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COOKING APPLIANCE AND METHOD OF
OPERATING THE SAME TO SYNCHRONIZE
COOKING TIMES FOR MULTIPLE ZONES

FIELD OF THE INVENTION

[0001] The present subject matter relates generally to
cooking appliances, and more particularly to multi-zone
oven appliances and methods for operating the same.

BACKGROUND OF THE INVENTION

[0002] Oven appliances generally include a cabinet that
defines a cooking chamber for cooking food items therein,
such as by baking or broiling the food items. In order to
perform the cooking operation, oven appliances typically
include one or more heat sources, or heating elements,
provided in various locations within the cooking chamber.
These heat sources may be used together or individually to
perform various specific cooking operations, such as baking,
broiling, roasting, and the like.

[0003] Some oven appliances may be able to perform
cooking operations on multiple food items simultaneously
by allocating zones within the cooking chamber. However,
current oven appliances are not able to determine, or may
only approximate different cooking times or power levels of
different food items placed in the cooking chamber. Accord-
ingly, the cooking operations on multiple food items require
constant tracking of food items and cooking times, depend-
ing on what is being cooked, the state at which it is placed
in the cooking chamber, and the accuracy of the cooking
algorithms. Moreover, when cooking multiple items
together, users may have to interrupt some cooking
sequences to add or remove food items that have shorter
cook times than other food items.

[0004] Accordingly, a method of operating a cooking
appliance that obviates one or more of these drawbacks
would be beneficial. Particularly, a method of operating an
oven appliance that is able to account for multiple food items
with different cook times or cooking parameters would be
desirable.

BRIEF DESCRIPTION OF THE INVENTION

[0005] Aspects and advantages of the invention will be set
forth in part in the following description, or may be obvious
from the description, or may be learned through practice of
the invention.

[0006] In one exemplary aspect of the present disclosure,
a cooking appliance is provided. The cooking appliance may
include a cabinet forming a cooking chamber, the cooking
chamber defining a plurality of cooking zones therein; a
plurality of heating elements provided within the cooking
chamber; a user interface configured to receive inputs; and
a controller operably connected with the plurality of heating
elements and the user interface, the controller configured to
perform an operation. The operation may include receiving
one or more inputs for a cooking sequence including a first
temperature and a first cooking time for a first cooking zone
of the plurality of cooking zones and a second temperature
and a second cooking time for a second cooking zone of the
plurality of cooking zones; determining a first energy trans-
fer value for the first cooking zone and a second energy
transfer value for the second cooking zone; comparing the
first energy transfer value to the second energy transfer value
according to the first and second temperatures; determining
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a synchronized cooking time for each of the first cooking
zone and the second cooking zone based on the first energy
transfer value and the second energy transfer value; and
adjusting one or more operational parameters of the cooking
sequence in response to determining the synchronized cook-
ing time.

[0007] In another exemplary aspect of the present disclo-
sure, a method of operating a cooking appliance is provided.
The cooking appliance may include a cooking chamber
defining a plurality of cooking zones, a plurality of heating
elements provided within the cooking chamber, and a user
interface configured to receive inputs. The method may
include receiving one or more inputs for a cooking sequence
including a first temperature and a first cooking time for a
first cooking zone of the plurality of cooking zones and a
second temperature and a second cooking time for a second
cooking zone of the plurality of cooking zones; determining
a first energy transfer value for the first cooking zone and a
second energy transfer value for the second cooking zone;
comparing the first energy transfer value to the second
energy transfer value according to the first and second
temperatures; determining a synchronized cooking time for
each of the first cooking zone and the second cooking zone
based on the first energy transfer value and the second
energy transfer value; and adjusting one or more operational
parameters of the cooking sequence in response to deter-
mining the synchronized cooking time.

[0008] These and other features, aspects and advantages of
the present invention will become better understood with
reference to the following description and appended claims.
The accompanying drawings, which are incorporated in and
constitute a part of this specification, illustrate embodiments
of the invention and, together with the description, serve to
explain the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] A full and enabling disclosure of the present inven-
tion, including the best mode thereof, directed to one of
ordinary skill in the art, is set forth in the specification,
which makes reference to the appended figures.

[0010] FIG. 1 provides a front view of an exemplary
cooking appliance with the door in a closed position accord-
ing to exemplary embodiments of the present disclosure.
[0011] FIG. 2 provides a schematic side view representa-
tion of the cooking appliance of FIG. 1 illustrating multiple
zones within a cooking chamber.

[0012] FIG. 3 provides a graphical representation of a
cooking operation as a function of power level of heating
elements versus time.

[0013] FIG. 4 provides a graphical representation of a
cooking operation as a function of power level of heating
elements versus time.

[0014] FIG. 5 provides a graphical representation of a
cooking operation as a function of power level of heating
elements versus time.

[0015] FIG. 6 provides a graphical representation of a
cooking operation as a function of power level of heating
elements versus time.

[0016] FIG. 7 provides a graphical representation of a
cooking operation as a function of power level of heating
elements versus time.

[0017] FIG. 8 provides a schematic representation of a
display of the exemplary cooking appliance of FIG. 1.
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[0018] FIG. 9 provides a flow chart illustrating a method
of operating a cooking appliance according to exemplary
embodiments of the present disclosure.

[0019] Repeat use of reference characters in the present
specification and drawings is intended to represent the same
or analogous features or elements of the present invention.

DETAILED DESCRIPTION

[0020] Reference now will be made in detail to embodi-
ments of the invention, one or more examples of which are
illustrated in the drawings. Each example is provided by way
of explanation of the invention, not limitation of the inven-
tion. In fact, it will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the scope of the
invention. For instance, features illustrated or described as
part of one embodiment can be used with another embodi-
ment to yield a still further embodiment. Thus, it is intended
that the present invention covers such modifications and
variations as come within the scope of the appended claims
and their equivalents.

