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(54) Hood ventilation system

(57) A hood ventilation system of the present inven-
tion comprises a hood installed over a cooking source
and having an intake opening at a surface of the hood
opposed to the cooking source in order that air including
cooking by-products generated from the cooking source
can be sucked into the intake opening; a first air suction
means installed in the hood and generating suction force
for sucking air through the intake opening and exhausting
air through an exhaust duct communicated with the first
air suction means to the outside; and a second air suction
means installed at the hood and generating suction force
in order that air escaping from the intake opening can be
introduced into the intake opening, whereby indoor en-
vironments can be comfortably maintained and air con-
taining cooking by-products generated during cooking
can be effectively exhausted to the outside.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a hood venti-
lation system, and more particularly, to a hood ventilation
system capable of effectively exhausting air containing
cooking by-products generated during cooking to the out-
side in order to maintain comfortable indoor environ-
ments.

2. Description of the Background Art

[0002] In general, a hood ventilation system is installed
over cooking appliances, heat sources, such as a micro-
wave range, an electric oven and the like such that air
containing pollutants generated during cooking of the
foods in household kitchens or in restaurants can be ex-
hausted to an external environment.
[0003] Figure 1 is a perspective view showing the con-
ventional hood ventilation system, and Figure 2 is a lon-
gitudinal sectional view showing an installation structure
of the conventional hood ventilation system and its state
of use.
[0004] As shown therein, the conventional hood ven-
tilation system includes: a hood 10 installed at a support
15 such as a mounting wall so as to be placed over a
cooking source 40, separating from the cooking source
40 such as a gas stove or a cooktop by a certain space;
a grease filter 32 mounted at an intake opening 31 formed
at an opening of the hood 10 which is opposed to an
upper surface of the cooking source 40 and removing
grease particles and aerosol particles generated during
cooking; a blower means 22 mounted at an upper side
in the hood 10 for generating intake airstreams; and an
exhaust duct 21 connected at an upper portion in the
hood 10 and guiding air having passed the hood 10 so
that the air can be exhausted to the outside.
[0005] The hood 10 includes: an air collecting chamber
30 having a canopy shape that its lower area is large, its
upper area is small and its inside is penetratingly formed
so as to collect air; and a machinery chamber 20 extend-
ing from and communicating with an upper portion of the
air collecting chamber 30, and having the blower means
22 therein communicated with the exhaust duct 21.
[0006] The intake opening 31 is formed at a lower sur-
face of the air collecting chamber 30 opposed to the cook-
ing appliance, and the grease filter 32 is mounted to stop
up the entire intake opening 31.
[0007] Since the grease filter 32 is constructed to allow
air to be ventilated, air generated from the cooking ap-
pliance, the heat source, is sucked into the air collecting
chamber 30, and grease, aerosol cooking by-products
which are included in the air are filtered by the grease
filter 32.
[0008] The blower means 22 includes a motor (not

