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vides ventilation of a domestic cooking appliance, and
includes a complex curve interior flow surface in the hous-
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ondary air and exhaust air. A first side of the complex
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receiving secondary air into the interior of the housing to
an opening for permitting the secondary air to exit the
housing to form an air curtain that enhances a capture
ability of the domestic ventilation appliance.

102

306

FIG. 2B

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 667 177 A1 2

Description
CROSS-REFERENCES TO RELATED APPLICATION

[0001] This application is related to Applicants’ co-
pending U.S. application, which s filed concurrently here-
with, entitled "COOKTOP VENTILATION SYSTEM HAV-
ING A DUAL DIRECTION FLOW BLOWER/FAN," Attor-
ney Docket No. 2018P02094US, which is incorporated
herein by reference in its entirety.

FIELD OF THE INVENTION

[0002] The presentinvention is directed to a ventilation
system for a domestic home appliance, and more partic-
ularly, to a domestic cooktop ventilation system providing
an air curtain that enhances the capture ability of the
ventilation device, the cooktop ventilation system having
an airflow channel or cavity having a complex curve in-
terior flow surface that guides and smooths air flow
through the airflow channel or cavity.

BACKGROUND OF THE INVENTION

[0003] Some modern domestickitchens include an ap-
pliance, such as a cooking range or cooktop, that has an
electric or gas heat source such as an inductive, electric,
or gas cooktop, a griddle, an internal heat source such
as an oven or warming drawer, or other feature that re-
quires ventilation. Various types of ventilation appliances
have been provided for ventilating or filtering air in a kitch-
en, such as a traditional wall ventilation hood, a chimney
ventilation hood, or an island ventilation hood.

SUMMARY OF THE INVENTION

[0004] The present invention is directed to a cooktop
ventilation appliance, or system, that provides an air cur-
tain that enhances the capture ability of the ventilation
appliance or system, and includes an airflow channel or
cavity having a complex curve interior flow surface that
guides and smooths air flow through the airflow channel
or cavity, thereby reducing cavitation in the airflow chan-
nel or cavity, and provides sound insulation and sound
deadening, thereby reducing noise levels associated
with the operation of the appliance or system.

[0005] The present invention recognizes that, among
other factors, the size, shape, and distance of the opening
of a housing of a ventilation appliance or system affects
the ability of the ventilation appliance or systemto capture
exhaust air (e.g., hot air, flue gases, contaminated air,
etc.) from an appliance that requires ventilation, such as
a cooking range or cooktop that has an electric or gas
heatsource such as aninductive, electric, or gas cooktop,
a griddle, an internal heat source such as an oven or
warming drawer, or other feature that requires ventilation.
To solve these and other problems, the present invention
provides an air curtain flowing from the housing of a cook-
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top ventilation appliance or system, such that the air cur-
tain provides a virtual extension of the housing of the
hood or ventilation capture system (e.g., away from the
hood or ventilation capture system and toward or around
the kitchen appliance needing ventilation), which en-
hances the capture ability of the ventilation appliance or
system. The air curtain can be formed around a part of,
or all of, a perimeter of a region where exhaust air is to
be captured.

[0006] The air curtain can be formed by an airflow of
secondary air, such as cool air, outside air, etc. (i.e., non-
exhaust air), that is supplied to the ventilation appliance
from either a specific blower, make-up blower, or other
air flow source. In one example, the appliance can be
configured to use, or supply, make-up air to form the air
curtain, thereby supplying a quantity of make-up air into
the kitchen environment to replace the exhaust air being
drawn into and exhausted from the kitchen by the venti-
lation appliance while using the make-up air in a func-
tional manner to provide a virtual extension to the end of
the hood or ventilation capture system that will enhance
capture ability of the ventilation device. Exemplary em-
bodiments of the invention can be configured to be used
with or without make-up air.

[0007] The air curtain can be directed through one or
more air channels or cavities of a housing of the cooktop
ventilation appliance or system towards the front, sides,
rear, and/or perimeter of the housing from either a spe-
cific blower, make-up blower, or other air flow source and
that flows from one or more openings, slots, or ports at
the front, sides, rear, and/or perimeter of the housing.
The air curtain will provide a virtual extension to the end
of the hood or ventilation capture system that can en-
hance capture ability of the ventilation device, thereby
improving the capture of, and increasing the efficiency
of the capture of smoke, grease, air (aroma), flue gases,
contaminated air, etc. from an appliance that requires
ventilation, such as a cooking range or cooktop, that has
an electric or gas heat source such as an inductive, elec-
tric, or gas cooktop, a griddle, an internal heat source
such as an oven or warming drawer, or other feature that
requires ventilation.

[0008] The present invention further recognizes that
such an airflow being directed through one or more air
channels or cavities of the housing of the cooktop venti-
lation appliance towards the front, sides, rear, and/or pe-
rimeter of the housing during operation of the ventilation
appliance can result in increased levels of noise (e.g.
flow induced noise). The interior of a ventilation appliance
typically is very rough or irregular with many cavities that
can capture and redirect the air flow as well as provide
cavitation points for the air flow, each of which can cause
noise. Some conventional solutions for addressing noise
rely oninsulation and damping materials. However, these
conventional techniques do not address issues of flow
induced noise concerns.

[0009] To solve these and other problems, the present
invention provides a cooktop ventilation system with a
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complex curve interior flow surface that can provide
sound insulation and sound deadening, while atthe same
time directing, guiding, and/or smoothing out the air flow
as it flows through the ventilation appliance towards the
front, sides, rear, and/or perimeter of the housing and
exits from one or more openings, slots, or ports at the
front, sides, rear, and/or perimeter of the housing of the
ventilation appliance, thereby reducing cavitation and
noise levels, including flow induced noise, while also pro-
viding a compact arrangement.