[0021] As used herein, the terms “first,” “second,” and
“third” may be used interchangeably to distinguish one
component from another and are not intended to signify
location or importance of the individual components. The
terms “includes” and “including” are intended to be inclu-
sive in a manner similar to the term “comprising.” Similarly,
the term “or” is generally intended to be inclusive (i.e., “A
or B” is intended to mean “A or B or both”). In addition, here
and throughout the specification and claims, range limita-
tions may be combined and/or interchanged. Such ranges are
identified and include all the sub-ranges contained therein
unless context or language indicates otherwise. For example,
all ranges disclosed herein are inclusive of the endpoints,
and the endpoints are independently combinable with each
other. The singular forms “a,” “an,” and “the” include plural
references unless the context clearly dictates otherwise.
[0022] Approximating language, as used herein through-
out the specification and claims, may be applied to modify
any quantitative representation that could permissibly vary
without resulting in a change in the basic function to which
it is related. Accordingly, a value modified by a term or
terms, such as “generally,” “about,” “approximately,” and
“substantially,” are not to be limited to the precise value
specified. In at least some instances, the approximating
language may correspond to the precision of an instrument
for measuring the value, or the precision of the methods or
machines for constructing or manufacturing the components
and/or systems. For example, the approximating language
may refer to being within a 10 percent margin, i.e., including
values within ten percent greater or less than the stated
value. In this regard, for example, when used in the context
of an angle or direction, such terms include within ten
degrees greater or less than the stated angle or direction, e.g.,
“generally vertical” includes forming an angle of up to ten
degrees in any direction, e.g., clockwise or counterclock-
wise, with the vertical direction V.

[0023] The word “exemplary” is used herein to mean
“serving as an example, instance, or illustration.” In addi-
tion, references to “an embodiment” or “one embodiment”
does not necessarily refer to the same embodiment, although
it may. Any implementation described herein as “exem-
plary” or “an embodiment” is not necessarily to be construed
as preferred or advantageous over other implementations.

2 <

2 <
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Moreover, each example is provided by way of explanation
of the invention, not limitation of the invention. In fact, it
will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the scope of the invention.
For instance, features illustrated or described as part of one
embodiment can be used with another embodiment to yield
a still further embodiment. Thus, it is intended that the
present invention covers such modifications and variations
as come within the scope of the appended claims and their
equivalents.

[0024] Turning now to the figures, FIG. 1 provides a
perspective view of a cooking appliance 10 according to
exemplary embodiments of the present disclosure. Gener-
ally, cooking appliance 10 defines a vertical direction V, a
lateral direction L, and a transverse direction T. The vertical
direction V, lateral direction L, and transverse direction T are
mutually perpendicular and form an orthogonal direction
system. As will be understood, cooking appliance 10 is
provided by way of example only, and the present subject
matter may be used in any suitable appliance. Thus, the
present disclosure may be used with other oven, range, or
countertop appliance configurations (e.g., configurations
that define multiple interior cavities for the receipt of food
or are otherwise different than the configuration shown in
FIG. 1), as well as other suitable appliances, as would be
understood in light of the present disclosure.

[0025] Cooking appliance 10 may include an insulated
cabinet 12 with an interior cooking chamber 14 defined by
an interior surface of cabinet 12. Cooking chamber 14 is
configured for the receipt of one or more food items to be
cooked. Cooking appliance 10 includes a door 16 rotatably
mounted to cabinet 12 (e.g., with a hinge—not shown). A
handle 18 may be mounted to door 16 and may assist a user
with opening and closing door 16 in order to access an
opening to cooking chamber 14. For example, a user can pull
on handle 18 to open or close door 16 and access cooking
chamber 14 through the opening. As will be described
below, one or more internal heating elements (e.g., baking,
broiling, or convection heating elements) may be provided
within cooking chamber 14 to cook or otherwise heat items
therein.

[0026] Cooking appliance 10 may include a seal (not
shown) between door 16 and cabinet 12 that assist with
maintaining heat and cooking fumes within cooking cham-
ber 14 when door 16 is closed, as shown in FIG. 1. One or
more parallel glass panes 22 provide for viewing the con-
tents of cooking chamber 14 when door 16 is closed and
assist with insulating cooking chamber 14. Optionally, one
or more baking racks may be positioned in cooking chamber
14 for the receipt of food items or utensils containing food
items.

[0027] Cooking appliance 10 may include a cooktop sur-
face 42 having one or more heating elements 44 for use in
heating or cooking operations. In exemplary embodiments,
cooktop surface 42 is comprised of a metal (e.g., steel) panel
46 on which one or more grates 48 may be supported. In
other embodiments, however, cooktop surface 42 may be
comprised of another suitable material, such as a ceramic
glass or another suitable non-metallic material. Heating
elements 44 may be various sizes, as shown in FIG. 1, and
may employ any suitable method for heating or cooking an
object, such as a cooking utensil (not shown), and its
contents. In one embodiment, for example, heating element
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uses a heat transfer method, such as electric coils or gas
burners, to heat the cooking utensil. In another embodiment,
however, heating element 44 uses an induction heating
method to heat the cooking utensil directly. In turn, heating
element may include a burner element, electric heat element,
induction element, or another suitable heating element.
[0028] Some embodiments of cooking appliance 10
include a controller 40 (e.g., configured to control one or
more operations of cooking appliance 10). For example,
controller 40 may control at least one operation of cooking
appliance 10 that includes an internal heating element or
cooktop heating element 44. Controller 40 may be in com-
munication (via for example a suitable wired or wireless
connection) with one or more of heating element(s) 44 and
other suitable components of cooking appliance 10, as
discussed herein. In general, controller 40 may be operable
to configure cooking appliance 10 (and various components
thereof) for cooking. Such configuration may be based, for
instance, on a plurality of cooking factors of a selected
operating cycle or mode.

[0029] By way of example, controller 40 may include one
or more memory devices and one or more microprocessors,
such as general or special purpose microprocessors operable
to execute programming instructions or micro-control code
associated with an operating cycle. The memory may rep-
resent random access memory such as DRAM, or read only
memory such as ROM or FLASH. In one embodiment, the
processor executes programming instructions stored in
memory. The memory may be a separate component from
the processor or may be included onboard within the pro-
Cessor.

