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(54) VENTILATION SYSTEM AND METHOD FOR CONTROLLING THE SAME

(57) A ventilation system and a method for discharg-
ing hazardous air during cooking are disclosed. The ven-
tilation system allows hazardous air generated by cook-
ing to flow in a backward direction of a cooking device
so as to quickly transfer the hazardous air to a hood, such
that the hazardous air is prevented from being inhaled
by a user. As a result, the hazardous air may be concen-
trated into a predetermined region without being dissi-
pated, and then subsequently discharged outside. Infor-
mation about a quality of air generated in a current state
of a cooking space is transferred to a user so that the
user may more actively use the ventilation system, there-
by better protecting the user’s health.
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Description

TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate
to a ventilation system for discharging hazardous air gen-
erated during cooking, and a method for controlling the
same.

BACKGROUND

[0002] A cooking space such as a kitchen includes a
hood for discharging fumes and heat caused by cooking
to the outside.
[0003] Generally, the hood installed at an upper side
of a cooking device may suction smoke and fumes gen-
erated by cooking. As the smoke and fumes spread up-
ward, the hood region may need to be enlarged in pro-
portion to the increasing hood height from the cooking
device.
[0004] However, air pollutants (hereinafter referred to
as hazardous air) such as fine dust, formaldehyde, car-
bon monoxide (CO), volatile organic compounds, etc. are
generated in a cooking process of cooking materials such
as cooking oil at a level exceeding a reference value re-
gardless of the cooking device, and concentration of ul-
tra-fine dust generated in most cooking processes is
more than 25 times a reference concentration of ultra-
fine dust.
[0005] Because of the environment of such cooking
spaces such as a kitchen, many researchers have as-
serted that nonsmoking women suffer from higher rates
of lung cancer due to hazardous air generated from the
kitchen.
[0006] When a user opens a window and operates the
hood to let fresh air in, a large amount of hazardous air
is discharged outside. However, due to structural char-
acteristics of the hood installed at the upper side of the
cooking device, hazardous air and fine dust generated
in the cooking of food may move upward toward the hood,
and at the same time, hazardous air can move toward
the respiratory organs of the user who cooks the food,
such that the user inhales the hazardous air.
[0007] In addition, the user is unable to recognize a
pollution level of the air generated by cooking. Some us-
ers who do not like listening to loud noise generated from
the hood often prefer to cook food without operating the
hood.

SUMMARY

[0008] To address the above-discussed deficiencies,
it is a primary object to provide a ventilation system for
allowing hazardous air generated by cooking to flow in a
backward direction of a cooking device so as to quickly
transfer the hazardous air to a hood, and a method for
controlling the same.
[0009] It is another aspect of the present disclosure to

provide a ventilation system for transferring information
about a quality of air generated in a current state of a
cooking space to a user so that the user can more actively
use the ventilation system, and a method for controlling
the same.
[0010] Additional aspects of the invention will be set
forth in part in the description which follows and, in part,
will be obvious from the description, or may be learned
by practice of the invention.
[0011] According to certain embodiments of the
present disclosure, a ventilation system includes a cook-
ing device, a ventilation device installed at an upper part
of the cooking device to discharge hazardous air gener-
ated during cooking, and a sensor portion configured to
measure levels of fine dust and gas density contained in
the hazardous air. The cooking device further includes
an air induction device configured to direct the hazardous
air to a rear side of the cooking device according to the
measurement levels of fine dust and gas density meas-
ured by the sensor portion so that the resultant hazardous
air is transmitted to the ventilation device.
[0012] The air induction device may be mounted to a
rear surface of the cooking device to generate movement
of air toward the ventilation device, and may direct the
hazardous air to the rear side of the cooking device.
[0013] The air induction device may further include an
air outlet configured to discharge air and an induction fan
installed in the air outlet, and can be configured to gen-
erate movement of the air toward the ventilation device.
[0014] The air induction device may further include a
blade configured to open or close the air outlet, wherein
a direction of the movement of air discharged through
the air outlet is controlled according to an angle of the
blade.
[0015] The ventilation system may further include a
hood fan configured to perform air ventilation so as to
discharge the hazardous air, wherein the airflow suc-
tioned into the ventilation device according to an opera-
tion of the hood fan and the airflow suctioned into the
ventilation device according to an operation of the induc-
tion fan are summed up, such that intensity of suction
airflow is adjusted according to the sum of the amount
of suctioned air.
[0016] The ventilation system may further include a
controller configured to control the airflow discharged
through the air outlet and the airflow suctioned into the
ventilation device. The controller adjusts intensity of the
discharge airflow and intensity of the suction airflow ac-
cording to the measurement levels of fine dust and gas
density measured by the sensor portion.
[0017] The controller may set a ratio of the discharge
airflow and the suction airflow to a predetermined ratio,
and may thus adjust a revolutions per minute (RPM) of
the induction fan and an RPM of the hood fan.
[0018] The sensor portion may measure the fine dust
and gas density contained in the hazardous air even
when cooking is not being performed, and the controller
may adjust the intensity of suction airflow according to
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the measurement levels of fine dust and gas density
measured by the sensor portion.
[0019] According to certain embodiments, the sensor
portion may be mounted to the ventilation device. The
ventilation device may further include a communication
portion communicating with the cooking device.
[0020] The ventilation system may further include a
display configured to display the fine dust and gas density
measured by the sensor portion using numerals, colors,
and letters. When the fine dust and gas density measured
by the sensor portion exceed a safety reference, the con-
troller may inform a user of the excess of the fine dust
and gas density using the display.
[0021] The air induction device may be mounted to
both sides of the cooking device, and generates move-
ment of air toward the ventilation device, such that the
hazardous air is directed to both sides of the cooking
device.
[0022] In accordance with another aspect of the
present disclosure, a ventilation system includes a cook-
ing device, a ventilation device installed at an upper part
of the cooking device to discharge hazardous air gener-
ated during cooking, a sensor portion configured to
measure levels of fine dust and gas density contained in
the hazardous air, and an air induction device mounted
to a rear surface of the cooking device. The air induction
device generates movement of air toward the ventilation
device according to the measurement levels of fine dust
and gas density measured by the sensor portion, and
then directs the hazardous air to a rear side of the cooking
device. The air induction device includes an air outlet to
discharge the air, and an induction fan installed in the air
outlet to generate movement of the air toward the venti-
lation device.
[0023] In accordance with another aspect of the
present disclosure, a ventilation device includes a hood
fan configured to perform air ventilation so as to dis-
charge hazardous air generated during cooking, a sensor
portion configured to measure levels of fine dust and gas
density contained in the hazardous air, and a controller
configured to control a speed of the hood fan according
to the measurement levels of fine dust and gas density
measured by the sensor portion.
[0024] The sensor portion may be mounted to the ven-
tilation device. The controller may directly receive the
measurement levels of fine dust and gas density meas-
ured by the sensor portion from the sensor portion, and
may thus control the speed of the hood fan.
[0025] The ventilation system may further include a
display configured to display the fine dust and gas density
measured by the sensor portion using numerals, colors,
and letters. When the fine dust and gas density measured
by the sensor portion exceed a safety reference, the con-
troller may inform a user of the excess of the fine dust
and gas density using the display.
[0026] In accordance with another aspect of the
present disclosure, a cooking device includes an induc-
tion fan, a sensor portion, and a controller. The induction