shown) and a fan 23 connected to a rotary axis of the
motor, and rotating by rotation force of the motor and
generating airstreams. A concentric fan is used as the
fan 23.
[0009] An operation of the conventional hood ventila-
tion system will be described as follows.
[0010] Firstly, the hood ventilation system is operated
simultaneously with when cooking foods in the cooking
source 40.
[0011] When the power is supplied to the motor con-
stituting the blower means 22, the motor operates to
thereby rotate the fan 23 to generate airstreams by suc-
tion force.
[0012] At the same time, air including cooking by-prod-
ucts produced during cooking by the cooking source 40
is carried upward by natural convection, passes the
grease filter 32 by the suction force produced by the fan
23 and then is sucked into the air collecting chamber 30.
Air sucked into the air collecting chamber 30 is exhausted
to the outside through the fan 23 and the exhaust duct
21. In addition, when air passes the grease filter 32, the
grease particles, the aerosol particles and the like are
filtered through the grease filter 32.
[0013] However, in the conventional hood ventilation
system, as shown in Figure 2, when air containing the
cooking by-products during cooking flows upward by the
convection and then is sucked into the air collecting
chamber of the hood, the air is smoothly sucked into a
suction region of the lower surface of the air collecting
chamber having the grease filter and is discharged to the
outside through the exhaust duct, but the efficiency for
capturing hot and pollutant air from the cooking source
rapidly drops off.
[0014] In particular, when the suction force of the fan
is low, such a phenomenon becomes worse. Even
though the suction force of the fan is increased to en-
hance the air collecting efficiency, suction speed of air
which rises towards the region distant from the suction
region of the grease filter is lowered due to the flow re-
sistance factor by the grease filter and finally polluted air
spreads toward a user along an outer circumference of
the lower surface of the air collecting chamber of the
hood.
[0015] In addition, since the suction force by the fan is
lowered in inverse proportion to the square of a distance
from a suction surface of the air collecting chamber of
the hood, even though the suction force acts greatly on
the suction surface, air generated from the heat source
cannot be effectively collected in the hood if the distance
toward the heat source gets far away.
[0016] The air containing the cooking by-products
which are not collected within the hood flows in the room,
contaminating indoor air.
[0017] Accordingly, the user feels unpleasant consid-
erably, and it becomes hard to maintain comfortable in-
door environments.
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SUMMARY OF THE INVENTION

[0018] Therefore, an object of the present invention is
to provide a hood ventilation system capable of efficiently
exhausting air containing cooking by-products generated
during cooking in order to maintain comfortable indoor
environments.
[0019] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, there is provid-
ed a hood ventilation system comprising: a hood installed
over a cooking source and having an intake opening at
a surface of the hood opposed to the cooking source in
order that air including cooking by-products generated
from the cooking source can be sucked into the intake
opening; a first air suction means installed in the hood
and generating suction force for sucking air through the
intake opening and exhausting air through an exhaust
duct communicated with the first air suction means to the
outside; and a second air suction means installed at the
hood and generating suction force in order that air es-
caping from the intake opening can be introduced into
the intake opening.
[0020] The foregoing and other objects, features, as-
pects and advantages of the present invention will be-
come more apparent from the following detailed descrip-
tion of the present invention when taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.
[0022] In the drawings:

Figure 1 is a perspective view showing the conven-
tional hood ventilation system;
Figure 2 is a longitudinal sectional view showing an
installation structure of the conventional hood venti-
lation system and its state of use;
Figure 3 is a longitudinal sectional view showing a
structure of a hood ventilation system in accordance
with a first embodiment of the present invention;
Figure 4 is an enlarged view showing an important
part of the hood ventilation system in accordance
with the first embodiment of the present invention;
Figure 5 shows a hood ventilation system of the
present invention in accordance with the second em-
bodiment;
Figure 6 is a CFD result showing a velocity field of
airflow through the second air suction means of the
present invention;
Figure 7 is a CFD result showing a pressure field of
airflow through the second air suction means of the