[0030] Controller 40 may be positioned in a variety of
locations throughout cooking appliance 10. As illustrated,
controller 40 may be located within a user interface 62 of
cooking appliance 10. In some such embodiments, input/
output (“I/O”) signals may be routed between controller 40
and various operational components of cooking appliance
10, such as heating element(s) 44, control knobs 64, display
component 66, sensors, alarms, or other components as may
be provided. For instance, signals may be directed along one
or more wiring harnesses that may be routed through cabinet
12. In some embodiments, controller 40 is in communication
with user interface assembly 62 and control knobs 64
through which a user may select various operational features
and modes and monitor progress of cooking appliance 10. In
one embodiment, user interface assembly 62 may represent
a general purpose /O (“GPIO”) device or functional block.
In one embodiment, user interface assembly 62 may include
input components, such as one or more of a variety of
electrical, mechanical, or electro-mechanical input devices
including rotary dials, push buttons, and touch pads. User
interface assembly 62 may include a display component 66,
such as a digital or analog display configured to provide
operational feedback to a user.

[0031] While cooking appliance 10 is shown as a cooktop
oven combination, the present invention could also be used
with other cooking appliances such as, e.g., a stand-alone
oven, an oven with a stove-top, or other configurations of
such ovens. Numerous variations in the oven configuration
are possible within the scope of the present subject matter.
For example, variations in the type and/or layout of the user
interface assembly 62, as mentioned above, are possible. As
another example, cooking appliance 10 may include mul-
tiple doors 16 instead of or in addition to the single door 16
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illustrated. Such examples include a dual cavity oven, a
French door oven, and others. The examples described
herein are provided by way of illustration only and without
limitation.

[0032] User interface assembly 62 (e.g., display 66) may
include one or more touch controls. For instance, display 66
may be a touch display (e.g., capacitive touch, proximity
touch, pressure switch, etc.) capable of receiving touch
inputs from a user relating to cooking operations. Addition-
ally or alternatively, user interface assembly 62 may include
one or more additional touch controls separate from display
66 that are capable of receiving touch inputs to control
cooking appliance 10. User selections may then be displayed
on display 66 to provide visual confirmation to the user of
selections made. For instance, multiple selections may be
made before initiating a particular cooking operation, as will
be described in more detail below.

[0033] According to some embodiments, cooking appli-
ance 10 (e.g., within cooking chamber 14) is capable of
cooking multiple items at different temperatures within
cooking chamber 14. In detail, the cooking operation may
receive a plurality of inputs (e.g., user inputs) relating to a
plurality of cooking zones (described below) within cooking
chamber 14. Accordingly, user interface assembly 62 may
prompt a user to select a cooking mode to initiate the
specified cooking operation.

[0034] Referring now to FIG. 2, a schematic representa-
tion of cooking chamber 14 is provided. As shown in FIG.
2, cooking chamber 14 may be divided into several distinct
heating zones. For instance, cooking chamber 14 may
include a first heating zone, or zone 1 152, and a second
heating zone, or zone 2 154. It should be understood that any
suitable number of heating zones may be incorporated into
cooking chamber 14, including more than two heating
zones. Each of the heating zones may be spaced apart from
one another (e.g., along the vertical direction V as shown,
the lateral direction L, and/or transverse direction T). In
other words, zone 1 152 may be spaced apart from zone 2
154, etc. Accordingly, each heating zone may be controlled
separately from one another (e.g., to or at a different
temperature or power level, using a different criterion, or
using a different heating cycle).

[0035] As shown in FIG. 2, zone 1 152 may be defined
within an upper half of cooking chamber 14 (e.g., along the
vertical direction V) and zone 2 154 may be defined within
a lower half of cooking chamber 14 (e.g., along the vertical
direction V, beneath zone 1 152). In detail, zone 1 152 may
encompass an entire upper half of cooking chamber 14 while
zone 2 154 encompasses an entire lower half of cooking
chamber 14. Each of zone 1 152 and zone 2 154 may be at
least partially defined by one or more racks, for instance
(e.g., provided along the lateral direction L. and transverse
direction T). Accordingly, a first cooking item (e.g., food
item, cookware item, baking item, etc.) may be positioned
within zone 1 152 while a second cooking item is positioned
within zone 2 154. It should be noted that each of zone 1 152
and zone 2 154 may receive heat or be affected by each
active heating element within cooking chamber 14.

[0036] It should further be noted that zone 1 152 may be
defined within a first lateral side of cooking chamber 14
(e.g., a left side) and zone 2 154 may be defined within a
second lateral side of cooking chamber 14 (e.g., a right side).
According to this example, zone 1 152 encompasses an
entire first lateral side of cooking chamber 14 (e.g., from a
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lateral midpoint of cooking chamber 14 to an inner wall of
cooking chamber 14, from a top wall to a bottom wall, and
from a back wall to door 16), while zone 2 154 encompasses
an entire second lateral side of cooking chamber 14. For yet
another example, zone 1 152 may be defined within a front
portion of cooking chamber 14 while zone 2 154 may be
defined within a rear portion of cooking chamber 14. Thus,
zone 1 152 may encompass an entire front half of cooking
chamber 14 (e.g., from a transverse midpoint of cooking
chamber 14 to door 16, from the top wall to the bottom wall,
and from the first lateral side to the second lateral side) while
zone 2 154 encompasses an entire rear half of cooking
chamber 14. Additionally or alternatively, each of the plu-
rality of cooking zones defined within cooking chamber 14
may be arbitrarily defined or selected by a user when
initiating a joint cooking operation. For instance, the user
may have an option to select an upper zone, a lower zone,
a left zone, a right zone, a front zone, a back zone, a central
zone, or the like.