fan generates movement of air in a manner that hazard-
ous air generated during cooking is discharged through
the ventilation device. The sensor portion may measure
the levels of fine dust and gas density contained in the
hazardous air. The controller may control a speed of the
induction fan according to measurement levels of fine
dust and gas density measured by the sensor portion.
[0027] The sensor portion may be mounted to the ven-
tilation device. The controller may wirelessly receive
measurement levels of fine dust and gas density meas-
ured by the sensor portion from the ventilation device,
and may control a speed of the induction fan.
[0028] The induction fan may be mounted to a rear
surface of the cooking device, may generate movement
of the air toward the ventilation direction, and may direct
the hazardous air to the rear side of the cooking device.
[0029] In accordance with another aspect of the
present disclosure, a method for controlling a ventilation
system which includes a cooking device, a ventilation
device installed at an upper part of the cooking device to
discharge hazardous air generated during cooking, and
an air induction device mounted to a rear surface of the
cooking device to direct the hazardous air to a rear side
of the cooking device. According to certain embodiments,
the method includes the steps of determining whether
the cooking device is powered on; when the cooking de-
vice is powered on, automatically powering on the ven-
tilation device, and operating a hood fan mounted to the
ventilation device; when the hood fan is operated, oper-
ating an induction fan mounted to the air induction device,
and generating movement of air toward the ventilation
device; measuring, by a sensor portion, levels of fine dust
and gas density contained in the air generated during the
cooking; and adjusting the airflow suctioned into the hood
fan and the airflow discharged through the induction fan
according to the measurement levels of fine dust and gas
density measured by the sensor.
[0030] Adjusting the airflow suctioned into the hood fan
and the airflow discharged through the induction fan may
include adjusting the airflow suctioned into the ventilation
device according to a revolutions per minute (RPM) con-
trol of the hood fan and the airflow discharged through
the air outlet according to RPM control of the induction
fan.
[0031] The method may further include adjusting a di-
rection of the movement of air discharged through the air
outlet according to an angle of a blade configured to open
or close the air outlet.
[0032] The method may further include, when the
cooking device is powered off, switching the ventilation
device to a standby mode, and measuring fine dust and
gas density contained in the air using the sensor portion,
and adjusting the airflow suctioned into the hood fan ac-
cording to the measurement levels of fine dust and gas
density measured by the sensor portion.
[0033] The method may further include displaying the
measured fine dust and gas density on a display using
numerals, colors, and letters, and when the measured
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fine dust and gas density exceed a safety reference, in-
forming a user of the excess of the fine dust and gas
density using the display.
[0034] Before undertaking the DETAILED DESCRIP-
TION below, it may be advantageous to set forth defini-
tions of certain words and phrases used throughout this
patent document: the terms "include" and "comprise," as
well as derivatives thereof, mean inclusion without limi-
tation; the term "or," is inclusive, meaning and/or; the
phrases "associated with" and "associated therewith," as
well as derivatives thereof, may mean to include, be in-
cluded within, interconnect with, contain, be contained
within, connect to or with, couple to or with, be commu-
nicable with, cooperate with, interleave, juxtapose, be
proximate to, be bound to or with, have, have a property
of, or the like; and the term "controller" means any device,
system or part thereof that controls at least one operation,
such a device may be implemented in hardware,
firmware or software, or some combination of at least two
of the same. It should be noted that the functionality as-
sociated with any particular controller may be centralized
or distributed, whether locally or remotely.
[0035] Moreover, various functions described below
can be implemented or supported by one or more com-
puter programs, each of which is formed from computer
readable program code and embodied in a computer
readable medium. The terms "application" and "program"
refer to one or more computer programs, software com-
ponents, sets of instructions, procedures, functions, ob-
jects, classes, instances, related data, or a portion there-
of adapted for implementation in a suitable computer
readable program code. The phrase "computer readable
program code" includes any type of computer code, in-
cluding source code, object code, and executable code.
[0036] The phrase "computer readable medium" in-
cludes any type of medium capable of being accessed
by a computer, such as read only memory (ROM), ran-
dom access memory (RAM), a hard disk drive, a compact
disc (CD), a digital video disc (DVD), or any other type
of memory. A "non-transitory" computer readable medi-
um excludes wired, wireless, optical, or other communi-
cation links that transport transitory electrical or other sig-
nals. A non-transitory computer readable medium in-
cludes media where data can be permanently stored and
media where data can be stored and later overwritten,
such as a rewritable optical disc or an erasable memory
device.
[0037] Definitions for certain words and phrases are
provided throughout this patent document, those of or-
dinary skill in the art should understand that in many, if
not most instances, such definitions apply to prior, as
well as future uses of such defined words and phrases.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] For a more complete understanding of the
present disclosure and its advantages, reference is now
made to the following description taken in conjunction

with the accompanying drawings, in which like reference
numerals represent like parts:

FIG. 1 illustrates a ventilation system according to
certain embodiments of the present disclosure.
FIG. 2 illustrates a perspective view of a closed state
of an air outlet of a cooking device according to cer-
tain embodiments of the present disclosure.
FIG. 3 illustrates a perspective view of an open state
of the air outlet of the cooking device according to
certain embodiments of the present disclosure.
FIG. 4 illustrates, in block diagram, format a ventila-
tion system according to certain embodiments of the
present disclosure.
FIGS. 5A and 5B illustrate, in flowchart format, an
algorithm for controlling an operation mode of a ven-
tilation system according to certain embodiments of
the present disclosure.
FIG. 6 illustrates aspects of the control logic for an
induction fan according to certain embodiments of
the present disclosure.
FIG. 7 illustrates aspects of the control logic for ad-
justing suction and discharge airflows according to
certain embodiments of the present disclosure.
FIG. 8 provides an illustration of a situation in which
hazardous air is discharged.
FIG. 9 illustrates a situation in which hazardous air
is discharged outside using a ventilation system us-
ing systems and methods according to embodiments
of the present disclosure.
FIGS. 10A and 10B illustrate in flowchart format, an
algorithm for controlling a safety mode of a ventila-
tion system according to embodiments of the present
disclosure.
FIG. 11 illustrates a projection display of a ventilation
system according to some embodiments of the
present disclosure.
FIG. 12 illustrates a bar display of a ventilation sys-
tem according to certain embodiments of the present
disclosure.
FIG. 13 illustrates a front display mounted to a front
part of a ventilation system according to certain em-
bodiments of the present disclosure.

DETAILED DESCRIPTION

[0039] FIGS. 1 through 13, discussed below, and the
various embodiments used to describe the principles of
the present disclosure in this patent document are by
way of illustration only and should not be construed in
any way to limit the scope of the disclosure. Those skilled
in the art will understand that the principles of the present
disclosure may be implemented in any suitably arranged
system or device.
[0040] Reference will now be made in detail to the em-
bodiments of the present disclosure, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
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[0041] The terms used in the present application are
merely used to describe specific embodiments and are
not intended to limit the present disclosure. A singular
expression may include a plural expression unless oth-
erwise stated in the context. In the present application,
the terms "including" or "having" are used to indicate that
features, numbers, steps, operations, components, parts
or combinations thereof described in the present speci-
fication are present and presence or addition of one or
more other features, numbers, steps, operations, com-
ponents, parts or combinations is not excluded.
[0042] In description of the present disclosure, the
terms "first" and "second" may be used to describe var-
ious components, but the components are not limited by
the terms. The terms may be used to distinguish one
component from another component. For example, a first
component may be called a second component and a
second component may be called a first component with-
out departing from the scope of the present disclosure.
The term "and/or" may include a combination of a plurality
of items or any one of a plurality of items.
[0043] FIG. 1 illustrates a ventilation system according
to certain embodiments of the present disclosure.
[0044] Referring to FIG. 1, the ventilation system 1 may
include a cooking device 100 for cooking food, and a
ventilation device 200 installed at an upper part of the
cooking device 100 so as to exhaust hazardous air gen-
erated by cooking.
[0045] The cooking device 100 may comprise an elec-
tric-type or gas-type cooktop 130 installed at an upper
part thereof, and may also comprise an oven 120 installed
at a lower part thereof. The cooking device 100 will here-
inafter be described with reference to FIG. 2.
[0046] According to certain embodiments, the ventila-
tion device 200 may be a kitchen hood for exhausting
smoke and heat generated by cooking to the outside,
and may discharge the hazardous air generated from the
cooking space to the outside.
[0047] The ventilation device 200 may include a hood
inlet 210 for suctioning hazardous air generated during
cooking, a hood outlet 220 for discharging the suctioned
hazardous air to the outside.
[0048] The ventilation device 200 may further include
a hood fan 230 for performing ventilation, so that the hood
fan 230 can suction the hazardous air of the cooking
space through the hood inlet 210 and can discharge the
suctioned hazardous air to the hood outlet 220.
[0049] The hazardous air of the cooking space may be
suctioned through the hood inlet 210 according to the
operation of the hood fan 230, and may be discharged
to the outside or to an exhaust duct after passing through
the hood outlet 220.
[0050] According to certain embodiments, the ventila-
tion device 200 may include a sensor portion 240 and a
display 250. The sensor portion 240 may measure fine
dust, gas density, and air volume of the hazardous air
generated from the cooking space. The display 250 may
display the measured fine dust, gas density, and air vol-