[0010] The complex curve interior flow surface can be
configured to form one or more channels or cavities in
the interior of the housing of the ventilation appliance to
direct or guide the airflow (e.g., either from a specific
blower, make-up blower, or other air flow source) towards
the front, sides, rear, and/or perimeter of the housing
during operation of the ventilation appliance. The com-
plex curve interior flow surface can cooperate with one
or more interior surfaces or components of the housing
of the ventilation appliance to form the one or more chan-
nels or cavities, or in other examples, one or more parts
or portions of the complex curve interior flow surface can
be configured to discretely formthe one or more channels
or cavities. The airflow can exit the housing at one or
more openings, slots, or ports at the front, sides, rear,
and/or perimeter of the housing.

[0011] In an example, the one or more channels or
cavities formed by the complex curve interior flow surface
can have a cross-section or profile similar to a syphon of
a toilet bowl, thereby improving the flow efficiency of the
airflow. However, the complex curve interior flow surface
can have other cross-section or profile arrangements.
For example, the complex curve interior flow surface can
be configured to provide added space or clearance for
other components of the ventilation appliance, such as
for a filter system (e.g., one or more air filters and/or
grease filters), a control system, one or more sensors,
etc.

[0012] The complex curve interior flow surface can in-
clude, for example, one or more parts (e.g., one or more
stamped plastic parts) that fit inside the interior of the
housing of the ventilation appliance. The complex curve
interior flow surface can be formed from a single part
(e.g., a single stamped or molded part formed from high
temperature plastic) or from a plurality of parts (e.g., a
plurality of stamped or molded parts formed from high
temperature plastic) that fit together or cooperate with
one another to fit inside the interior of the housing of the
ventilation appliance and provide sound insulation and
sound deadening, while at the same time directing, guid-
ing, and/or smoothing out the flow of the cool air, thereby
reducing cavitation and noise levels, including flow in-
duced noise across the interior of the housing of the ven-
tilation appliance, while providing a compact system or
arrangement. The complex curve interior flow surface
can be formed from other materials, such as sheet metal,
high temperature composite materials, or a combination
of one or more high temperature materials configured to
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fit inside the interior of the housing of the ventilation ap-
pliance.

[0013] The complex curve interior flow surface can be
secured in the interior of the housing of the ventilation
appliance by press fitting the part or parts into the interior
of the housing or by securing the part or parts using se-
curing means, such as one or more of fasteners, high
temperature adhesive, high temperature tape, or the like
(e.g., high temperature resistant securing means). The
part or parts of the complex curve interior flow surface
can be secured to and/or supported by one or more in-
terior surfaces of the housing of the ventilation appliance,
to one ormore openingsin the housing (e.g., anair supply
opening or exhaust outlet), and/or to one or more ducts
or blowers in or on the housing, among other things.
[0014] The complex curve interior flow surface can
form a dividing wall or partition between a flow of the cool
air used to form the air curtain and a flow of exhaust air
captured by the ventilation appliance. In an example, one
side of the complex curve interior flow surface guides the
flow of the cool air used to form the air curtain from the
air supply to the one or more openings, slots, or ports at
the front, sides, rear, and/or perimeter of the housing,
while another, opposite side of the complex curve interior
flow surface guides the flow of the exhaust air captured
by the ventilation appliance from the air capture region
of the housing to one or more exhaust ducts or other
elements for conveying the exhaust air from the kitchen,
thereby providing dual functionality and facilitating a com-
pact system and arrangement with improved flow effi-
ciency. Each side of the complex curve interior flow sur-
face can directly contact the respective air flow, or an
intervening layer or component can be provided, such
as an insulation layer, temperature resistant layer, etc.,
between the complex curve interior flow surface and one
or more of the air flows. In an example, a direction of flow
of the cool air on one side of the complex curve interior
flow surface can be opposite to a direction of flow of the
exhaust air on the other side of the complex curve interior
flow surface.

[0015] In an example, the housing of the ventilation
appliance can be coupled to a bi-directional air duct that
both supplies the cool air to the interior of the housing
and exhausts the exhaust air from the housing. In another
example, the housing of the ventilation appliance can
include a bi-directional air duct within the interior of the
housing. An example of a bi-directional duct according
to the invention can include a duct having an inner flow
channel (e.g., for conveying exhaust air in afirst direction)
and an outer flow channel (e.g., for conveying cool air in
a second direction that is opposite to the first direction).
The bi-directional duct can be formed from concentric
cylinders forming the flow paths. In other examples, the
bi-directional duct can include square or rectangle
shaped flow paths, with an interior flow path being nested
within an exterior flow path, or with flow paths formed by
individual ducts or a duct divided into flow paths arranged
next to or adjacent to each other (e.g., side-by-side or
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above and below each other). In other examples, the
housing of the ventilation appliance can be coupled to or
include one or more discrete air ducts supplying the cool
air to the interior of the housing and/or one or more dis-
crete air ducts exhausting the exhaust air from the hous-
ing.

[0016] The cool air can be supplied to the interior of
the housing, either directly from a blower, a secondary
blower or fan, or another source, or via a duct (e.g., bi-
directional duct) coupled to a blower, a secondary blower
orfan, oranother source. The blower, a secondary blower
or fan, or another source can be arranged, for example,
in-line with the duct, in communication with the duct (e.g.,
either locally/adjacent to the duct or remote from the
duct), or within the housing of the ventilation appliance
or system.

[0017] Exemplary embodiments of the complex curve
interior flow surface according to the invention can be
provided in various types of ventilation appliances, such
as a traditional wall hood, a chimney wall hood, or an
island hood.