[0037] Further, one or more heating elements may be
provided at the top, bottom, or both of cooking chamber 14,
and may provide heat to cooking chamber 14 for cooking.
Such heating element(s) can be gas, electric, microwave, or
a combination thereof. For example, in the embodiment
shown in FIG. 2, cooking appliance 10 includes a top
heating element 124 positioned at a top of cooking chamber
14 and a bottom heating element 126 positioned at a bottom
of cooking chamber 14. Other configurations may be used as
well. For instance, multiple top heating elements 124 and
multiple bottom heating elements 126 may be incorporated.

[0038] Cooking appliance 10 may also have a convection
heating element 136 and/or convection fan 138 (e.g., col-
lectively a convection heating assembly) positioned adjacent
a back wall 116 of cooking chamber 14. Convection fan 138
may be powered by a convection fan motor. Further, con-
vection fan 138 may be a variable speed fan—meaning the
speed of fan 138 may be controlled or set anywhere between
and including, e.g., zero and one hundred percent (0%-
100%). According to at least one example, convection fan
138 is provided as a stand-alone fan (e.g., without an
accompanying convection heating element). In certain
embodiments, cooking appliance 10 also includes a bidirec-
tional triode thyristor (not shown), i.e., a triode for alternat-
ing current (TRIAC), to regulate the operation of convection
fan 138 such that the speed of fan 138 may be adjusted
during operation of cooking appliance 10. The speed of
convection fan 138 may be determined by controller 40. In
addition, a sensor such as, e.g., a rotary encoder, a Hall effect
sensor, or the like, may be included at the base of fan 138 to
sense the speed of fan 138. The speed of fan 138 may be
measured in, e.g., revolutions per minute (“RPM”).

[0039] Insome embodiments, the convection fan 138 may
be configured to rotate in two directions, e.g., a first direction
of rotation and a second direction of rotation opposing the
first direction of rotation. For example, in some embodi-
ments, reversing the direction of rotation, e.g., from the first
direction to the second direction or vice versa, may still
direct air from the back of cooking chamber 14. As another
example, in some embodiments reversing the direction
results in air being directed from the top and/or sides of
cooking chamber 14 rather than the back of cooking cham-
ber 14. Additionally or alternatively, an effective speed for
convection fan 138 may be determined. The effective speed
of fan 138 may include adjusting a rotational speed of the
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fan. Moreover, the effective speed may relate to a duty cycle
of fan 138. For instance, an effective speed of fan 138 may
incorporate a determined cycle of “ON’ and “OFF” times
(e.g., in addition to or apart from the rotational speed).
[0040] Invarious embodiments, more than one convection
heater assembly, e.g., more than one convection heating
element 136 and/or convection fan 138 may be provided. In
such embodiments, the number of convection fans and
convection heaters may be the same or may differ, e.g., more
than one convection heating element 136 may be associated
with a single convection fan 138. Similarly, top heating
elements and/or bottom heating elements may be provided
in various combinations, e.g., one top heating element with
two or more bottom heating elements, two or more top
heating elements 124, 126 with no bottom heating element,
etc.

[0041] One or more sensors 158 may be provided within
cooking chamber 14. The one or more sensors 158 may
include, for instance, a camera. However, the one or more
sensors 158 may include, in addition to or alternatively from
the camera, an ultrasonic sensor, an infrared sensor, an
optical sensor, or the like. It should be understood that the
information or data collected by the camera may be obtained
through any suitable sensor, such as the aforementioned
ultrasonic sensor or optical sensor.

[0042] The image or images captured by the camera may
be analyzed (e.g., within controller 40) to determine one or
more attributes of a cookware item 160 within cooking
chamber 14. For instance, the camera may capture an image
of cookware item 160 (e.g., roasting pan, baking dish,
cookie sheet, etc.) within first heating zone 152. The image
may be analyzed to determine certain features of cookware
item 160. For instance, the analysis may determine a mate-
rial, an emissivity, a surface texture, a color, or the like of the
cookware item. Such features may selectively alter a heating
rate of the items (e.g., food items) or a particular associated
cooking or heating zone (e.g., first heating zone 152, second
heating zone 154) within cooking chamber 14. For instance,
the attributes of cookware item 160 may affect thermal
energy transfer of each of a first food item provided within
first heating zone 152 and a second food item provided
within second heating zone 154.

[0043] The one or more sensors may additionally include
a temperature sensor 161. For instance, a single temperature
sensor 161 may be provided within cooking chamber 14.
Temperature sensor 161 may be positioned, for example, on
a back wall, upper wall, or side wall of cooking chamber 14.
Temperature sensor 161 may sense (e.g., selectively, con-
tinuously) a temperature within cooking chamber 14 (e.g., at
predetermined intervals). Additionally or alternatively, tem-
perature sensor 161 may transmit the sensed temperatures to
controller 40.

[0044] As used herein, “temperature sensor” or the
equivalent is intended to refer to any suitable type of
temperature measuring system or device positioned at any
suitable location for measuring the desired temperature.
Thus, for example, the temperature sensor may be any
suitable type of temperature sensor, such as a thermistor, a
thermocouple, a resistance temperature detector, a semicon-
ductor-based integrated circuit temperature sensors, etc. In
addition, the temperature sensor may be positioned at any
suitable location and may output a signal, such as a voltage,
to a controller that is proportional to and/or indicative of the
temperature being measured. Although exemplary position-
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ing of temperature sensors is described herein, it should be
appreciated that appliance 10 may include any other suitable
number, type, and position of temperature, humidity, and/or
other sensors according to alternative embodiments.