ume obtained from the sensor portion 240.
[0051] The sensor portion 240 may include a commu-
nication module, and may be embedded in the hood or
may be implemented as an accessory-type device
mounted to the hood.
[0052] An air induction device 300 may be mounted to
a rear surface of the cooking device 100. The air induction
device 300 may generate airflow toward the ventilation
device 200, and may direct the hazardous air generated
during cooking to the rear of the cooking device 100.
[0053] According to some embodiments, air induction
device 300 may include an air inlet 310, an air outlet 320,
and an induction fan 330. The air inlet 310 may be formed
at a front surface of the cooking device 100 so as to suc-
tion the air from the cooking space (i.e., a front side of
the cooking device where the user is located). The air
outlet 320 may be formed at a rear surface of the cooking
device so as to discharge the air of the cooking space
toward the ventilation device 200. The induction fan 330
may suction the air of the cooking space through the air
inlet 310, to generate airflow using a difference in atmos-
pheric pressure so that the suctioned air can be dis-
charged through the air outlet 320, and direct the air to
the hood inlet 210 of the ventilation device 200.
[0054] According to some embodiments, induction fan
330 may be disposed in the air outlet 320. When the
induction fan 330 generates a constant flow rate or a
variable flow rate toward the hood inlet 210 of the venti-
lation device 200, dynamic pressure increases such that
static pressure can be relatively reduced in the vicinity
of hood inlet 210. Therefore, suction performance is add-
ed to the suction performance of the ventilation device
200, such that the airflow suctioned by the ventilation
device 200 increases and the hazardous air generated
during cooking can be safely and efficiently discharged
outside.
[0055] The air outlet 320 may be opened or closed by
a blade 340, and may control the flow direction of the air
discharged through the air outlet 320 according to an
angle of the blade 340.
[0056] The blade 340 may be opened or closed by an
opening/closing motor 350 mounted to one side of the
blade 340.
[0057] The air induction device 300 may include an air
channel 360 disposed between the air inlet 310 and the
air outlet 320, such that air received through the air inlet
310 can be discharged through the air outlet 320.
[0058] Therefore, the air of the cooking space may be
received through the air inlet 310 due to the operation of
induction fan 330, the received air may be discharged
through the air outlet 320 along the air channel 360, and
the discharged air may be transferred to the hood inlet
210 of the ventilation device 200.
[0059] According to some embodiments, the ratio of
the airflow (i.e., the discharge airflow) discharged through
the air outlet 320 to the airflow (i.e., the suction airflow)
suctioned through the ventilation device 200 preferably
corresponds to a predetermined ratio.
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[0060] When the airflow discharged through the air in-
duction device 300 is much less than the airflow suc-
tioned through the ventilation device 200, the air induc-
tion device 300 may cause adverse effects in which the
hazardous air is spread out.
[0061] Alternatively, when the airflow suctioned
through the ventilation device 200 is much more than the
airflow discharged through the air induction device 300,
the static pressure effect of the air induction device 300
is minimal, so that a smaller amount of hazardous air is
directed to the rear surface of the cooking device 100
spaced apart from the user.
[0062] Therefore, according to some embodiments the
ratio of the airflow discharged through the air outlet 320
to the airflow suctioned through the ventilation device
200 is preferably set at or near an optimum ratio. As a
result, the hazardous air generated by cooking may be
directed to the rear surface of the cooking device 100
spaced apart from the user, such that the hazardous air
can be safely and efficiently discharged outside.
[0063] The airflow discharged through the air induction
device 300 and the airflow suctioned through the venti-
lation device 200 may be controlled according to the RPM
of the induction fan 330 and the RPM of the hood fan
230. A detailed description thereof will hereinafter be giv-
en with reference to FIG. 6.
[0064] As described above, the ratio of the airflow dis-
charged through the air induction device 300 to the airflow
discharged through the ventilation device 200 may be
set to a predetermined ratio, such that a predetermined
airflow may also be discharged outside, irrespective of
conditions of the ventilation device 200.
[0065] In addition, the cooking device 100 may receive
information measured by the sensor portion 240 of the
ventilation device 200, such that the air induction device
300 may start operation or may stop operation, and a
flow rate of the air induction device 300 may be automat-
ically adjusted.
[0066] Aln the non-limiting example of FIG. 1, the air
induction device 300 is installed at a rear surface of the
cooking device 100 However, the scope or spirit of the
present disclosure is not limited thereto, and the air in-
duction device 300 may also be installed at both sides
of the cooking device 100 so as to achieve the same
objects and effects as those of the present disclosure.
[0067] Although certain embodiments of the present
disclosure have been described such that, the air induc-
tion device 300 is embedded in the cooktop 130 of the
cooking device 100, the scope or spirit of the present
disclosure is not limited thereto, and the air induction de-
vice 300 may be constructed in the form of a kit loaded
on the cooktop 130.
[0068] Although in the non-limiting example of FIG. 1,
the air outlet 320 is opened or closed by the blade 340
for convenience of description, the scope or spirit of the
present disclosure is not limited thereto, and all shapes
of air outlets 320 through which the air directed to the
rear surface of the cooking device 100 is rapidly trans-

ferred to the ventilation device 200 without using the
blade 340 may also be constructed to achieve the same
objects and effects as those of the present disclosure.
[0069] FIG. 2 illustrates a perspective view of a closed
state of an air outlet of a cooking device according to
certain embodiments of the present disclosure. FIG. 3
illustrates a perspective view of an open state of the air
outlet of the cooking device according to certain embod-
iments of the present disclosure.
[0070] Referring to the non-limiting examples of FIGS.
2 and 3, the cooking device 100 may include a cabinet
110, an oven 120, and a cooktop 130. The cabinet 110
may form the external appearance thereof, and may in-
clude various constituent elements therein. The oven 120
may be installed at a lower part of the cabinet 110. The
cooktop 130 may be installed at an upper part of the oven
120, and a container having food to be cooked may be
loaded on the cooktop 130 so that the cooktop 130 may
heat the container containing the food.
[0071] The oven 120 may be formed in a box shape
and may be installed at a lower part of the cabinet 110,
such that a front side of the oven 120 may be opened in
a manner that food can enter or exit the oven 120 through
the front side.
[0072] In addition, the oven 120 may include a cooking
chamber formed by an inner wall formed in a rectangular
parallelepiped shape having an open front side.
[0073] The open front side of the oven 120 may be
opened or closed by a door 50. The door 140 may be
hinged to a lower part of the cabinet 110 so that the door
140 can be pivotably movable with respect to the cabinet
110. The door 140 may include a handle 141 capable of
being grasped by the user.
[0074] The door 140 may include a transparent portion
142 formed of a transparent material such as glass such
that the user located outside may view the cooking proc-
ess of food contained in the oven 120. The transparent
portion 142 may be formed of a transparent member in-
stead of glass so that the user can view the indoor space
of the oven 120 through the transparent portion 142.
[0075] A storage chamber 150 for storing a cooking
container may be installed at a lower side of the oven
120. The storage chamber 150 may be slidably movable
in a forward or backward direction of the cooking device
100, such that the storage chamber 150 may be inserted
into or ejected from the cooking device 100 in a forward
or backward direction.
[0076] A display 160 may be installed at a front upper
side of the cooking device 100, and may display various
kinds of operation information of the cooking device 100
thereon, such that the user may input an operation com-
mand through the display 160. A manipulation portion
161 for allowing the user to input an operation command
of the cooking device 100 may be installed at both sides
of the display 160.
[0077] FIG. 4 illustrates, in block diagram format, a
ventilation system according to certain embodiments of
the present disclosure.
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[0078] Referring to FIG. 4, according to certain embod-
iments, the cooking device 100 may further include a
display 160, a manipulation portion 161, a cooking-de-
vice controller (hereinafter referred to as a cooker con-
troller) 170, a driver 180, and a communication portion
190.
[0079] The display 160 may display various kinds of
operational information of the cooking device 100 and a
user-manipulated operation state according to a display
control signal of the cooker controller 170.
[0080] The display 160 may display the operational
state of the cooking device 100 according to a display
control signal of the cooker controller 170, and at the
same time may display the user-manipulated operation
state by recognizing operation information entered
through the manipulation portion 161 according to the
display control signal of the cooker controller 170. The
display 160 may be implemented using a Liquid Crystal
Display (LCD) panel, a Light Emitting Diode (LED) panel,
an Organic Light Emitting Diode (OLED) panel, or the like.
[0081] In addition, the display 160 may display the con-
centration of fine dust, gas density, and air volume of the
cooking space measured by the sensor portion 240 of
the ventilation device 200. In this case, the display 160
may display the concentration of fine dust and the gas
density using numerals or colors.
[0082] The manipulation portion 161 may receive input
commands associated with the operation of the cooking
device 100 and may be constructed as a knob, keys,
buttons, switches, a touch pad, etc., and may include any
device capable of generating predetermined input data
by pushing, touching, pressing, rotating, and the like.
[0083] The cooker controller 170 may include at least
one processor for controlling overall operation of the
cooking device 100 according to the operation command
received from the manipulation portion 161.
[0084] The cooker controller 170 may automatically
adjust a level (discharge airflow) of the air induction de-
vice 300 according to a level (suction airflow) of the ven-
tilation device 200.
[0085] According to certain embodiments, in order to
adjust the level (discharge airflow) of the air induction
device 300, the cooker controller 170 may store flow rate
data for controlling the RPM of the induction fan 330 in
the range from the first step to the N-th step in a ROM
table. The RPM for each step of the induction fan 330
may be set to a specific RPM at which the suction airflow
and the discharge airflow can be optimally adjusted. The
first-step RPM of the hood fan 230 and the induction fan
330 may be set to, for example, a ratio of 6 to 1. Therefore,
the RPM of the induction fan 330 may be set to a specific
ratio at which the suction airflow and the discharge airflow
can be optimally adjusted according to the RPM for each
step.
[0086] In addition, the cooker controller 170 may dis-
play the concentration of fine dust, gas density, etc. of
the cooking space measured by the ventilation device
200 by communicating with the ventilation device 200