present invention; and
Figure 8 is a CFD result showing an airflow locus by
the second air suction means of the present inven-
tion.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0023] Reference will now be made in detail to a hood
ventilation system of the present invention, examples of
which are illustrated in the accompanying drawings.
[0024] There can be a plurality of embodiments in ac-
cordance with the present invention, and, hereinafter, the
most preferable embodiment will be described.
[0025] In addition, it should be understood that the
above-described embodiments are not limited by any of
the details of the foregoing specific embodiment, unless
otherwise specified, but rather should be construed
broadly within its spirit and scope as defined in the ap-
pended claims.
[0026] Figure 3 is a longitudinal sectional view showing
a structure of a hood ventilation system in accordance
with a first embodiment of the present invention, and Fig-
ure 4 is an enlarged view showing an important part of
the hood ventilation system in accordance with the first
embodiment of the present invention.
[0027] As shown therein, a hood ventilation system in
accordance with the first embodiment of the present in-
vention includes: a hood 110 installed over and apart
from a cooking source 140 and having an intake opening
131 at a lower surface of the hood opposed to the cooking
source 140 in order that air including cooking by-products
generated from the cooking source 140 can be sucked
into the intake opening 131; a first air suction means 124
installed in the hood 110 and generating suction force
for sucking air through the intake opening 131 and ex-
hausting air through an exhaust duct 121 communicated
with the first air suction means 124 to the outside; and a
second air suction means 160 installed at the hood 110
and generating suction force in order that air escaping
from the intake opening 131 can be introduced into the
intake opening 131.
[0028] The hood 110 includes: an air collecting cham-
ber 130 having a canopy shape that its lower part is large,
its upper part is small and the inside is penetratingly
formed to collect air; and a machinery chamber 120 ex-
tending from and communicating with an upper portion
of the air collecting chamber 130, and having the first air
suction means 124 therein communicated with the ex-
haust duct 121.
[0029] The intake opening 131 is formed at a lower
surface of the air collecting chamber 130 opposed to the
cooking source 140, and a filter device 132 is mounted
at the intake opening 131 of the hood 110 for filtering air
so as to stop up the entire intake opening 131. In general,
a grease filter is mounted as the filter device 132.
[0030] Since the grease filter is constructed to allow
air to be ventilated, air generated from the cooking source
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passes through the grease filter and then is sucked into
the air collecting chamber 130, and grease, aerosol cook-
ing by-products included in the air are filtered by the
grease filter.
[0031] The first air suction means 124 includes a motor
(not shown) and a fan connected to a rotary axis of the
motor, and rotating by rotation force of the motor and
generating airstreams. In general, a sirocco fan of a dou-
ble suction type is used as the fan.
[0032] As for the second air suction means 160, when
air, including heat, cooking by-products and the like gen-
erated during cooking, which has risen toward the intake
opening 131 of the hood 110 by the action of natural
convection is not sucked to the intake opening 131, and
so passes a lower circumferential edge of the air collect-
ing chamber 130 and spreads out into the room, in order
to introduce the spreading air into the intake opening 131,
the second air suction means 160 forms negative pres-
sure field around an outer circumference of the intake
opening 131 and thus supplies suction force in a direction
of the intake opening 131. This will be described as fol-
lows.
[0033] As shown in Figure 4, the second air suction
means 160 includes: a walljet channel 151 having an air
suction opening 122 at its one side and a blower fan 123
installed therein for allowing air outside the hood 110 to
flow in through the air suction opening 122, and formed
at a wall surface of the hood in order that the air having
flowed in can be sprayed through a slit 150 formed in the
vicinity of the intake opening 131; and an airflow guide
portion 152 extending from the slit 150 and protrudingly
formed around the intake opening 131 for generating
negative pressure around a surface of the airflow guide
portion itself while the air sprayed from the slit 150 moves
along the surface.
[0034] The walljet channel 151 is formed within the
hood 110 along an inner wall surface of the hood by a
channel forming member 154 separated from the inner
wall of the hood 110 by a certain interval. The airflow
guide portion 152 is formed of a circular hollow member
so as to be integrally connected to the airflow forming
member 154. In addition, in the airflow guide portion 152,
a part of its outer circumferential surface predeterminedly
protrudes downward with respect to the lower surface of
the air collecting chamber 130 of the hood 110. That is,
the protruding surface of the airflow guide portion is
formed as a curved surface facing the intake opening. In
addition, the walljet channel 151 adjacent to the slit 150
is bent towards the airflow guide portion 152 such that
the air sprayed through the slit 150 can be easily intro-
duced to the airflow guide portion 152.
[0035] Moreover, though not shown in the drawings,
according to designs, the walljet channel 150 is prefera-
bly formed outside the hood 110 by installing the channel
forming member separated from the outer wall of the
hood 100 by a predetermined interval. In addition, it also
can be formed through a separate walljet channel pipe.
[0036] In addition, the slit 150 and the airflow guide