[0045] Referring briefly to FIG. 3, a graphical represen-
tation of heating element power levels with respect to time
is shown. According to the embodiment described above, the
first heating zone may be associated with a cooking tem-
perature of 350° F. for 20 minutes. The second heating zone
may be associated with a cooking temperature of 400° F. for
12 minutes. It should be noted that the values given herein
are merely exemplary, and that any suitable combination of
temperature and time may be incorporated. Moreover, as
shown with the thin solid line and the dashed line in FIG. 3,
various heating patterns may be incorporated to generate the
desired results. In determining the synchronized cook time,
cooking appliance 10 (e.g., controller 40) may determine a
heating pattern for each heating zone. In detail, the heating
pattern may be applied to a corresponding heating element
that is nearest to a given or defined heating zone. In the
embodiment shown, upper heating element 124 may be most
closely associated with the first heating zone (and, e.g., food
item 1), while lower heating element 126 may be most
closely associated with the second heating zone (and, e.g.,
food item 2). As will be described in more detail below, each
of'upper heating element 124 and lower heating element 126
may be operated according to a determined pattern (e.g.,
start time, power level, duty cycle, etc.) in order to simulate
the requested temperatures for the synchronized cook time.
In at least one instance (FIG. 4), lower heating element 124
(zone 2) may be operated first during the preheat phase, may
be deactivated (or operated at a low power level) for a first
portion of the cooking phase, and may be operated at a
predetermined power level (e.g., higher than the power level
for the first portion of the cooking phase) for a second
portion of the cooking phase. For another example (FIG. 7),
lower heating element 124 (zone 2) is not operated (or
operated at a low power level) during the preheat phase,
operated at a predetermined power level for the first portion
of the cooking phase, and not operated (or operated at a
lower power level than the first portion of the cooking phase)
during the second portion of the cooking phase. It should be
understood that multiple suitable heating patterns may be
determined according to input temperatures, defined zones,
associated heating elements, cookware items, or the like.
Additionally or alternatively, multiple duty cycles for the
heating elements may be incorporated into each heating
pattern.

[0046] Referring now to FIG. 4, an exemplary selection
process for initiating the joint cooking operation will be
described. In detail, the user may select (e.g., via user
interface assembly 62) the joint cooking operation. In some
embodiments, the joint cooking operation is referred to as
“Meal Cook,” however any suitable reference may be used
to indicate performing a cooking operation on multiple items
requiring different temperatures within cooking chamber 14.
User interface assembly 62 (e.g., display 66) may present the
user with an option to select a first temperature. The tem-
perature options may be provided to the user in predeter-
mined increments (e.g., 10 degree increments, 25 degree
increments, etc.). In some instances, the user may enter a
custom temperature for the first temperature.

[0047] The first temperature may be associated with a first
heating zone or cooking zone (or, in some instances, a first

Oct. 31, 2024

food item). The first temperature may thus be a temperature
at which the first cooking zone (e.g., and/or the first food
item) must or should be cooked. The first temperature may
be an average temperature that the first cooking item should
be exposed to (e.g., within cooking chamber 14). As
described, the first cooking item may be a food item, a
cookware item, a bake item, or the like. For instance, the first
temperature may be a set temperature within cooking cham-
ber 14 (e.g., within first heating zone 152) at which the first
cooking item should be heated.

[0048] The user may select a zone (e.g., a heating zone
such as first heating zone 152, second heating zone 154, etc.)
with which the first temperature will be associated. The user
may be presented with a plurality of potential zones. As
described briefly above, the zone options may include a top
zone, a bottom zone, a left zone, a right zone, a front zone,
a back zone, or the like. Additional or alternative zones may
be suggested, however, and the disclosure is not limited to
the examples given herein. In some instances, a user may
define a custom zone within cooking chamber 14.

[0049] The user may then be presented with a prompt to
enter a cook or cooking time. In detail, the user may enter
a first cooking time for the first heating zone (e.g., first
heating zone 152). The first cooking time may be a total
cooking time to fully cook a first food item within the first
zone to the desired doneness (e.g., at the input first tem-
perature). It should be noted that the input order of each
parameter outlined above (e.g., first temperature, cooking
zone, first cooking time, etc.) may be adjusted as required
according to specific embodiments. For instance, some
cooking operations may omit the selection of cooking zones
(e.g., first heating zone 152, second heating zone 154, etc.).
Thus, the user inputs would include the first cooking tem-
perature and the first cooking time.

[0050] The user may then select a second temperature and
a second cook time (e.g., either concurrently or separately).
For instance, upon selecting the first temperature and the
first cooking time, display 66 may present options for the
second temperature and the second cooking time. The
options for the second temperature may be limited and may
be dependent on the first temperature. For instance, the
possible selections for the second temperature may be
limited to a range surrounding the first temperature. The
range may be a predetermined amount above and below the
first temperature. For the example given above, the range
may be between 300° F. and 400° F. The range may vary
according to specific embodiments, however.

[0051] Additionally or alternatively, the user (or the appli-
ance) may select a corresponding zone, or heating zone (e.g.,
the second heating zone). For instance, upon selecting the
first zone, cooking appliance 10 may automatically select
the second zone to be complementary to the first zone. For
example, if the top zone is selected as first heating zone 152,
the bottom zone may be automatically selected as second
heating zone 154.

[0052] Cooking appliance 10 (e.g., via display 66) may
present an option to the user to synchronize the cook times
(or cooking times). As will be described in further detail
below, cooking appliance 10 may optionally calculate a
synchronized (or joint) cooking time (or multiple synchro-
nized cooking times) for each of the first cooking zone and
the second cooking zone. The synchronized cooking time
may accommodate each of the first temperature and the
second temperature such that items placed in the first and
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second cooking zones are properly cooked within the syn-
chronized cook time (e.g., by adjusting one or more param-
eters of the cooking sequence, heating elements, or the like,
described below). In another embodiment, the synchronized
cooking time includes two cooking times. For instance, the
synchronization may reduce a longer cook time for one of
the cooking zones while increasing a shorter cook time for
the other cooking zone, such that the two cook times are
closer together. Advantageously, the number of times a user
manipulates or otherwise interacts with cooking appliance
10 (e.g., to insert or remove food items) may be reduced.
[0053] Now that the general descriptions of an exemplary
appliance have been described in detail, a method 400 of
operating an appliance (e.g., cooking appliance 10) will be
described in detail. Although the discussion below refers to
the exemplary method 400 of operating cooking appliance
10, one skilled in the art will appreciate that the exemplary
method 400 is applicable to any suitable domestic appliance
capable of performing a cooking operation (e.g., such as a
cooktop appliance, a stand-alone oven, etc.). In exemplary
embodiments, the various method steps as disclosed herein
may be performed by controller 40 and/or a separate,
dedicated controller. FIG. 9 provides a flow chart illustrating
a method of operating a cooking appliance. Hereinafter,
method 400 will be described with specific reference to FIG.
9.