connected to the cooking device 100.
[0087] The cooker controller 170 may include a mem-
ory 171. The memory 171 may store control data for con-
trolling the operation of the cooking device 100, reference
data used in control of the cooking device 100, operation
data generated during a predetermined operation of the
cooking device 100, and setting information such as set-
ting data entered via the manipulation portion 161 in a
manner that the cooking device 100 performs a prede-
termined operation.
[0088] According to certain embodiments of the
present disclosure, memory 171 may be implemented
as a non-volatile memory device such as a read only
memory (ROM), programmable read only memory
(PROM), erasable programmable read only memory
(EPROM), or flash memory, a volatile memory device
such as a random access memory (RAM), or a storage
portion such as a hard disk or an optical disc. However,
the memory 171 is not limited thereto and may also be
implemented as any other storage devices known to
those skilled in the art.
[0089] The driver 180 may include an induction fan 330
and an opening/closing motor 350. The induction fan 330
may allow air of the cooking space to flow in response
to a drive control signal of the controller 170 so that the
resultant air is directed to a rear surface of the cooking
device 100. The opening/closing motor 350 may open or
close the blade 340.
[0090] The driver 180 may power various loads asso-
ciated with the operation of the cooking device 100.
[0091] The communication portion 190 may support
communication with the ventilation device 200, and may
connect the ventilation device 200 to the cooking device
100 over a network so that the communication portion
190 can communicate with the ventilation device 200.
[0092] As a non-limiting example, the communication
portion 190 may include a Wireless Fidelity (Wi-Fi) com-
munication module to connect to a local area network
(LAN) through an access point (AP) or the like, a Blue-
tooth communication module to communicate with a sin-
gle external device on a one-to-one basis or to commu-
nicate with a small number of external devices on a one-
to-multiple basis, and a broadcast signal reception (Rx)
module to receive a digital broadcast signal.
[0093] In addition, the communication portion 190 may
also be connected to other devices using any one of
GSM/3GPP-based schemes (GSM, HSDPA, LTE Ad-
vanced, etc.), 3GPP2-based schemes (such as CDMA),
or WiMAX-based communication schemes.
[0094] The communication portion 190 may be con-
nected to other devices so that information can be com-
municated between the communication portion 190 and
the other devices. In more detail, the communication por-
tion 190 may be connected to a mobile terminal located
near the cooking device 100 or a server located at a re-
mote site, and may transmit information to the mobile
terminal or the server. For example, the communication
portion 190 may be connected to the ventilation device
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200, and may receive information stored in the ventilation
device 200 or information measured by the ventilation
device 200.
[0095] Referring to FIG. 4, the ventilation device 200
may, according to certain embodiments, further include
a sensor portion 240, a display 250, a manipulation por-
tion 260, a ventilation controller 270, a driver 280, and a
communication portion 290.
[0096] The sensor portion 240 may be various sensors
mounted to the ventilation device 200 so as to measure
the degree of air pollution generated during cooking. The
sensor portion 240 may include a fine dust sensor (PM10
sensor), an ultra-fine dust sensor (PM2.5 sensor), a gas
sensor (VOCs sensor), an airflow sensor, a temperature
sensor, and the like. The fine dust sensor (PM10 sensor)
may measure the concentration of fine dust having a par-
ticle size of less than 10 mm (the size of fine particles is
1/5 times the hair thickness) from among dust contained
in the air of the cooking space. The ultra-fine dust sensor
(PM2.5 sensor) may measure the concentration of fine
dust having a particle size of less than 2.5 mm (the size
of fine particles is 1/5 times the hair thickness) from
among dust contained in the air of the cooking space.
The gas sensor (VOCs sensor) may measure the con-
centration of H2(hydrogen), H2S(hydrogen sulfide),
NH3(ammonia), C2H5OH(ethanol), CO(carbon monox-
ide), CH4(methane), C3H8 (propane), etc. contained in
the air of the cooking space. The airflow sensor may
measure the suction airflow of the ventilation device 200.
The temperature sensor may measure a temperature of
the cooking space.
[0097] The sensor portion 240 may measure the de-
gree of air pollution of the cooking space even when the
user is not cooking, such that hazardous air can be au-
tomatically discharged outside when the cooking space
has low-quality air.
[0098] The display 250 may, according to certain em-
bodiments, display various operation information of the
ventilation device 200 and a user’s manipulation state
according to a display control signal of the ventilation
controller 270.
[0099] The display 250 may display the operational
states of the cooking device 100 according to a display
control signal of the ventilation controller 270, may rec-
ognize the operation information entered via the manip-
ulation portion, and may thus display the user-manipu-
lated operation state.
[0100] The display 250 may be implemented by any
one of a Liquid Crystal Display (LCD) panel, a Light Emit-
ting Diode (LED) panel, an Organic Light Emitting Diode
(OLED) panel, etc., without being limited thereto.
[0101] The display 250 may display fine dust (ultra-fine
dust) of the cooking space, gas density, airflow, etc.
measured by the sensor unit 240. In this case, the display
250 may display the concentration of fine dust (ultra-fine
dust) and the level of gas density using numerals and
colors.
[0102] The manipulation portion may be configured to