portion 152 formed at an outlet side of the walljet channel
151 are preferably formed to encompass a circumference
of the intake opening 131.
[0037] Meanwhile, a light transmission window 161 is
formed at the protruding surface of the airflow guide por-
tion 152, which is provided with a lighting source 162,
thereby making the surroundings of the hood bright and
improving appearance.
[0038] Velocity of air which flows through the walljet
channel 150 and is sprayed through the slit 150 is ap-
propriately 3 to 5 m/s. This is due to following reasons.
If the velocity is less than 3 m/s, negative pressure is not
stably generated around a surface of the airflow guide
portion 152 because of the weak coanda effect but there
is a problem that the speed is low. If the velocity is more
than 5 m/s, the negative pressure cannot be formed be-
cause separation of airstreams occurs at the surface of
the airflow guide portion 152.
[0039] An operation of the hood ventilation system in
accordance with the first embodiment of the present in-
vention will be described as follows.
[0040] Firstly, the hood ventilation system in accord-
ance with the present invention is operated simultane-
ously with when cooking foods in the cooking source 140.
[0041] When the power is supplied to the motor con-
stituting the first air suction means 124, the motor oper-
ates to thereby rotate the fan to generate airstreams by
suction force.
[0042] At this time, air including cooking by-products
generated during cooking in the cooking source 140 is
carried upward by convection, passes the grease filter
mounted at the lower surface of the air collecting chamber
130 of the hood by the suction force produced by the first
air suction means 124 to thereby filter the cooking
by-products and then is sucked into the air collecting
chamber 130. Air sucked into the air collecting chamber
130 is exhausted to the outside through the exhaust duct
121.
[0043] At the same time, the second air suction means
160 operates to improve air collection efficiency through
the intake opening. That is, air outside the hood flows in
by the blower fan 123 installed within the walljet channel
151, flows along the walljet channel 151 and is sprayed
at the proper speed through the slit 150. The sprayed air
flows along the protruding surface of the airflow guide
portion 152, and at this time, the negative pressure is
formed around the surface by the coanda effect. Accord-
ingly, the air containing the cooking by-products which
has not been sucked into the intake opening by the suc-
tion force of the first air suction means 124 but spread
out becomes flowing in a direction of the intake opening
131 by the pressure difference generated because of the
negative pressure produced around the airflow guide por-
tion 152. The air having flowed towards the intake open-
ing flows into the hood 110 through the intake opening
131 and then is exhausted to the outside through the
exhaust duct 121.
[0044] Hereinafter, the second embodiment of the
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hood ventilation system of the present invention, espe-
cially the second air suction means, will be described in
detail.
[0045] Figure 5 shows a hood ventilation system of the
present invention in accordance with the second embod-
iment. Here, since other constituents except for the sec-
ond air suction means of the hood ventilation system in
accordance with the second embodiment of the present
invention are the same as those of the first embodiment,
a detailed description for them will be omitted.
[0046] As shown therein, a second air suction means
180 of the hood ventilation system in accordance with
the second embodiment of the present invention in-
cludes: a walljet channel 171 having one side communi-
cating with the exhaust duct 121 such that air can flow
therein from the exhaust duct 121, and formed at a wall
surface of the hood 110 in order that the air having flowed
therein can be sprayed through a slit 170 formed in the
vicinity of the intake opening 131; and an airflow guide
portion 172 extending from the slit 170 and protrudingly
formed around the intake opening 131 for generating
negative pressure a surface of the airflow guide portion
itself while the air sprayed from the slit 170 moves along
the surface.
[0047] That is, by making one end of the walljet channel
171 communicate with the exhaust duct 121 without us-
ing a separate blower fan as a blower source which allows
air to flow through the walljet channel 171, part of air
sucked through the intake opening 131 by the first air
suction means 124 and exhausted through the exhaust
duct 121 flows within the walljet channel 171.
[0048] Air flowing through the walljet channel 171 is
sprayed through the slit 170 and flows towards the intake
opening 131 along the protruding surface of the airflow
guide portion 172. At this time, the negative pressure is
formed on the surface of the airflow guide portion 172
and the ambient air is introduced to the intake opening
131 by the pressure difference.
[0049] As shown in Figure 5, a more detailed descrip-
tion on the airflow guide portion and the walljet channel
of the second embodiment of the present invention is the
same as that of the first embodiment, and thus the de-
scription will be omitted.
[0050] Firstly, the hood ventilation system of the
present invention is operated simultaneously with when
cooking foods in the cooking source 140.
[0051] When the power is supplied to the motor con-
stituting the first air suction means 124, the motor oper-
ates to thereby rotate the fan to generate airstreams by
suction force.
[0052] At this time, air including cooking by-products
generated during cooking in the cooking source 140 is
carried upward by convection, passes the grease filter
123 mounted at the lower surface of the air collecting
chamber 130 of the hood by the suction force produced
by the first air suction means 124 to thereby filter the
cooking by-products and then is sucked into the air col-
lecting chamber 130. Air sucked into the air collecting