[0054] At step 402, method 400 may include receiving one
or more inputs for a cooking sequence. The cooking
sequence may include a first temperature and a second
temperature. The first temperature may be different from the
second temperature. For instance, with reference to the
above example and FIGS. 2 and 4, the first temperature may
be less than the second temperature. Additionally or alter-
natively, the one or more inputs may include assigning a
cooking zone for each of the first temperature and the second
temperature. For one example, the user inputs the first
temperature and the first cooking zone (e.g., a top zone) for
a first food item, and inputs the second temperature and the
second cooking zone (e.g., a bottom zone) for a second food
item. It should be noted that additional cooking zones may
be associated with additional temperatures, and the disclo-
sure is not limited to the examples given herein.

[0055] The one or more inputs may include cooking times
for each of the first cooking zone and the second cooking
zone. For instance, upon inputting the cooking temperature
for the first cooking zone (e.g., the first temperature), a first
cooking time may be input for the first cooking zone (e.g.,
to the user input). Moreover, upon inputting the cooking
temperature for the second cooking zone (e.g., the second
temperature), a second cooking time may be input for the
second cooking zone (e.g., to the user input). The second
cooking time may be different from the first cooking time.
Accordingly, the first cooking zone may have a first cooking
temperature and a first cooking time and the second cooking
zone may have a second cooking temperature and a second
cooking time, each of the first cooking temperature and the
first cooking time being different from the second cooking
temperature and the second cooking time.

[0056] After receiving the one or more inputs, as step 404,
method 400 may include determining a first energy transfer
value for the first cooking zone and a second energy transfer
value for the second cooking zone. In detail, the energy
transfer values may be determined using the input informa-
tion from step 402. The energy transfer values may be
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determined (or calculated) according to the input cooking
temperatures and the input cooking times for each of the first
cooking zone and the second cooking zone. For instance, a
first energy transfer value (or parameter) may be determined
by multiplying a first absolute temperature with the first
cooking time, while a second energy transfer value (or
parameter) may be determined by multiplying a second
absolute temperature with the second cooking time.

[0057] The first absolute temperature may be determined
by subtracting an ambient temperature from the first tem-
perature (e.g., as input to the user interface in step 402).
According to one example, when the ambient temperature is
70° F. and the first cooking temperature is 350° F., the first
absolute temperature may be 350° F.-70° F., or 280° F.
Similarly, the second absolute temperature may be deter-
mined by subtracting the ambient temperature from the
second temperature (e.g., as input to the user interface in
step 402). Thus, according to another example, when the
second cooking temperature is 400° F. (and the ambient
temperature is 70° F.), the second absolute temperature may
be 400° F.-70° F., or 330° F. It should be noted that the
values provided herein are merely exemplary, and that the
absolute temperatures may be determined or calculated
according to specific inputs at each iteration of the method
400.

[0058] According to some additional or alternative
embodiments, determining the energy transfer values (or
parameters) includes integrating heat transfer values (e.g.,
according to radiant heat properties, convective heat prop-
erties, cookware properties, or the like). For instance, a
radiation scaling of heat transfer between the one or more
heating elements and each food item (or cookware item
containing the food item) may be incorporated, such that a
nonlinear comparison between temperature differences is
calculated to determine each energy transfer value. Further,
a combination of one or more methods or equations may be
used to determine each energy transfer value.

[0059] At step 406, method 400 may include comparing
the first energy transfer value to the second energy transfer
value according to the first and second temperatures. In
detail, upon determining each of the first and second energy
transfer values, the method 400 may compare the two to
determine whether the first and second food items (e.g.,
provided within each of the first cooking zone and the
second cooking zone, respectively) can be cooked together
in a relatively equal amount of time. Referring briefly to
FIG. 2 and the example given above, the first food item
within the first cooking zone is to be cooked at 350° F. for
20 minutes, while the second food item within the second
cooking zone is to be cooked at 400° F. for 12 minutes.
Using the exemplary energy transfer values described
above, this would result in a first energy transfer value (e.g.,
for the first food item) of 280° F. (e.g., 350-70)*20 minutes,
or 5,600 (e.g., degree-minutes). Similarly, the second energy
transfer value may be 330° F. (e.g., 400-70)*12 minutes, or
3,960 (e.g., degree-minutes).

[0060] Thus, it may be inferred that more energy is
required within the first cooking zone than is required within
the second cooking zone. Additional or alternative equations
or parameters may be further included in comparing the
energy transfer values, such as cookware selection, place-
ment within the cooking chamber (e.g., specific applied
heating zones), preheat operations, heating element usage
(e.g., a top broiler element versus a bottom bake element
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versus a convection assembly), or the like. For instance, in
comparing the first and second energy transfer values, the
method 400 may place different weighted values on cook
time lengths or cooking temperatures.

[0061] At step 408, method 400 may include determining
a synchronized cooking time for each of the first cooking
zone and the second cooking zone based on the first energy
transfer value and the second energy transfer value. For
instance, upon comparing the first and second energy trans-
fer values, the method 400 may determine or otherwise
compute a synchronized cooking time such that each of the
first and second food items are cooked in similar time
frames. For at least one example, the method 400 calculates
a new cooking time for the first cooking zone and a new
cooking time for the second cooking zone. The new cooking
time for the first cooking zone may be the same as the new
cooking time for the second cooking zone. Accordingly, the
synchronized cooking time may be a single cooking time for
both cooking zones. Referring briefly to FIG. 4, the syn-
chronized cooking time may be the longer of two cooking
times input to the appliance (e.g., 20 minutes for each of the
first cooking zone and the second cooking zone).