[0018] For purposes of this disclosure, the term ex-
haust air refers to, for example, one or more of hot air,
flue gases, contaminated air, etc. from an appliance that
requires ventilation, such as a cooking range or cooktop
that has an electric or gas heat source such as an induc-
tive, electric, or gas cooktop, a griddle, an internal heat
source such as an oven or warming drawer, or other fea-
ture that requires ventilation. The term secondary air re-
fers to non-exhaust air including, for example, one or
more of cool air, outside air, make-up air, etc. thatis sup-
plied to the ventilation appliance, for example, from either
a specific blower, make-up blower, or other air flow
source.

[0019] An exemplary embodiment of the present in-
vention addresses and solves the above-recognized
problems and others by providing a domestic ventilation
appliance for providing ventilation of a domestic cooking
appliance, the domestic ventilation appliance and system
comprising a housing having a first opening for capturing
exhaust air from the domestic cooking appliance, a sec-
ond opening for receiving secondary air into the interior
of the housing, and a third opening for permitting the sec-
ondary air to exit the housing to form an air curtain that
enhances a capture ability of the domestic ventilation ap-
pliance, and a complex curve interior flow surface in the
housing, the complex curve interior flow surface parti-
tioning the interior of the housing for separately convey-
ing the secondary air and the exhaust air, a first side of
the complex curve interior flow surface configured to
guide and smooth a flow of the secondary air from the
second opening to the third opening.

[0020] Another exemplary embodiment provides a do-
mestic ventilation system for providing ventilation of a
domestic cooking appliance, comprising a cooktop ven-
tilation appliance including a housing and a complex
curve interior flow surface in an interior of the housing,
the complex curve interior flow surface partitioning the
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interior of the housing for separately conveying second-
ary air and exhaust air through the housing, a first side
of the complex curve interior flow surface configured to
guide and smooth a flow of the secondary air from an
opening in the housing for receiving secondary air into
the interior of the housing to one or more outlets in the
housing that allow the secondary air to exit the housing
to form an air curtain that enhances a capture ability of
the domestic ventilation appliance for providing ventila-
tion of the domestic cooking appliance.

[0021] Other features and advantages of the present
invention will become apparent to those skilled in the art
upon review of the following detailed description and
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] These and other aspects and features of em-
bodiments of the present invention will be better under-
stood after a reading of the following detailed description,
together with the attached drawings, wherein:

FIG. 1 is a schematic side view of a cooktop venti-
lation appliance or system according to an
exemplary embodiment of the invention;
FIG. 2A is a cutaway view of the cooktop ventilation
appliance or system according to the exem-
plary embodiment schematically illustrated in
FIG. 1;

FIG. 2B isthe cutaway view of the cooktop ventilation
appliance or system illustrated in FIG. 1
showing air flow examples;

FIG. 3 is a schematic perspective view of a cooktop
ventilation appliance or system according to
an exemplary embodiment of the invention;
FIG. 4 is another schematic perspective view of a
cooktop ventilation appliance or system ac-
cording to an exemplary embodiment of the
invention;

FIG. 5 is a cutaway view of the cooktop ventilation
appliance or system according to the exem-
plary embodiment schematically illustrated in
FIG. 3 with parts of the housing removed to
show interior components;

FIG. 6 is another cutaway view of the cooktop ven-
tilation appliance or system according to the
exemplary embodiment schematically illus-
trated in FIG. 3 with parts removed to show
interior components;

FIG. 7 is a schematic cross-sectional view of a duct
of the cooktop ventilation appliance or system
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according to the exemplary embodiment;

FIG. 8A s a perspective view of a complex curve in-
terior flow surface according to the exemplary
embodiment schematically illustrated in
FIGS. 3-6;

FIG. 8B s aschematic side view of the complex curve
interior flow surface according to the exem-
plary embodiment schematically illustrated in
FIG. 8A;

FIG. 9 is a schematic side view of a complex curve
interior flow surface according to other exem-
plary embodiments;

FIG. 10 is a schematic cutaway view of the cooktop
ventilation appliance or system according to
other exemplary embodiments;

FIG. 11 is a schematic cutaway view of the cooktop
ventilation appliance or system according to
other exemplary embodiments;

FIG. 12 is a schematic cutaway view of the cooktop
ventilation appliance or system according to
other exemplary embodiments;

FIG. 13 is a schematic side view of an airflow source
and exhaust element of the cooktop ventila-
tion appliance or system according to another
exemplary embodiment; and

FIG. 14  isafrontperspective view of adomestic kitch-
en having a cooktop ventilation appliance or
system showing air flow examples according
toan exemplary embodiment of the invention.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS OF THE INVENTION

[0023] The present invention now is described more
fully hereinafter with reference to the accompanying
drawings, in which embodiments of the invention are
shown. This invention may, however, be embodied in
many different forms and should not be construed as
limited to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope
of the invention to those skilled in the art.

[0024] FIGS. 1-14 schematically show examples of a
cooktop ventilation appliance or system 100 having a
housing 102 including a front wall 102a, a top wall 102b,
arearwall 102c, a first side wall 102d, and a second side
wall 102e. A lower wall of the housing 102 can include a
first opening 104 for drawing exhaust air A10 (e.g., hot
air, flue gases, contaminated air, etc.) into the ventilation
appliance 100 from a domestic home cooking appliance
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that requires ventilation, or the walls 102a, 102¢c, 102d,
and 102e of the housing 102 can define the first opening
104. The ventilation appliance 100 can be coupled to a
duct 300, which can be coupled to one or more blowers
or fans (e.g., schematically shown by 500 in FIG. 10 and
502 in FIG. 11) for generating movement of one or more
air flows A10, A20 through the housing 102 of the venti-
lation appliance 100. In an example, the ventilation ap-
pliance 100 can be coupled directly to one or more blow-
ers or fans, or in another example, one or more blowers
or fans (e.g., schematically shown by 500 in FIG. 10) can
be integrated into the housing 102 of the ventilation ap-
pliance 100.