allow the user to input a command for performing the
operation of the ventilation device 200 according to the
user’s on/off manipulation or the user’s rpm manipulation,
may include keys, buttons, switches, a touchpad, etc.,
and may include any device generating predetermined
input data in response to pushing, touching, pressing,
rotating, and the like.
[0103] The ventilation controller 270 may, according
to some embodiments, include at least one processor for
controlling overall operation of the ventilation device 200
according to operation information entered via the ma-
nipulation portion.
[0104] The ventilation controller 270 may adjust the
level (suction airflow) of the ventilation device 200 ac-
cording to the level of fine dust (ultra-fine dust) contained
in the air and the level of gas density measured by the
sensor portion 240.
[0105] The ventilation controller 270 may store airflow
data for controlling the RPM of the hood fan 230 in the
range from the first step to the N-th step so as to adjust
the level (suction airflow) of the ventilation device 200 in
the ROM table. The RPM for each step of the hood fan
230 may be set to a specific RPM at which the suction
airflow and the discharge airflow can be optimally adjust-
ed. The first-step RPM of the hood fan 230 and the in-
duction fan 330 may be set to, for example, the ratio of
6 to 1. Therefore, the RPM of the induction fan 330 may
be set to a specific ratio at which the suction airflow and
the discharge airflow can be optimally adjusted according
to the RPM for each step.
[0106] According to embodiments, ventilation control-
ler 270 may include a memory 271. The memory 271
may store control data for controlling the operation of the
ventilation device 200, reference data used in control of
the ventilation device 200, operation data generated dur-
ing a predetermined operation of the ventilation device
200, and setting information such as setting data entered
via the manipulation portion in a manner that the venti-
lation device 200 performs a predetermined operation.
[0107] The memory 271 may be implemented as a
non-volatile memory device such as a read only memory
(ROM), programmable read only memory (PROM), eras-
able programmable read only memory (EPROM), or flash
memory, a volatile memory device such as a random
access memory (RAM), or a storage portion such as a
hard disk or an optical disc. However, the memory 271
is not limited thereto and may also be implemented as
any other storage devices known to those skilled in the
art.
[0108] The driver 280 may include a hood fan 230 for
suctioning the air discharged from the cooking device
100 toward the ventilation device 200 according to a drive
control signal of the ventilation controller 270.
[0109] The driver 280 may also power various loads
related to the operation of the ventilation device 200.
[0110] The communication portion 290 may be a com-
munication module to communicate with the cooking de-
vice 100, and may connect the ventilation device 200 to

13 14 



EP 3 346 194 A1

9

5

10

15

20

25

30

35

40

45

50

55

the cooking device 100 over the network. For example,
the communication portion 290 may include a Wireless
Fidelity (Wi-Fi) communication module to connect to a
local area network (LAN) through an access point (AP)
or the like, a Bluetooth communication module to com-
municate with a single external device on a one-to-one
basis or to communicate with a small number of external
devices on a one-to-multiple basis, and a broadcast sig-
nal reception (Rx) module to receive a digital broadcast
signal.
[0111] In addition, the communication portion 290 may
also be connected to other devices using any one of
GSM/3GPP-based schemes (GSM, HSDPA, LTE Ad-
vanced, etc.), 3GPP2-based schemes (such as CDMA),
or WiMAX-based communication schemes.
[0112] The communication portion 290 may be con-
nected to other devices so that information can be com-
municated between the communication portion 290 and
the other devices. In more detail, the communication por-
tion 290 may be connected to a mobile terminal located
near the ventilation device 200 or a server located at a
remote site, and may transmit information to the mobile
terminal or the server. For example, the communication
portion 290 may be connected to the cooking device 100,
and may receive information stored in the cooking device
100.
[0113] The operations and effects of the ventilation
system and the method for controlling the same accord-
ing to the embodiment of the present disclosure will here-
inafter be described.
[0114] Prior to describing the embodiment of the
present disclosure, the airflow discharged through the air
induction device 300 located at a rear surface of the cook-
ing device 100 may, for the purposes of the present dis-
closure, be referred to as "discharge airflow", and the
airflow suctioned through the ventilation device 200 may,
for the purposes of the instant disclosure, be referred to
as "suction airflow".
[0115] According to certain embodiments, a case the
ventilation device 200 is automatically operated only
when the cooking device 100 is powered on may be de-
fined as an operation mode, and a case in which the
degree of air pollution (e.g., fine dust, gas density, etc.)
is measured even when the cooking device 100 is pow-
ered off so that the hazardous air is automatically dis-
charged outside when the cooking space has low-quality
air may be defined as a safety mode.
[0116] FIGS. 5A and 5B illustrate in flowchart format,
an algorithm for controlling an operation mode of the ven-
tilation system according to certain embodiments of the
present disclosure.
[0117] Referring to the non-limiting examples of FIGS.
5A and 5B, when the cooking device 100 is powered on
(400), the ventilation device 200 is also automatically
powered on (500).
[0118] According to certain embodiments, when the
ventilation device 200 is powered on, the ventilation con-
troller 270 may start operation of the RPM of the hood

fan 230 in the first step (502). In this case, the first-step
RPM of the hood fan 230 may be set to a value stored
in the ventilation controller 270.
[0119] According to certain embodiments, when the
hood fan 230 starts operation in the first-step RPM, the
cooker controller 170 may open the air outlet 320 by
opening the blade 340 of the air induction device 300
(402).
[0120] In the non-limiting examples of FIGS. 5A and
5B, when the air outlet 320 is opened, the cooker con-
troller 170 may start operation of the RPM of the induction
fan 330 in the first step (404). In this case, the first-step
RPM of the induction fan 330 may be set to a value stored
in the cooker controller 170.
[0121] Subsequently, the ventilation device 200 may
measure the concentration of fine dust (ultra-fine dust)
and the density of gas generated in the cooking space
during cooking using the sensor portion 240 (504).
[0122] According to some embodiments, the ventila-
tion controller 270 may detect the level of fine dust (ultra-
fine dust) and the level of gas density measured by the
sensor portion 240, and may display the detected levels
of fine dust and gas density on the display 250 (506).
[0123] Subsequently, the ventilation controller 270
may determine whether the highest level from among the
measurement levels of fine dust (ultra-fine dust) and gas
density is set to the N-th step (508).
[0124] According to certain embodiments, the highest
level from among the measurement levels of fine dust
(ultra-fine dust) and gas density is set to the N-th step
(508), the ventilation controller 270 may operate the RPM
of the hood fan 230 in the N-th step (510), and the cooker
controller 170 may operate the RPM of the induction fan
330 in the N-th step (406).
[0125] In this non-limiting example, when the meas-
urement level of fine dust (ultra-fine dust) and gas density
is set to the N-th step, the level (suction airflow) of the
ventilation device 200 is automatically adjusted to the N-
th step. When the level (suction airflow) of the ventilation
device 200 is adjusted to the N-th step, the level of the
air induction device 300 may also be automatically ad-
justed to the N-th step.
[0126] In this non-limiting example, when the highest
level is not identical to the N-th step (508), the ventilation
controller 270 may determine whether the highest level
from among the measurement levels of fine dust (ultra-
fine dust) and gas density is set to the (N-1)-th step (512).
[0127] In this non-limiting example, when the highest
level is set to the (N-1)-th step (512), the ventilation con-
troller 270 may operate the RPM of the hood fan 230 in
the (N-1)-th step (514), and the cooker controller 17Vmay
operate the RPM of the hood fan 230 in the second step
(518), and the cooker controller 170 may operate the
RPM of the induction fan in the second step (410).
[0128] When each of the measurement level of fine
dust (ultra-fine dust) and the measurement level of gas
density is set to the second step, the level (suction airflow)
of the ventilation device 200 is automatically adjusted to
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the second step. When the level (suction airflow) of the
ventilation device 200 is adjusted to the second step, the
level of the air induction device 300 may also be auto-
matically adjusted to the second step.
[0129] According to certain embodiments, when the
highest level is not identical to the second step (516), the
ventilation controller 270 may determine whether the
highest level from among the measurement levels of fine
dust (ultra-fine dust) and gas density is identical to the
first step (520).
[0130] When the highest level is set to the first step
(520), the ventilation controller 270 may operate the RPM
of the hood fan 230 in the first step (522), and the cooker
controller 170 may operate the RPM of the induction fan
330 in the first step (412).
[0131] According to certain embodiments, when each
of the measurement levels of fine dust (ultra-fine dust)
and gas density is set to the first step, the level (suction
airflow) of the ventilation device 200 is automatically ad-
justed to the first step. When the level (suction airflow)
of the ventilation device 200 is adjusted to the first step,
the level (discharge airflow) of the air induction device
300 may also be automatically adjusted to the first step.
[0132] In this non-limiting example, the sensor portion
240 may measure the concentration of fine dust (ultra-
fine dust) and gas density during cooking, the suction
airflow intensity of the ventilation device 200 and the dis-
charge airflow intensity of the air induction device 300
are automatically adjusted according to the level (the de-
gree of air pollution) measured by the sensor portion 240,
feedback data is continuously communicated between
the ventilation device 200 and the air induction device
300 of the cooking device 100, such that the hazardous
air of the cooking space can be timely discharged under
an optimum condition.
[0133] According to certain embodiments, the on/off
operation of the ventilation device 200, the suction airflow
intensity, etc. are automatically controlled without user
intervention, such that the hazardous air generated from
the cooking space can be efficiently discharged outside.
[0134] In this non-limiting case, the level (discharge
airflow) of the air induction device 300 may be re-adjusted
optimally according to the airflow level measured by the
sensor portion 240.
[0135] Although the level (suction airflow) of the ven-
tilation device 200 can, according to certain embodi-
ments, be automatically adjusted according to the levels
of fine dust (ultra-fine dust) and gas density measured
by the sensor portion 240, it should be noted that the
level (suction airflow) of the ventilation device 200 may
also be directly manipulated by the user.
[0136] Subsequently, the cooker controller 170 may
determine whether the cooking device 100 is powered
off (414). When the cooking device 100 is not powered
off (414), the operation may feed back to step 506, feed-
back data is continuously communicated between the
ventilation device 200 and the air induction device 300
according to the degree of air pollution measured by the