[0062] In additional or alternative embodiments, the syn-
chronized cooking time may include two adjusted cooking
times. For instance, the first cooking time may be adjusted
in one direction while the second cooking time is adjusted in
the opposite direction. In some embodiments, as mentioned
above, the synchronized cook time may adjust the first
cooking time (e.g., cook time 1) to a first synchronized
cooking time (e.g., 18 minutes), and may adjust the second
cooking time (e.g., cook time 2) to a second synchronized
cooking time (e.g., 13 minutes). As can be seen, the differ-
ence in cooking times may be reduced (e.g., from 8 minutes
to 5 minutes). Advantageously, multiple food items with
varying cooking parameters may be completed closer
together.

[0063] While performing certain calculations to determine
the synchronized cooking time, the method 400 may com-
pare a temperature difference between the first and second
temperatures with a temperature threshold. For instance, the
first temperature (e.g., at which the first cooking zone is to
be maintained or emulated) may be compared against the
second temperature (e.g., at which the second cooking zone
is to be maintained or emulated). The method 400 may
determine that the difference between the first and second
temperatures is above a temperature threshold such that the
joint cooking operation cannot be completed. The tempera-
ture threshold may be about 100° F. Accordingly, if the first
temperature is less than (or greater than) the second tem-
perature by more than the temperature threshold, the method
400 may provide (or emit) an alert notification to the user.
The alert notification may be presented via the user inter-
face, via a remote connected device, or the like.

[0064] Similarly, the method 400 may compare the deter-
mined synchronized cooking time against a threshold time
(e.g., a threshold cooking time). For instance, the method
400 may determine that the cooking times for each of the
first cooking zone and the second cooking zone differ by at
least a predetermined time threshold. For instance, the first
cooking zone may require a cooking time of about 30
minutes while the second cooking zone requires a cooking
time of about 8 minutes. Thus, the method 400 may deter-
mine that the combination cannot be cooked according to a
satisfactory result. The alert notification may then be pre-
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sented to the user (e.g., via the user interface, remote device,
etc.). Additionally or alternatively, the alert notification may
present optimal cooking zones for each temperature-time
pair. For instance, if the first temperature-time pair is likely
to perform better according to the top broiler heating ele-
ment, the method 400 may recommend associating the first
temperature-time pair with the top heating zone. In recom-
mending the cooking zones, the method 400 may determine
one or more heat transfer parameters relating to the input
temperature (e.g., the first temperature, the second tempera-
ture), the input cook time (e.g., the first cook time, the
second cook time), cookware attributes, heating element
proximity, or the like. Accordingly, a different heating
(cooking) zone from the one selected may be recommended.
[0065] At step 408, method 400 may additionally include
determining a heating pattern for each of the plurality of
heating elements such that each of the determined first
energy transfer value and the determined second energy
transfer value are satisfied over the synchronized cooking
time. In detail, upon determining that the synchronized
cooking time is applicable to the first and second cooking
zones, a heating pattern for each of the plurality of heating
elements may be determined. The heating pattern may
include a power level, a duty cycle schedule, an operation
time or time limit, a start time, a delay time, a target
temperature as measured by the temperature sensor, or the
like. A separate and unique heating pattern may be deter-
mined for each of the plurality of heating elements. For
instance, the top broil heating element may have a first
heating pattern, the bottom bake heating element may have
a second heating pattern, and the convection assembly may
have a third heating pattern. Additionally or alternatively,
only one or two of the heating elements may be incorporated
or adjusted.

[0066] As mentioned briefly above, the cooking sequence
may include a cook phase and a preheat phase performed
before the cook phase. A first heating pattern may be
determined for the preheat phase while a second heating
pattern may be determined for the cook phase. In some
embodiments, only a single heating pattern is determined for
the cook phase. For instance, the preheat phase may be
performed according to standard or unadjusted operational
parameters while a unique heating pattern is incorporated for
the cook phase. Additionally or alternatively, a temperature
at which the preheat phase is considered completed (e.g., as
measured by temperature sensor 161) may be adjusted to
synchronizing the cook times. For instance, one adjusted
heating pattern may complete the preheat phase at a tem-
perature that is less than the first temperature request or the
second temperature request.

[0067] Atstep 410, method 400 may include adjusting one
or more operational parameters of the cooking sequence in
response to determining the synchronized cooking time. In
detail, upon determining the heating pattern for each of the
heating elements, the method 400 may incorporate one or
more adjustments to the cooking sequence in order to
implement the heating patterns. The one or more operational
parameters may include the total cooking time for the first
cooking zone, the average simulated cooking temperature of
the first cooking zone, the total cooking time for the second
cooking zone, the average simulated cooking temperature of
the second cooking zone, or the like.

[0068] As mentioned above, the power level, duty cycle,
or the like of a particular heating element may be adjusted
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according to the synchronized cooking time. For instance,
referring again to the example given above along with FIGS.
2 and 3, a proximate heating element may be primarily
associated with each cooking zone. The first food item may
be located within a top zone of the cooking chamber (e.g.,
proximate the top broil heating element) while the second
food item is located within a bottom zone of the cooking
chamber (e.g., proximate the bottom bake heating element).
Accordingly, the top broil heating element may be primarily
associated with the first food item (or first cooking zone such
as the top zone) while the bottom bake heating element may
be primarily associated with the second food item (or second
cooking zone such as the bottom zone).

[0069] Upon determining the synchronized cooking time
and the heating patterns, the method 400 may adjust one or
more of the heating elements (e.g., power level, start time,
duty cycle, etc.). For instance, when the average simulated
cooking temperature of the second cooking zone is lowered
(e.g., according to the synchronized cooking time), the
method 400 may adjust a start time of the bottom bake
heating element to be on a delay. The delay may be accord-
ing to a determined amount of time (e.g., in minutes) to
allow for the first cooking zone to receive proper heat
energy. Referring again to the above example together with
FIGS. 3 through 7, as the cook time for the first cooking zone
is longer than the cook time for the second cooking zone, the
top broil heating element (e.g., proximate and primarily
associated with the first food item or cooking zone) may be
adjusted to activate before the bottom bake heating element
(e.g., proximate and primarily associated with the second
food item or cooking zone).