[0025] With reference to FIGS. 1-7, the housing 102
can include one or more first openings 104 (e.g., air cap-
ture inlet) in the lower wall of the housing 102 for drawing
exhaustair A10into the housing 102, one or more second
openings 106 for permitting secondary air A20 to enter
the housing 102 and/or exhaust air A10 to exit from the
housing 102, and one or more second openings 110 (e.g.,
outlet) for directing secondary air A20 out of the housing
102 to form an air curtain. The ventilation appliance 100
can include one or more air filters and/or grease filters
400 for filtering the exhaust air A10 as it flows through
the ventilation appliance 100. In the examples, the sec-
ondary air A20 can be supplied to the housing 102, for
example, by air flow path 306 through a bi-directional
duct 300, and the exhaust air A10 can be exhausted from
the housing 102, for example, by air flow path 308 through
the bi-directional duct 300. The opening or outlet 110 can
include one or more outlets (e.g., one or more slots, gaps,
openings, elongated openings, etc.) formed in a surface
of a lower wall of the housing 102. Additionally or alter-
natively, the one or more openings or outlets 110 can
include one or more outlets (e.g., one or more slots, gaps,
openings, elongated openings, etc.) extending along all
orapartofaperimeterwall (e.g., 102a, 102¢, 102d, 102¢)
of the housing. The one or more openings or outlets 110
can be configured to form an air curtain exiting from one
or more of the front, sides, rear, and/or all or part of the
perimeter of the housing 102 during operation of the ven-
tilation appliance 100, as shown in FIG. 2B. The ventila-
tion appliance 100 can include a complex curve interior
flow surface 200 disposed within the housing 102 that
guides the secondary air A20 through the housing 102
where the air A20 is directed from one or more second
openings or outlets 110 to form an air curtain. The sec-
ondary air A20 generally is directed from the one or more
second openings or outlets 110 in a direction that is op-
posite to a direction of flow of the exhaust air A10.
[0026] In the examples shown in FIGS. 1-7, the com-
plex curve interior flow surface 200 forms a dividing wall
or partition between a flow of the secondary air A20 (e.g.,
make-up air, cool air, etc.) used to form the air curtain
and a flow of the exhaust air A10 captured by the venti-
lation appliance 100. In the examples, one side of the
complex curve interior flow surface 200 guides the flow
of the secondary air A20 from the flow path 306 of the
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bi-directional duct 300 to the one or more openings, slots,
or ports 110 at the front, sides, rear, and/or perimeter of
the housing 102 to form an air curtain, while another,
opposite side of the complex curve interior flow surface
200 guides the flow of the exhaust air A10 captured by
the ventilation appliance 100 from the air capture region
(opening 104) of the housing 102 to the flow path 308 of
the bi-directional duct 300 for conveying the exhaust air
A10 from the kitchen. In the example shown in FIG. 2B,
a direction of flow of the secondary air A20 on one side
of the complex curve interior flow surface 200 is opposite
to a direction of flow of the exhaust air A10 on the other
side of the complex curve interior flow surface 200. In
the examples, the complex curve interior flow surface
200 cooperates with the housing 102 to form a flow path
108 that smoothly and efficiently guides the flow of the
secondary air A20 from the flow path 306 of the bi-direc-
tional duct 300 to the one or more openings, slots, or
ports 110 at the front, sides, rear, and/or perimeter of the
housing 102.

[0027] As shown in FIGS. 1-7, an example of a duct
300 (e.g., bi-directional duct) can include an outer wall
302 and an inner wall 304, which define a first flow path
308 through the duct 300 for conveying exhaust air A10
that is drawn into the housing 102, and a second flow
path 306 through the duct 300 for conveying secondary
air A20 (e.g., make-up air) that is supplied by a blower,
a secondary blower or fan, or another source, into the
housing 102 and conveyed by the flow path (e.g., channel
or cavity 108) to an outlet 110 for forming an air curtain
exiting or extending from the housing 102. The outer wall
302 and inner wall 304 are shown in the example as being
concentric or nested cylinders forming the flow paths,
thereby providing a compact and efficient means for con-
veying the air A20 into the housing and the exhaust air
A10 out of the housing. The arrangement of the duct 300
is not limited to any particular arrangement. In other ex-
amples, the outer wall 302 and an inner wall 304 can
have other shapes, such as a square shape or rectan-
gular shape nested within each other. In other examples,
the flow paths 306 and 308 can be formed by individual
ducts arranged next to each other or a duct divided into
flow paths arranged next to each other. As shown in the
example illustrated in FIG. 6, the outer wall 302 can be
coupled to the opening 106 of the wall 102c of the housing
102 such that both flow paths 306 and 308 are in com-
munication with the interior of the housing 102 through
the same opening 106.

[0028] FIGS. 8Aand 8B illustrate an example ofacom-
plex curve interior flow surface 200 including a body 202
defining a cavity (e.g., a hollow body or shell) having low-
er perimeter edges 204, 206, 208, and 210. In the exam-
ple, the complex curve interior flow surface 200 includes
an opening 212 configured to be coupled to the inner wall
304 of the duct 300 for directing or guiding exhaust air
A10 from the cavity within the body 202 into the flow path
308 of the duct 300. At the same time, the secondary air
A20 can flow from the flow path 306 of the duct 300,
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which is defined by the outer wall 302 and the inner wall
304, through the opening 106 in the wall 102c of the hous-
ing 102 over the exterior of the complex curve interior
flow surface 200.