sensor portion 240, and at the same time the suction
airflow intensity and the discharge airflow intensity are
adjusted and the subsequent operations are carried out.
[0137] According to some embodiments, when the
cooking device 100 is powered off (414), the ventilation
device 200 may maintain the RPM of the hood fan 230
in the first step during a predetermined time (T minutes,
for example, about 5 to 10 minutes) (524). After the pas-
sage of T minutes, the ventilation device 200 is automat-
ically powered off (526).
[0138] When the ventilation device 200 is powered off,
the cooker controller 170 may close the air outlet 320 by
closing the blade 340 of the air induction device 300
(416).
[0139] Although, in some embodiments, the cooking
device 100 is powered off by the user after completion
of cooking, when the ventilation device 200 and the air
induction device 300 of the cooking device 100 are op-
erated to exhaust the hazardous air until each of the con-
centration of fine dust and gas density measured by the
sensor portion 240 reaches a clean level, the ventilation
device 200 and the air induction device 300 of the cooking
device 100 are automatically stopped so that the hazard-
ous air generated from the cooking space can be com-
pletely discharged outside.
[0140] Although FIGS. 5A and 5B have described a
non-limiting example in which the sensor portion 240 is
embedded in the ventilation device 200 such that the
cooking device 100 is interoperable with the ventilation
device 200, the scope or spirit of the present disclosure
is not limited thereto. When the sensor portion 240 is an
outer-mounted type not embedded in the ventilation de-
vice 200 and the cooking device 100 is not interoperable
with the ventilation device 200, it may be possible to
achieve the same objects and effects as those of the
present disclosure.
[0141] A detailed description thereof is as follows.
[0142] First, the sensor portion 240 may measure the
concentration of fine dust and gas density contained in
the air.
[0143] When the concentration of fine dust and gas
density measured by the sensor portion 240 exceed the
clean level after the user operates the cooking device
100 and starts cooking, an alarm message needed to
operate both the ventilation device 200 and the air induc-
tion device 300 of the cooking device 100 may be trans-
ferred to the user. In this case, the alarm message may
be provided through the display 160 of the cooking device
100 or through the display 250 of the ventilation device
200, and may also be provided to the user through sep-
arate sound output.
[0144] When the alarm message is provided to the user
as described above, the user may operate the air induc-
tion device 300 of the cooking device 100. When the user
powers the ventilation device 200 on, a signal such as
vibration may be detected so that the air induction device
300 of the cooking device 100 may be automatically op-
erated using the detected signal.
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[0145] In this case, the discharge airflow of the air in-
duction device 300 may be adjusted to an optimum value
according to the airflow level measured by the sensor
portion 240. During cooking, feedback data is continu-
ously communicated between the sensor portion 240 and
the air induction device 300 of the cooking device 100,
and the hazardous air is discharged under optimum con-
ditions.
[0146] When the concentration of fine dust and gas
density measured by the sensor portion 240 reach the
clean level after completion of cooking, the air induction
device 300 of the cooking device 100 automatically stops
operation, and an alarm message for guiding the user to
power off the ventilation device 200 is transmitted to the
user, such that the user may power off the ventilation
device 200 by recognizing the alarm message.
[0147] As described above, the user receives informa-
tion about the quality of air generated from the cooking
space, such that the user can recognize the quality of air
generated from the cooking space and can more actively
use the ventilation system 1 through the received air-
quality information.
[0148] Although certain embodiments of the present
disclosure provide that the sensor portion 240 is mounted
to the ventilation device 200, the scope or spirit of the
present disclosure is not limited thereto, and it should be
noted that the same objects and effects as those of the
present disclosure can also be achieved even when the
sensor portion 240 is mounted to the cooking device 100.
That is, when the sensor portion 240 is mounted to the
ventilation device 200, the ventilation device 200 may
directly receive information about the concentration of
fine dust (ultra-fine dust) and gas density measured by
the sensor portion 240, such that the ventilation device
200 may automatically adjust the intensity of suction air-
flow of the ventilation device 200, and the cooking device
100 wirelessly receives information about the fine dust
(ultra-fine dust) and gas density measured by the sensor
portion 240 through the communication portion 190. As
a result, the intensity of discharge airflow is automatically
adjusted.
[0149] In contrast, when the sensor portion 240 is
mounted to the cooking device 100, the cooking device
100 may directly receive information about the concen-
tration of fine dust (ultra-fine dust) and gas density meas-
ured by the sensor portion 240, such that the intensity of
discharge airflow of the cooking device 100 is automat-
ically adjusted. The ventilation device 200 may wirelessly
receive information about the fine dust (ultra-fine dust)
and gas density measured by the sensor portion 240
through the communication portion 290, such that the
intensity of suction airflow of the ventilation device 200
is automatically adjusted on the basis of the received
information.
[0150] Even when the sensor portion 240 is mounted
not only to the cooking device 100 but also to the venti-
lation device 200, the same objects and effects as those
of the present disclosure can also be achieved.