chamber 130 is exhausted to the outside through the
exhaust duct 121.
[0053] At the same time, the second air suction means
180 operates to improve air collection efficiency through
the intake opening. That is, part of air passing the exhaust
duct 121 and exhausted to the outside is introduced with-
in the walljet channel 171 communicating with the ex-
haust duct 21, and the introduced air passes the walljet
channel 171 and then is sprayed at the proper speed
through the slit 170. The air sprayed through the slit 170
flows in a direction of the intake opening 131 along the
protruding surface of the airflow guide portion 172. At this
time, negative pressure is formed around the airflow
guide portion 172, which allows air which has not been
sucked into the intake opening 131 by the first air suction
means 124 but spread out to be introduced towards the
intake opening 131 by the pressure difference of air. The
introduced air flows into the hood 110 through the intake
opening 131 and then is exhausted to the outside through
the exhaust duct 121.
[0054] Figures 6 and 8 are graphs showing that per-
formance of the hood ventilation system in accordance
with the present invention is analyzed using computa-
tional fluid dynamics (CFD). Figure 6 is a graph showing
a velocity vector field of airflow through the second air
suction means of the present invention, Figure 7 is a
graph showing a pressure field of airflow through the sec-
ond air suction means of the present invention and Figure
8 is a graph showing an airflow locus by the second air
suction means of the present invention.
[0055] As shown in Figures 6 and 7, it can be checked
that as air sprayed through the walljet channel 151 and
171 is guided and flows by the airflow guide portion 152
and 172, negative pressure is generated around the air-
flow guide portions 152 and 157 toward the intake open-
ing 131 by the coanda effect.
[0056] In addition, as shown in Figure 8, it also can be
checked that air containing the cooking by-products
which spreads toward a lower circumferential edge of the
air collecting chamber 130 of the hood 110 is sucked into
the intake opening 131 by suction force according to the
fact that the negative pressure is formed around the air-
flow guide portions 152 and 157 toward the intake open-
ing 131.
[0057] As so far described, the hood ventilation system
in accordance with the present invention can improve
efficiency in collecting contaminated air produced during
cooking and maintain comfortable indoor environments
by introducing part of air including cooking by-products,
which has not been sucked into the intake opening
around the and spread in the vicinity of the intake opening
by the pressure difference caused by artificial generation
of negative pressure, to the hood.
[0058] In addition, by additionally operating the second
air suction means at a low suction velocity by the first air
suction means, air containing cooking by-products can
be exhausted through the hood at low power consump-
tion and more efficiently.
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[0059] In addition, by installing a lighting system in the
airflow guide portion, appearance and diversity in a de-
sign method are improved.
[0060] As the present invention may be embodied in
several forms without departing from the spirit or essen-
tial characteristics thereof, it should also be understood
that the above-described embodiments are not limited
by any of the details of the foregoing description, unless
otherwise specified, but rather should be construed
broadly within its spirit and scope as defined in the ap-
pended claims, and therefore all changes and modifica-
tions that fall within the metes and bounds of the claims,
or equivalence of such metes and bounds are therefore
intended to be embraced by the appended claims.