[0029] With reference again to FIGS. 2A, 2B, 8A, and
8B, the body 202 of the complex curve interior flow sur-
face 200 can include a plurality of sections (e.g., a first
section 202a, a second section 202b, and a third section
202c) configured to direct or guide the secondary air A20
(e.g., cool air, make-up air, etc.) over the outer surface
of the body 202 to the second opening (outlet) 110, where
the air A20 exits from the housing 102 to form an air
curtain. In the example, the first section 202a directs,
guides, or changes a direction of the air A20, which is
supplied by a blower, a secondary blower or fan, or an-
other source through the flow path 306 of the duct 300
into the channel or cavity 108 in the interior of the housing
102. In this example, the air A20 is directed or guided by
the first section 202a from an initial (i.e., first) flow direc-
tion extending, in this example, in a generally horizontal
direction as it exits the flow path 306 of the duct 300 to
a second flow direction extending at an upward angle
with respect to the initial direction. The complex curve
interior flow surface 200 includes a second section 202b
that directs, guides, or changes a direction of the air A20
from the second flow direction to a third flow direction
that is different from the second flow path and that ex-
tends at an angle that is, in this example, closer to the
horizontal direction than the second flow direction. The
complex curve interior flow surface 200 includes a third
section 202c¢ that directs, guides, or changes a direction
of the air A20 from the third flow direction to a fourth flow
direction that is different from the third flow direction and
that extends atan angle toward the one or more openings
or outlets 110. The air A20 can exit from the one or more
openings or outlets 110 in a direction of the fourth flow
direction, or the air A20 can be directed in another angle
(e.g., avertical downward direction, an angled downward
direction, etc.).

[0030] The sections (e.g., 202a, 202b, 202c) of the
complex curve interior flow surface 200 can be planar
sections, curved sections, or a combination thereof to
smooth and guide the flow of the air A20. The sections
(e.g., 202, 204, 206) of the complex curve interior flow
surface 200 can be configured to form one or more chan-
nels or cavities 108 in the interior of the housing 102 to
direct or guide the airflow A20 towards the front, sides,
rear, and/or perimeter of the housing 102 during opera-
tion of the ventilation appliance 100. The one or more
channels or cavities 108 formed by, for example, the sec-
tions 202a, 202b, and 202c of the complex curve interior
flow surface 200 can have a cross-section or profile sim-
ilar to a syphon of a toilet bowl, which can increase the
flow efficiency of the air A20 over the body 202. The air-
flow A20 can exit the housing 102 at one or more open-
ings, slots, or ports 110 at the front, sides, rear, and/or
perimeter of the housing 102.

[0031] In the example shown in FIGS. 8A and 8B, the
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complex curve interior flow surface 200 includes similar
sections (e.g., sections 202d, 202e, 202f) that direct,
guide, and smooth portions of the air A20 from the initial
(i.e., first) flow direction, as it exits the flow path 306 of
the duct 300, to other regions within the interior of the
housing 102, such as along the rear and/or sides of the
complex curve interior flow surface 200 and correspond-
ingly to the one or more openings or outlets 110 along
the perimeter of walls 102c, 102d, 102e. In this example,
one or more of the channels or cavities 108 formed by
the similar sections (e.g., sections 202d, 202e, 202f) of
the complex curve interior flow surface 200 have a cross-
section or profile similar to a syphon of a toilet bowl, which
can increase the flow efficiency of the air A20 over the
body 202. However, the complex curve interior flow sur-
face 200 can have other cross-section or profile arrange-
ments, or different cross-sections or profiles for guiding
the air A20 to different openings, slots, or ports 110 at
the front, sides, rear, and/or perimeter of the housing
102. Forexample, the complex curve interior flow surface
200 can be configured to provide added space or clear-
ance for other components of the ventilation appliance,
such as for a filter system (e.g., one or more air filters
and/or grease filters), a control system, one or more sen-
sors, etc.

[0032] Asshown inthe example illustrated in FIGS. 8A
and 8B, the interior surface of the body 202 of the complex
curve interior flow surface 200 (i.e., the surface facing
the interior cavity) can assist with directing or guiding the
exhaust air A10 from the capture opening 104 of the
housing 102 to the opening 212 of the complex curve
interior flow surface 200, which is coupled to the inner
wall 304 of the duct 300, such that the exhaust air A10
flows through the opening 106 of the wall 102c of the
housing 102 into the flow path 308 of the duct 300 (e.g.,
bi-directional duct), thereby increasing a flow efficiency
of the exhaust air A10 through the housing 102.

[0033] For simplicity, FIG. 2B generally shows the air
flow A20 and A10 using dashed lines. One of ordinary
skill will recognize that, in operation, one or more sections
or portions of the complex curve interior flow surface 200
can direct, guide, or change a direction of the air flow
A20 and/or A10 within the flow cavities or channels, and
at different locations along the flow path within the flow
cavities or channels, such that the air flow A20 and/or
A10 flows adjacent to or along the surfaces of the com-
plex curve interior flow surface 200 (e.g., in a path cor-
responding, at least in part, to a shape of one or more
surfaces of the complex curve interior flow surface 200).
[0034] The complex curve interior flow surface 200 can
be configured to fit inside the interior of the housing 102
of the ventilation appliance 100. The complex curve in-
terior flow surface 200 can be formed from a single part
(e.g., a single stamped high temperature plastic part) or
from a plurality of parts (e.g., a plurality of stamped high
temperature plastic parts, each forming one or more of
portions or sections) that fit together or cooperate with
one another to form the complex curve interior flow sur-
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face 200. The complex curve interior flow surface 200
can be formed from any suitable material, such as
stamped or injection molded plastic (e.g., high tempera-
ture plastic), sheet metal, composite materials, or a com-
bination of one or more materials (e.g., high temperature
materials) configured to fitinside the interior of the hous-
ing 102 of the ventilation appliance 100. The complex
curve interior flow surface 200 can be secured in the in-
terior of the housing 102 in any suitable manner, such
as by press fitting the part or parts into the interior of the
housing 102 or by securing the part or parts of the com-
plex curve interior flow surface 200 using one or more
securing means, such as one or more of fasteners, high
temperature adhesive, high temperature tape, or the like
(e.g., high temperature resistant securing means). The
part or parts of the complex curve interior flow surface
200 can be secured to and/or supported by one or more
interior surfaces of the housing 102 of the ventilation ap-
pliance 100, to one or more openings 106 in the housing
102 (e.g., an air supply opening or exhaust outlet), and/or
to one or more ducts 300 or blowers in or on the housing,
among other things.

