 millimeters, and has wrinkles, each
being distanced by about 20 millimeters and formed by folding filter cloth into the
shape of the letter “W”” 280 times. The outer filter part 176b has a cylinder shape
having a diameter of 320 millimeters, and has wrinkles, each being distanced by about
20 millimeters and formed by folding filter cloth into the shape of the letter “W”” 350
times. The inner filter part 176a is inserted into the outer filter part 176b. A picture
frame can be attached to the outer surface of the front lid 177 in order to improve the
appearance of the filter.

Since the filter 175 can be separated from the socket 171, it is possible to separate
the filter 175 alone when dust collects on the filter 175, so that the filter 175 can be
easily cleaned.

As shown in FIG. 10 and FIG. 11, the air evacuation unit 190 comprises a socket
191 and a filter 195.

The socket 191 is installed in a lower portion of an outer wall of each bedroom. The
socket 191 comprises an insertion part 192 inserted into a hole formed in the outer wall
of each bedroom and an installation part 193 to which the filter 195 is installed. A
frame part 194, having a relatively large area in comparison with the insertion part 192
and the installation part 193, is provided between the insertion part 192 and the in-
stallation part 193. Thanks to the frame part 194, the insertion part 192 is inserted
alone into the hole of the wall in which the socket 191 is formed. Further, a fan motor
196 is installed on the installation part 193 in order to evacuate air.

The filter 195 comprises a filter part 197 which prevents outdoor air from being
introduced and inhibits noise generated when the fan motor 196 operates, and a ring-
shaped front lid 198a and a ring-shaped back lid 198b which are coupled to the front
end and the back end of the filter part 197, respectively. The filter part 197 has
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wrinkles formed by folding filter cloth in the shape of the letter “W”” 280 times, in
which the wrinkles are distanced from each other by about 20 millimeters, and has a
diameter of 270 millimeters.

A picture frame can be attached to the outer surface of the front lid 198a in order to
improve the appearance of the filter 195.

Since the filter 195 can be separated from the socket 191, the filter can be easily
cleaned when dust is piled on the filter 195.

The operation of the ventilation system according to the present invention is
described below.

Outdoor air introduced by the air introduction unit 110 flows to the air purification
unit 130 via the first transportation pipe 111.

The air then flows to the filter unit 134 via the third transportation pipe 113, which
is connected to the first transportation pipe 111, so that it is filtered. The filtered air
flows to the second transportation pipe 112 via the fourth transportation pipe 114 using
the force of the blower 135.

The air is then jetted into the living room by the air jet unit 150, which is connected
to the second transportation pipe 112. At this time, pollutants residing near the floor of
the living room are pushed outside the building through a gap formed between a
windowsill and a window due to the movement of air.

Then, the air in the living room flows toward each bedroom through the air dis-
tribution unit 170. At this time, indoor air containing pollutants near the floor of each
bedroom is discharged outside the bedroom thanks to suction force generated when the
fan motor 196 of the air evacuation unit 190 operates. Thus, thanks to the air dis-
tribution unit 170, the air fills empty spaces formed as the indoor air is discharged.

Hereinabove, even though the ventilation system according to the present invention
is described with reference to preferred embodiments, the present invention is not
limited to the above-described embodiments, and those skilled in the art will appreciate
that various modifications and changes are possible, without departing from the scope

and spirit of the invention.

Industrial Applicability

The ventilation system according to the present invention can be installed in
buildings and vehicles, and can increase heating efficiency because hot air rising to the
upper portion of an indoor space is not discharged out.

The ventilation system according to the present invention can reliably discharge
carcinogens such as benzene, toluene, and xylene residing in the lower portion of a
space inside buildings and vehicles.

Since the ventilation system according to the present invention does not include a
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heat exchanger, it can be free from problems such as decreased heat exchange
efficiency, difficulty in cleaning a heat exchanger, and complication of a ventilation

structure.
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Claims
A ventilation system, comprising:
an air introduction unit for introducing outdoor air into an indoor space;
an air purification unit for purifying air introduced by the air introduction unit;
an air jet unit for diffusing and jetting air purified by the air purification unit into
a predetermined indoor space;
an air distribution unit for distributing air remaining in the predetermined indoor
space to other partitioned indoor spaces; and
an air evacuation unit for evacuating air containing pollutants which remain in
the partitioned indoor spaces outside.
The ventilation system according to claim 1, further comprising an installation
plate in which the air introduction unit is installed.
The ventilation system according to claim 2, wherein the installation plate is
made of iron net or PVC net.
The ventilation system according to claim 1, wherein the air purification unit
includes a filter for filtering the introduced air and a blower for blowing the
purified air out.
The ventilation system according to claim 4, wherein the filter comprises a filter
part, and a ring-shaped upper lid and a ring-shaped lower lid installed to an upper
end and a lower end of the filter part, respectively, and wherein the filter is
connected to the air introduction unit via a transportation pipe.
The ventilation system according to claim 5, wherein the filter part has a
wrinkled shape in the form of a letter “W.”
The ventilation system according to claim 4, wherein the blower is installed to
the air purification unit using an anti-vibration pad disposed therebetween.
The ventilation system according to claim 4, wherein the blower is connected to
the air jet unit via two or more transportation pipes.
The ventilation system according to claim 1, wherein the air jet unit includes an
air diffuser which diffuses and jets air, and the air diffuser comprises a diffusing
part for diffusing air and a neck part connected to the air purification unit via a
transportation pipe.
The ventilation system according to claim 1, wherein the air distribution unit
comprises a socket installed to a fixed body and a filter detachably installed to
the socket.
The ventilation system according to claim 10, wherein the filter comprises a filter
part for eliminating dust from air and inhibiting noise, and ring-shaped lids

provided to respective ends of the filter part.
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The ventilation system according to claim 11, wherein the filter part comprises
an outer filter part and an inner filter part, inserted into the outer filter part, and
the inner filter part and the outer filter part form a wrinkled shape in a form of a
letter “W.”

The ventilation system according to claim 1, wherein the air evacuation unit
comprises a socket installed to a fixed body and a filter detachably installed to
the socket.

The ventilation system according to claim 13, wherein the socket has a fan motor
which evacuates indoor air out.

The ventilation system according to claim 13, wherein the filter comprises a filter
part which prevents introduction of outdoor air and generation of noise and ring-
shaped lids provided to respective ends of the filter part.

The ventilation system according to claim 15, wherein the filter part has a

wrinkled shape in a form of a letter “W.”
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