Claims

1. A hood ventilation system, comprising:

a hood installed over a cooking source and hav-
ing an intake opening at a surface of the hood
opposed to the cooking source in order that air
including cooking by-products generated from
the cooking source can be sucked into the intake
opening;
a first air suction means installed in the hood
and generating suction force for sucking air
through the intake opening and exhausting air
through an exhaust duct communicated with the
first air suction means to the outside; and
a second air suction means installed at the hood
and generating suction force in order that air es-
caping from the intake opening can be intro-
duced into the intake opening.

2. The system of claim 1, wherein the second air suction
means generates negative pressure in the vicinity of
an outer circumference of the intake opening.

3. The system of claim 2, wherein the second air suction
means comprises:

a walljet channel having an air suction opening
at its one side and a blower fan installed therein
for allowing air outside the hood to flow in
through the air suction opening, and formed at
a wall surface of the hood in order that the air
having flowed in can be sprayed through a slit
formed around the intake opening; and
an airflow guide portion extending from the slit
and protrudingly formed around the intake open-
ing for generating negative pressure around a
surface of the airflow guide portion itself while
the air sprayed from the slit moves along the
surface.

4. The system of claim 3, wherein the walljet channel

is formed at an outer wall of the hood

5. The system of claim 3, wherein the walljet channel
is formed at an inner wall of the hood.

6. The system of claim 3, wherein a protruding surface
of the airflow guide portion is formed as a curved
shape.

7. The system of claim 3, wherein the walljet channel
around the slit is formed to be curved towards the
airflow guide portion so that air sprayed through the
slit can be easily introduced to the airflow guide por-
tion.

8. The system of claim 3, wherein the slit and the airflow
guide portion are formed to encompass a circumfer-
ence of the intake opening.

9. The system of claim 3, wherein the airflow guide por-
tion is formed of a circular hollow member, is provid-
ed with a light transmission window, and has a light-
ing source installed therein.

10. The system of claim 3, wherein velocity of air flowing
through the walljet channel is 3 to 5 m/s.

11. The system of claim 2, wherein the second air suction
means comprises:

a walljet channel having one side communicat-
ing with the exhaust duct such that air can flow
therein from the exhaust duct and formed at a
wall surface of the hood in order that the air hav-
ing flowed therein can be sprayed through a slit
formed around the intake opening; and
an airflow guide portion extending from the slit
and protrudingly formed around the intake open-
ing for generating negative pressure around a
surface of the airflow guide portion itself while
the air sprayed from the slit moves along the
surface.

12. The system of claim 11, wherein the walljet channel
is formed at an outer wall of the hood.

13. The system of claim 11, wherein the walljet channel
is formed at an inner wall of the hood.

14. The system of claim 11, wherein a surface of the
airflow guide portion is formed as a curved surface.

15. The system of claim 11, wherein the walljet channel
in the vicinity of the slit is formed to be curved towards
the airflow guide portion so that air sprayed through
the slit can be easily introduced to the airflow guide
portion.
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16. The system of claim 11, wherein the slit and the air-
flow guide portion are formed to encompass a cir-
cumference of the intake opening.

17. The system of claim 11, wherein a light transmittance
window is formed at a protruding surface of the air-
flow guide portion, in which a lighting source is in-
stalled.

18. The system of claim 11, wherein velocity of air which
flows through the walljet channel and is sprayed
through the slit is 3 to 5 m/s.
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