[0035] With reference to FIGS. 9-12, the complex
curve interior flow surface 200 can have other profiles
that are configured to direct or guide the airflow A20 to-
wards the front, sides, rear, and/or perimeter of the hous-
ing 102 during operation of the ventilation appliance 100.
[0036] FIG. 9illustrates an example in which the body
202 of the complex curve interior flow surface 200 can
include a more uniform curved surface extending from
the opening 212 to the edges 204, 206, 208, and 210.
[0037] FIG. 10 illustrates an example of a ventilation
appliance 100 in which the complex curve interior flow
surface 200 is configured to provide clearance or space
within the housing 102 for a duct (e.g., bi-directional duct)
and/or a blower, which are schematically illustrated by
500. Additionally or alternatively, the complex curve in-
terior flow surface 200 can be configured to provide clear-
ance or space within the housing 102 for a control system
and/or one or more sensors, which are schematically il-
lustrated by 600. For example, one or more features of
the complex curve interior flow surface 200 providing
clearance or space within the housing 102 for a duct
(schematically illustrated by 500), a blower (schematical-
ly illustrated by 500), a control system (schematically il-
lustrated by 600), and/or one or more sensors (schemat-
ically illustrated by 600) can be combined with the exam-
ples shown in the other examples described herein. The
housing 102 of the ventilation appliance 100 can include
one or more deflectors, louvers, or the like (e.g., 114)
arranged at or near the one or more openings or outlets
110, for directing the air flow A20 from the outlet(s) 110
in one or more directions to form an air curtain at a pre-
determined angle. The housing 102 of the ventilation ap-
pliance 100 can include a lower surface 112 having one
or more slots, openings, exit ports, vents, louvers, or the
like (e.g., 110).

[0038] FIG. 11illustrates examples of various alternate
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arrangements of the ventilation appliance 100. As shown
in the example in FIG. 11, the air A20 can be supplied
by ablower, a secondary blower or fan, or another source
(schematically illustrated by 502) through the flow path
306 defined by the duct 300 into the channel or cavity
108 of the housing 102.

[0039] FIG. 12 shows an example of a ventilation ap-
pliance 100 that is coupled to an air duct 310 supplying
the secondary air A20 (cool air) to the interior of the hous-
ing 102 and an air duct 312 exhausting the exhaust air
A10 from the housing 102. In this example, the complex
curve interior flow surface 200 divides or partitions all or
a portion of an upper region of the interior of the housing
102 from a lower region of the interior of the housing 102.
The complex curve interior flow surface 200 directs,
guides, and smooths the airflow of secondary air A10
conveyed by the duct 310 from a specific blower, make-
up blower, or other air flow source 502 into the interior
of the housing 102 along a flow path towards the front
perimeter edge 206 (e.g., towards the front perimeter
edge 206 only) of the complex curve interior flow surface
200 during operation of the ventilation appliance 100.
The complex curve interior flow surface 200, in this ex-
ample, cooperates with one or more interior surfaces or
components of the housing 102 of the ventilation appli-
ance to form a channel or cavity 108. The airflow A20
can exit the housing 102 at one or more openings, slots,
or ports 110 at the front perimeter of the housing 102. In
this example, the channel or cavity 108 formed by the
complex curve interior flow surface 200 has a cross-sec-
tion or profile similar to a syphon of a toilet bowl, thereby
increasing flow efficiency of the airflow A20. The complex
curve interior flow surface 200 is configured to provide
added space or clearance for other components of the
ventilation appliance, such as for afilter system 400 (e.g.,
one or more air filters and/or grease filters). In other ex-
amples, the complex curve interior flow surface 200 can
be configured to provide added space or clearance for
other components of the ventilation appliance, such as
an internally mounted blower, a control system, one or
more sensors, etc. (e.g., 500 and 600 in FIG. 10). The
opposite side of the complex curve interior flow surface
200 (i.e., the surface facing the capture opening 104) can
assist with directing or guiding the exhaust air A10 from
the capture opening 104 of the housing 102 to the air
duct 312, thereby increasing a flow efficiency of the ex-
haust air A10 through the housing 102.

[0040] FIG. 13 shows an example of another source,
such as a cap system 504 (e.g., bi-directional cap sys-
tem), for supplying the air A20. In this example, the walls
302 and 304 of the bi-directional duct 300 pass through
an exterior wall 800, which separates aninside of a home
from the outside of the home. The inner wall 304 can
extend farther than the outer wall 302. The example in-
cludes a cap 504 at an end of the inner wall 304. The
cap 506 is configured to permit the exhaust air A10 to
exit the flow path 308 defined by the inner wall 304 of the
duct 300 and be exhausted to the outside environment
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of the home. In this example, the outer wall 302 is con-
figured to permit outside air A20 to be drawn into the flow
path 306 defined between the outer wall 302 and the
inner wall 304 of the duct 300 and conveyed to the interior
of the housing 102 of the ventilation appliance 100 (i.e.,
the kitchen ventilation appliance or hood). The cap sys-
tem 504 (e.g., bi-directional cap system) includes a de-
flector or divider 508 extending outward (e.g., radially
outward) from the inner wall 304. The deflector or divider
508 can guide the outside air A20 to be drawn into the
flow path 306 and/or guide the exhaust air A10 exiting
the flow path 308 to the outside environment.