[0151] FIG. 6 illustrates aspects of the control logic for
an induction fan according to certain embodiments of this
disclosure.
[0152] Referring to the non-limiting example of FIG. 6,
the ratio of a first-step suction airflow (a1) of the hood fan
230 to a first-step discharge airflow (b1) of the induction
fan 330 may be identical to a predetermined ratio of a
second-step suction airflow (a2) of the hood fan 230 to a
second-step discharge airflow (b2) of the induction fan
330, as represented by (a1/b1 = a2/b2 = f).
[0153] According to certain embodiments, the ratio of
a third-step suction airflow (a3) of the hood fan 230 to a
third-step discharge airflow (b3) of the induction fan 330
may be identical to a predetermined ratio of the N-th step
suction airflow (an) of the hood fan 230 to the N-th step
discharge airflow (bn) of the induction fan 330, as repre-
sented by (a3/b3 = an/bn = f).
[0154] In this non-limiting example, when the value (a
/ b) is too small (when the discharge airflow of the induc-
tion fan 330 is much less than the suction airflow of the
hood fan), the air induction device 300 may cause ad-
verse effects in which the hazardous air is spread out.
[0155] In contrast, when value (a / b) is too high (when
the discharge airflow of the induction fan 330 is much
higher than the suction airflow of the hood fan), the static
pressure effect of the air induction device 300 is not good,
such that less hazardous air may be directed to the rear
surface located far away from the user.
[0156] According to some embodiments, the ratio of
the suction airflow of the hood fan 230 to the discharge
airflow of the induction fan 330 is preferably kept at a
predetermined ratio (f) in a manner that the hazardous
air generated during cooking is directed to the rear sur-
face located far away from the user so that the hazardous
air can be safely and efficiently discharged outside.
[0157] FIG. 7 illustrates aspects of the control logic for
adjusting suction and discharge airflows according to cer-
tain embodiments of the present disclosure.
[0158] Referring to the non-limiting example of FIG. 7,
a measurement value corresponding to the highest level
from among a fine dust measurement value (x), an ultra-
fine dust measurement value (y), and a gas density
measurement value (z), the intensity of suction airflow of
the hood fan 230 and the intensity of discharge airflow
of the induction fan 330 may be adjusted.
[0159] According to certain embodiments, when the
fine dust measurement value (x) corresponds to the sec-
ond step, the ultra-fine dust measurement value (y) cor-
responds to the first step, and the gas density measure-
ment value (z) corresponds to the first step, the hood fan
230 and the induction fan 330 may operate in the second
step corresponding to a high-order step from among the
respective steps, thereby adjusting the intensity of suc-
tion airflow and the intensity of discharge airflow.
[0160] Situations where hazardous air generated dur-
ing cooking can be exhausted using the ventilation sys-
tem 1 will hereinafter be described with reference to
FIGS. 8 and 9.
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[0161] FIG. 8 illustrates a situation in which hazardous
air is discharged outside using a ventilation device. FIG.
9 illustrates a situation in which hazardous air is dis-
charged outside using a ventilation system according to
certain embodiments of the present disclosure.
[0162] As can be seen from a general cooking situation
of FIG. 8, hazardous air (smoke and fumes) generated
during cooking may spread upward, may move close to
the user’s respiratory organs, and may move upward.
[0163] Referring to the non-limiting example of FIG. 9,
which depicts a cooking situation using the ventilation
system 1, static pressure of the air induction device 300
located at a rear side or both sides of the cooking device
100 is reduced, hazardous air (smoke) generated during
cooking is curved in a backward direction and then moves
upward, such that the hazardous air (smoke) is prevented
from being inhaled by a user.
[0164] According to certain embodiments, ventilation
system 1 may allow the hazardous air generated during
cooking to move upward while being curved in a back-
ward direction of the cooking device 100 without being
directly spread upward, such that the ventilation system
1 may prevent hazardous air generated by cooking from
being inhaled by the user.
[0165] FIGS. 10A and 10B illustrate, in flowchart for-
mat, an algorithm for controlling a safety mode of the
ventilation system according to certain embodiments of
the present disclosure.
[0166] Referring to the non-limiting examples shown
in FIGS. 10A and 10B, when the cooking device 100 is
powered off, the ventilation device 200 may enter a stand-
by mode at operation (600).
[0167] According to some embodiments, in the stand-
by mode of the ventilation device 200, the ventilation sys-
tem may determine whether or not the cooking device
100 is powered on (700).
[0168] In this non-limiting example, when the cooking
device 100 is powered on (700), the cooker controller
170 operates the cooking device 100 using the same
process as in FIGS. 5A and 5B (702), feeds back to op-
eration 600, and performs subsequent operations start-
ing from operation 600.
[0169] Even when the cooking device 100 is powered
off (700), the ventilation device 200 may measure the
concentration of fine dust (ultra-fine dust) and gas density
contained in the air using the sensor portion 240 (602).
[0170] According to certain embodiments of the
present disclosure, the ventilation controller 270 may de-
termine the level of fine dust (ultra-fine dust) and the level
of gas density measured by the sensor portion 240, and
may determine whether any one of the measurement lev-
els of fine dust (ultra-fine dust) and gas density is equal
to or higher than the second level (second step) (604).
[0171] In this non-limiting example, when any one of
the measurement levels of fine dust (ultra-fine dust) and
gas density is less than the second level (second step)
(604), the ventilation controller 270 feeds back to oper-
ation 602 in a manner that the sensor portion 240 con-

tinuously measures the degree of air pollution, for exam-
ple, the concentration of fine dust (ultra-fine dust) and
gas density contained in the air (operation 602).
[0172] In this non-limiting example, when any one of
the measurement levels of fine dust (ultra-fine dust) and
gas density is equal to or higher than the second level
(second step) (604), the ventilation device 200 is auto-
matically powered on (606).
[0173] In this non-limiting example, when the ventila-
tion device 200 is powered on, the ventilation controller
270 may determine the level of fine dust (ultra-fine dust)
and the level of gas density measured by the sensor por-
tion 240, and may display the determined levels on the
display 250 (608).
[0174] Subsequently, the ventilation controller 270
may determine whether the highest level from among the
measurement levels of fine dust (ultra-fine dust) and gas
density is set to the N-th step (610).
[0175] In this non-limiting example, when the highest
level from among the measurement levels of fine dust
(ultra-fine dust) and gas density is set to the N-th step
(610), the ventilation controller 270 may operate the RPM
of the hood fan 230 in the N-th step (612).
[0176] According to certain embodiments, when each
of the measurement level of fine dust (ultra-fine dust) and
the measurement level of gas density is set to the N-th
step, the level (suction airflow) of the ventilation level 200
is adjusted to the N-th step so that hazardous air can be
automatically discharged outside.
[0177] In this non-limiting example, when the highest
level is not identical to the N-th step (610), the ventilation
controller 270 may determine whether the highest level
from among the measurement levels of fine dust (ultra-
fine dust) and gas density is set to the (N-1)-th step (614).
[0178] In this non-limiting example, when the highest
level is set to the (N-1)-th step (614), the ventilation de-
vice 200 may operate the RPM of the hood fan 230 in
the (N-1)-th step (616).
[0179] According to certain embodiments, wheneach
of the measurement levels of fine dust (ultra-fine dust)
and gas density is set to the (N-1)-th step, the level (suc-
tion airflow) of the ventilation device 200 is adjusted to
the (N-1)-th step, such that hazardous air can be auto-
matically discharged outside.
[0180] In this non-limiting example, when the highest
level is not identical to the (N-1)-th step (614), the venti-
lation controller 270 may determine whether the highest
level from among the measurement levels of fine dust
(ultra-fine dust) and gas density is set to the second step
(618).
[0181] In this non-limiting example, when the highest
level is set to the second step (618), the ventilation device
200 may operate the RPM of the hood fan 230 in the
second step (620).
[0182] Therefore, when each of the measurement lev-
els of fine dust (ultra-fine dust) and gas density is set to
the second step, the level (suction airflow) of the venti-
lation device 200 is adjusted to the second step such that
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hazardous air can be automatically discharged outside.
[0183] When the highest level is not identical to the
second step (618), the ventilation controller 270 may de-
termine whether the highest level from among the meas-
urement levels of fine dust (ultra-fine dust) and gas den-
sity is set to the first step (622).
[0184] When the highest level is set to the first step
(622), the ventilation device 200 may operate the RPM
of the hood fan 230 in the first step (624).
[0185] In this non-limiting example, when each of the
measurement levels of fine dust (ultra-fine dust) and gas
density is set to the first step, the level (suction airflow)
of the ventilation device 200 is adjusted to the first step
such that hazardous air can be automatically discharged
outside.
[0186] According to certain embodiments, even when
the cooking device 100 is turned off, the ventilation device
200 may measure the level of fine dust (ultra-fine dust)
and the level of gas density contained in the air using the
sensor portion 240, and the suction airflow intensity of
the ventilation device 20 is automatically adjusted ac-
cording to the measurement levels (the degree of air pol-
lution) measured by the sensor portion 240, so that haz-
ardous air can be discharged outside.
[0187] According to certain embodiments, the on/off
operation of the ventilation device 200, the suction airflow
intensity, etc. are automatically controlled without user
intervention, such that the hazardous air generated from
the cooking space can be efficiently discharged outside.
[0188] In this non-limiting example, the level (dis-
charge airflow) of the air induction device 300 may be re-
adjusted optimally according to the airflow level meas-
ured by the sensor portion 240.
[0189] Although the level (suction airflow) of the ven-
tilation device 200 can be automatically adjusted accord-
ing to the levels of fine dust (ultra-fine dust) and gas den-
sity measured by the sensor portion 240, it should be
noted that the level (suction airflow) of the ventilation de-
vice 200 may also be directly manipulated by the user
as necessary.
[0190] According to certain embodiments, it is deter-
mined whether the cooking device 100 is powered off
(704). When the cooking device 100 is not powered off
(704), the operation may feed back to step 608, the ven-
tilation device 200 may adjust the suction airflow intensity
according to the degree of air pollution measured by the
sensor portion 240, and at the same time may perform
the subsequent operations.
[0191] According to certain embodiments, when the
cooking device 100 is powered off (704), the ventilation
controller 270 may maintain the RPM of the hood fan 230
in the first step during a predetermined time (T minutes,
for example, about 5 to 10 minutes) (626). After lapse of
T minutes, the ventilation controller 270 feeds back to
operation 600 and then enters the standby mode, at op-
eration(600).
[0192] Various examples of the display for use in the
ventilation system 1 according to one embodiment of the