[0041] FIG. 14 illustrates an example of a ventilation
appliance or system 100 shown in akitchen and arranged
above a domestic home cooking appliance, such as a
cooking range 10 having a gas cooktop and an internal
heat source such as an oven, at least one of which re-
quires ventilation. The ventilation appliance or system
100 can be mounted, for example, on a wall 12 of the
kitchen with adjacent cabinetry 14 abutting the ventilation
appliance 100. The cooking range 10 can be disposed
adjacent to floor cabinets 16 and counters 18. An exem-
plary embodiment of a cooktop ventilation appliance or
system 100 (e.g., as illustrated in the examples in Figures
1-13) can provide an air curtain A20 that enhances the
capture ability of the ventilation appliance or system 100,
and includes an airflow channel or cavity 108 having a
complex curve interior flow surface 200 that directs,
guides, and/or smooths air flow A20 through the airflow
channel or cavity 108, thereby reducing cavitation in the
airflow channel or cavity 108, improving flow efficiency
of both the secondary airflow and the exhaust air flow,
and providing sound insulation and sound deadening,
thereby reducing noise levels associated with the oper-
ation of the appliance or system 100 while improving op-
eration and efficiency of the ventilation appliance and
providing a compact arrangement.

[0042] The example features and arrangements are
not limited to any particular embodiment and can be in-
cluded alone or in combination with each other, or alone
or in combination with one or more of the other example
features described and illustrated herein.

[0043] Withreference againto the examplesillustrated
in FIGS. 1-14, an exemplary embodiment of the invention
is directed to a domestic ventilation appliance (e.g., 100)
for providing ventilation of a domestic cooking appliance
(e.g., 10), comprising a housing (e.g., 102) having a first
opening (e.g., 104) for capturing exhaust air (e.g., A10)
from the domestic cooking appliance (e.g., 10), a second
opening (e.g., 106) for receiving secondary air (e.g., A20)
into the interior of the housing (e.g., 102), and a third
opening (e.g., 110) for permitting the secondary air (e.g.,
A20) to exit the housing (e.g., 102) to form an air curtain
thatenhances a capture ability of the domestic ventilation
appliance (e.g., 100); and a complex curve interior flow
surface (e.g., 200) in the housing (e.g., 102), the complex
curve interior flow surface (e.g., 200) partitioning the in-
terior of the housing (e.g., 102) for separately conveying
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the secondary air (e.g., A20) and the exhaust air (e.g.,
A10), afirst side of the complex curve interior flow surface
(e.g., 200) configured to guide and smooth a flow of the
secondary air (e.g., A20) from the second opening (e.g.,
106) to the third opening (e.g., 110).

[0044] Withreference again tothe examplesillustrated
in FIGS. 1-14, an exemplary embodiment of the invention
is directed to a domestic ventilation system for providing
ventilation of a domestic cooking appliance (e.g., 10),
comprising a cooktop ventilation appliance (e.g., 100)
including a housing (e.g., 102) and a complex curve in-
terior flow surface (e.g., 200) in an interior of the housing
(e.g., 102), the complex curve interior flow surface (e.g.,
200) partitioning the interior of the housing (e.g., 102) for
separately conveying secondary air (e.g., A20) and ex-
haust air (e.g., A10) through the housing (e.g., 102), a
first side of the complex curve interior flow surface (e.g.,
200) configured to guide and smooth a flow of the sec-
ondary air (e.g., A20), which is received into the interior
of the housing (e.g., 102) from an opening (e.g., 106) in
the housing (e.g., 102), through the housing (e.g., 102)
to one or more outlets (e.g., 110) in the housing (e.g.,
102) that allow the secondary air (e.g., A20) to exit the
housing (e.g., 102) to form an air curtain that enhances
a capture ability of the domestic ventilation appliance
(e.g., 100) for providing ventilation of the domestic cook-
ing appliance (e.g., 10).

[0045] In the description of embodiments disclosed
herein, any reference to direction or orientation is merely
intended for convenience of description and is notintend-
ed in any way to limit the scope of the present invention.
Relative terms such as "lower," "upper," "horizontal,"
"vertical,", "above," "below," "up," "down," "top" and "bot-
tom" as well as derivative thereof (e.g., "horizontally,"
"downwardly," "upwardly," etc.) should be construed to
refer to the orientation as then described or as shown in
the drawing under discussion. These relative terms are
for convenience of description only and do not require
that the apparatus be constructed or operated in a par-
ticular orientation. Terms such as "attached," "connect-
ed," "coupled," "interconnected," and similar refer to a
relationship wherein structures are secured or attached
to one another either directly or indirectly through inter-
vening structures, as well as both movable or rigid at-
tachments or relationships, unless expressly described
otherwise.

[0046] Thepresentinvention hasbeendescribed here-
in in terms of several preferred embodiments. However,
modifications and additions to these embodiments will
become apparent to those of ordinary skill in the art upon
a reading of the foregoing description. It is intended that
all such modifications and additions comprise a part of
the present invention to the extent that they fall within the
scope of the several claims appended hereto.
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Claims

1. A domestic ventilation appliance for providing venti-
lation of a domestic cooking appliance, comprising:

a housing having a first opening for capturing
exhaust air from the domestic cooking appli-
ance, a second opening for receiving secondary
air into the interior of the housing, and a third
opening for permitting the secondary air to exit
the housing to form an air curtain that enhances
a capture ability of the domestic ventilation ap-
pliance; and

acomplex curve interior flow surface in the hous-
ing, the complex curve interior flow surface par-
titioning the interior of the housing for separately
conveying the secondary air and the exhaust
air, a first side of the complex curve interior flow
surface configured to guide and smooth a flow
of the secondary air from the second opening to
the third opening.

2. Thedomesticventilation appliance of claim 1, where-
in the second opening of the housing is configured
to both receive the secondary air into the interior of
the housing and to exhaust the exhaust air from the
interior of the housing.

3. Thedomestic ventilation appliance of claim 2, where-
in a second side of the complex curve interior flow
surface, which is opposite to the first side of the com-
plex curve interior flow surface, is configured to guide
and smooth a flow of the exhaust air from the first
opening of the housing to the second opening of the
housing.

4. The domestic ventilation appliance of claim 2, further
comprising:
a bi-directional duct coupled to the second opening
of the housing, the bi-direction duct configured to
convey the secondary air in a first direction through
the second opening of the housing into the interior
of the housing and to convey the exhaust air in a
second direction, which is opposite to the first direc-
tion, from the interior of the housing through the sec-
ond opening of the housing.

5. Thedomesticventilation appliance of claim 4, where-
in the bi-directional duct includes:

an outer wall; and

an inner wall nested within the outer wall,

the outer wall and the inner wall defining a first
flow path configured to convey the secondary
air through the bi-directional duct in the first di-
rection, and the innerwall defining a second flow
path configured to convey the exhaust air
through the bi-directional duct in the second di-
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rection.

The domestic ventilation appliance of claim 5, where-
in the outer wall and the inner wall are concentric
cylindrical walls.

The domestic ventilation appliance of claim 5, where-
in the outer wall of the bi-directional duct is coupled
to a perimeter of the second opening of the housing.

The domestic ventilation appliance of claim 5, where-
in the complex curve interior flow surface includes a
body having an opening, wherein a perimeter of the
opening of the body is coupled to the inner wall of
the bi-directional duct and configured to convey the
exhaust air in the second direction through the open-
ing in the body of the complex curve interior flow
surface into the second flow path of the bi-directional
duct.

The domestic ventilation appliance of claim 8, where-
in the outer wall of the bi-directional duct is config-
ured to convey the secondary air in the first direction
through the second opening of the housing and onto
the first side of the complex curve interior flow sur-
face to guide and smooth the flow of the secondary
air from the second opening to the third opening.

The domestic ventilation appliance of claim 1, where-
in the complex curve interior flow surface includes a
body having an opening configured to permit the ex-
haust air to pass through the body.

The domestic ventilation appliance of claim 1, where-
in the first side of the complex curve interior flow
surface includes a plurality of sections configured to
guide and smooth the flow of the secondary air from
the second opening to the third opening, the plurality
of sections including at least a first section that di-
rects the flow of the secondary air from the second
opening in a first direction, a second section that di-
rects the flow of the secondary air in a second direc-
tion that is different from the first direction, and a third
section that directs the flow of the secondary air in
a third direction that is different from the second di-
rection and extends toward the third opening.

The domestic ventilation appliance of claim 1, where-
in a shape of the complex curve interior flow surface
is configured to guide and smooth the flow of the
secondary air from the second opening to the third
opening while providing clearance for at least one
component disposed within the interior of the hous-

ing.

The domestic ventilation appliance of claim 12,
wherein the atleast one component includes at least
one of an air filter, a grease filter, a blower, a control
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system, or a sensor.

A domestic ventilation system for providing ventila-
tion of a domestic cooking appliance, comprising:

a cooktop ventilation appliance including a
housing and a complex curve interior flow sur-
face in an interior of the housing,

the complex curve interior flow surface partition-
ing the interior of the housing for separately con-
veying secondary air and exhaust air through
the housing, a first side of the complex curve
interior flow surface configured to guide and
smooth a flow of the secondary air, which is re-
ceived into the interior of the housing from an
opening in the housing, through the housing to
one or more outlets in the housing that allow the
secondary air to exit the housing to form an air
curtain that enhances a capture ability of the do-
mestic ventilation appliance for providing venti-
lation of the domestic cooking appliance.

The system of claim 14, further comprising:

a bi-directional duct coupled to the opening of the
housing, the bi-direction duct configured to convey
the secondary airin afirstdirection through the open-
ing of the housing into the interior of the housing on
the first side of the complex curve interior flow sur-
face and to convey the exhaust air in a second di-
rection from the interior of the housing on a second
side of the complex curve interior flow surface
through the opening of the housing, the second di-
rection being opposite to the first direction.

The system of claim 15, wherein the bi-directional
duct includes:

an outer wall; and

an inner wall nested within the outer wall,

the outer wall and the inner wall defining a first
flow path configured to convey the secondary
air through the bi-directional duct in the first di-
rection, and the innerwall defining a second flow
path configured to convey the exhaust air
through the bi-directional duct in the second di-
rection.

The system of claim 15, further comprising:

a blower coupled to the bi-directional duct for sup-
plying the secondary air in the first direction through
the opening of the housing into the interior of the
housing.

The system of claim 15, further comprising:

a blower for supplying the secondary air in the first
direction through the opening of the housing into the
interior of the housing.
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The system of claim 18, wherein the blower is dis-
posed in the interior of the housing.

The system of claim 15, further comprising:

a secondary air source coupled to the bi-directional
duct for supplying the secondary air in the first direc-
tion through the opening of the housing into the in-
terior of the housing.
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