present disclosure will hereinafter be described with ref-
erence to FIGS. 11 to 13.
[0193] FIG. 11 illustrates a projection display of the
ventilation system according to certain embodiments of
the present disclosure.
[0194] Referring to the non-limiting example of FIG.
11, the blade 340 of the air induction device 300 provided
to the rear surface of the cooking device 100 is opened
so that the air outlet 320 is exposed and a projector lo-
cated at a lower end of the blade 340 is also exposed.
As a result, a display image is projected on the wall lo-
cated close to the rear of the cooking device 100.
[0195] The display projected on the wall may display
internal states of the oven 120, the operational state of
each burner of the cooktop 130, and various kinds of
information (e.g., the level of fine dust(ultra-fine dust),
the level of gas density, etc.), such that the user located
far away from the cooking device can view the operation
states of the oven 120 and the cooktop 130
[0196] FIG. 12 illustrates a bar display of the ventilation
system according to certain embodiments of the present
disclosure.
[0197] Referring to the non-limiting example of FIG.
12, the blade 340 of the air induction device 300 provided
at the rear surface of the cooking device 100 is opened
so that the air outlet 320 is exposed. The surface of the
blade 340 is used as a display bar so that various kinds
of information (e.g., the level of fine dust(ultra-fine dust)
and the level of gas density) may be visually displayed
on the blade 340.
[0198] FIG. 13 illustrates a front display mounted to a
front part of the ventilation system according to certain
embodiments of the present disclosure.
[0199] Referring to the non-limiting example of FIG.
13, various kinds of information (e.g., the level of fine
dust (ultra-fine dust) and the level of gas density) may
be visually displayed on the front display 250 of the ven-
tilation device 200.
[0200] As is apparent from the above description, cer-
tain embodiments of the ventilation system and the meth-
od for controlling the same can allow hazardous air gen-
erated by cooking to flow in a backward direction of a
cooking device so as to quickly transfer the hazardous
air to a hood, such that the hazardous air is prevented
from being inhaled by a user. As a result, the hazardous
air concentrated into a predetermined region without be-
ing dissipated is discharged outside, resulting in opera-
tion efficiency of the hood. In addition, information about
a quality of air generated in a current state of a cooking
space is transferred to a user so that the user can more
actively use the ventilation system, resulting in protection
of the user’s health.
[0201] Although the present disclosure has been de-
scribed with an exemplary embodiment, various changes
and modifications may be suggested to one skilled in the
art. It is intended that the present disclosure encompass
such changes and modifications as fall within the scope
of the appended claims.
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Claims

1. A ventilation system comprising:

a cooking device;
a ventilation device installed at an upper part of
the cooking device, and configured to discharge
polluted air generated during cooking; and
a sensor portion configured to measure levels
of fine dust and gas density contained in the pol-
luted air,
wherein the cooking device further includes
an air induction device configured to direct the
polluted air to a rear side of the cooking device
according to the measurement levels of fine dust
and gas density measured by the sensor portion
so that the resultant polluted air is transmitted
to the ventilation device.

2. The ventilation system according to claim 1, wherein
the air induction device is mounted to a rear surface
of the cooking device, generates movement of air
toward the ventilation device, and directs the polluted
air to the rear side of the cooking device.

3. The ventilation system according to claim 2, wherein
the air induction device further includes:

an air outlet configured to discharge air; and
an induction fan installed in the air outlet, and
configured to generate movement of the air to-
ward the ventilation device.

4. The ventilation system according to claim 3, wherein
the air induction device further includes:

a blade configured to open or close the air outlet,
wherein a direction of the movement of air dis-
charged through the air outlet is controlled ac-
cording to an angle of the blade.

5. The ventilation system according to claim 3, further
comprising:

a hood fan configured to perform air ventilation
so as to discharge the polluted air,
wherein the amount of air suctioned into the ven-
tilation device according to an operation of the
hood fan and the amount of air suctioned into
the ventilation device according to an operation
of the induction fan are summed up, such that
intensity of suction airflow is adjusted according
to the sum of the amount of suctioned air.

6. The ventilation system according to claim 5, further
comprising:

a controller configured to control the amount of

air discharged through the air outlet and the
amount of air suctioned into the ventilation de-
vice,
wherein the controller adjusts intensity of the dis-
charge airflow and intensity of the suction airflow
according to the measurement levels of fine dust
and gas density measured by the sensor portion.

7. The ventilation system according to claim 6, wherein
the controller sets a ratio of the discharge airflow and
the suction airflow to a predetermined ratio, and thus
adjusts a revolutions per minute (RPM) of the induc-
tion fan and an RPM of the hood fan.

8. The ventilation system according to claim 6, wherein:

the sensor portion measures the fine dust and
gas density contained in the polluted air even
when cooking is not carried out; and
the controller adjusts the intensity of suction air-
flow according to the measurement levels of fine
dust and gas density measured by the sensor
portion.

9. The ventilation system according to claim 6, wherein:

the sensor portion is mounted to the ventilation
device; and
the ventilation device further includes a commu-
nication portion communicating with the cooking
device.

10. The ventilation system according to claim 6, further
comprising:

a display configured to display the fine dust and
gas density measured by the sensor portion us-
ing numerals, colors, and letters;
wherein the controller, when the fine dust and
gas density measured by the sensor portion ex-
ceed a safety reference, informs a user of the
excess of the fine dust and gas density using
the display.

11. The ventilation system according to claim 1, wherein
the air induction device is mounted to both sides of
the cooking device, and generates movement of air
toward the ventilation device, such that the hazard-
ous air is directed to both sides of the cooking device.

12. A method for controlling a ventilation system which
includes a cooking device, a ventilation device in-
stalled at an upper part of the cooking device to dis-
charge polluted air generated during cooking, and
an air induction device mounted to a rear surface of
the cooking device to direct the polluted air to a rear
side of the cooking device, the method comprising:
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determining whether the cooking device is pow-
ered on;
when the cooking device is powered on, auto-
matically powering on the ventilation device, and
operating a hood fan mounted to the ventilation
device;
when the hood fan is operated, operating an in-
duction fan mounted to the air induction device,
and generating movement of air toward the ven-
tilation device;
measuring, by a sensor portion, levels of fine
dust and gas density contained in the air gener-
ated during the cooking; and
adjusting the amount of air suctioned into the
hood fan and the amount of air discharged
through the induction fan according to the meas-
urement levels of fine dust and gas density
measured by the sensor.

13. The method according to claim 12, wherein the ad-
justing the amount of air suctioned into the hood fan
and the amount of air discharged through the induc-
tion fan includes:

adjusting the amount of air suctioned into the
ventilation device according to a revolutions per
minute (RPM) control of the hood fan and the
amount of air discharged through the air outlet
according to RPM control of the induction fan.

14. The method according to claim 12, further compris-
ing:

when the cooking device is powered off, switch-
ing the ventilation device to a standby mode,
and measuring fine dust and gas density con-
tained in the air using the sensor portion; and
adjusting the amount of air suctioned into the
hood fan according to the measurement levels
of fine dust and gas density measured by the
sensor portion.

15. The method according to claim 12, further compris-
ing:

displaying the measured fine dust and gas den-
sity on a display using numerals, colors, and let-
ters; and
when the measured fine dust and gas density
exceed a safety reference, informing a user of
the excess of the fine dust and gas density using
the display.
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