[0070] In some embodiments, the delay associated with
the selected heating element (e.g., the bottom bake heating
element) may be implemented at select times during the
cook phase of the cooking sequence. In one embodiment, the
delay is implemented at the initiation of the cook phase (e.g.,
as shown in FIG. 4). Upon the expiration of the delay, the
selected heating element (e.g., the bottom bake heating
element) may be activated at the determined power level
(e.g., according to the determined heating pattern). In
another embodiment, the delay is implemented after an
activation period during the cook phase. For instance, as
shown in FIG. 5, the selected heating element may be
activated at the determined power level for a certain deter-
mined amount of time (e.g., a percentage of the cook phase)
before being deactivated for the delay time. Additionally or
alternatively, the delay time may incorporate a reduced
power of the selected heating element.

[0071] The adjusted operational parameters may include
determined parameters during the preheat phase. Referring
to FIGS. 4 and 5, each of the first associated heating element
(e.g., the top broil heating element to the first food item) and
the second associated heating element (e.g., the bottom bake
heating element to the second food item) may be driven at
a preheat power level for the duration of the preheat phase.
The preheat power level may be different from the cook
power level. For instance, the preheat power level (e.g., for
each of the first and second associated heating elements)
may be greater than the cook power level (e.g., during the
cook phase). However, it should be understood that the
preheat power level for each of the first and second associ-
ated heating elements may vary according to specific
embodiments, including varying duty cycles, percentage
power levels, start times, preheat exit temperature, preheat
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exit time, etc. Accordingly, a temperature of the cooking
chamber may be adjusted or controlled when transitioning
from the preheat phase to the cook phase. Additionally or
alternatively, one of the heating elements (e.g., the bottom
bake heating element) may be deactivated (or operated at a
reduced power level) during the preheating phase. Referring
to FIGS. 6 and 7, the heating element associated with the
first zone (e.g., the top broil heating element) may be
activated during the preheating phase while the bottom bake
element associated with the second zone is not operated (or
operated at a reduced power level). Accordingly, as can be
seen in FIGS. 3 through 7, a delay may be instituted for at
least one of the heating elements at various times during
each of the preheating phase and the cooking phase.
[0072] The method 400 may further include initiating the
cooking sequence according to the one or more adjusted
operating parameters. In some embodiments, the cooking
sequence includes each of the preheat phase and the cook
phase. Moreover, the cooking sequence may require (or
suggest) that the first food item, the second food item, or
each of the first food item and the second food item be
placed within the cooking chamber before initiating the
preheat phase. Advantageously, multiple food items pro-
vided in a single oven cavity (e.g., cooking chamber) may be
cooked together and intelligently scheduled to finish at or
near a single time point.
[0073] This written description uses examples to disclose
the invention, including the best mode, and also to enable
any person skilled in the art to practice the invention,
including making and using any devices or systems and
performing any incorporated methods. The patentable scope
of the invention is defined by the claims, and may include
other examples that occur to those skilled in the art. Such
other examples are intended to be within the scope of the
claims if they include structural elements that do not differ
from the literal language of the claims, or if they include
equivalent structural elements with insubstantial differences
from the literal languages of the claims.
What is claimed is:
1. A cooking appliance comprising:
a cabinet forming a cooking chamber, the cooking cham-
ber defining a plurality of cooking zones therein;
a plurality of heating elements provided within the cook-
ing chamber;
a user interface configured to receive inputs; and
a controller operably connected with the plurality of
heating elements and the user interface, the controller
configured to perform an operation, the operation com-
prising:
receiving one or more inputs for a cooking sequence
comprising a first temperature and a first cooking
time for a first cooking zone of the plurality of
cooking zones and a second temperature and a
second cooking time for a second cooking zone of
the plurality of cooking zones;
determining a first energy transfer value for the first
cooking zone and a second energy transfer value for
the second cooking zone;
comparing the first energy transfer value to the second
energy transfer value according to the first and
second temperatures;
determining a synchronized cooking time for each of
the first cooking zone and the second cooking zone
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based on the first energy transfer value and the
second energy transfer value; and

adjusting one or more operational parameters of the
cooking sequence in response to determining the
synchronized cooking time.

2. The cooking appliance of claim 1, wherein determining
the first energy transfer value comprises:

multiplying a first absolute temperature with the first

cooking time, wherein the first absolute temperature is
the first temperature minus an ambient temperature.

3. The cooking appliance of claim 1, wherein the opera-
tion further comprises:

determining that the first temperature differs from the

second temperature by a predetermined amount; and
providing an alert notification via the user interface.

4. The cooking appliance of claim 1, wherein the opera-
tion further comprises:

determining that the first cooking time differs from the

second cooking time be a predetermined amount; and
providing an alert notification via the user interface.

5. The cooking appliance of claim 1, wherein determining
the synchronized cooking time for each of the first cooking
zone and the second cooking zone comprises:

determining a heating pattern for each of the plurality of

heating elements such that each of the determined first
energy transfer value and the determined second energy
transfer value are satisfied over the synchronized cook-
ing time.

6. The cooking appliance of claim 1, wherein adjusting
the one or more operational parameters of the cooking
sequence comprises:

adjusting a total cooking time for the first cooking zone;

adjusting a first heating pattern associated with the first

cooking zone;

adjusting a total cooking time for the second cooking

zone; and

adjusting a second heating pattern associated with the

second cooking zone.

7. The cooking appliance of claim 1, wherein the cooking
sequence comprises a cook phase, and wherein adjusting the
one or more operational parameters of the cooking sequence
comprises adjusting one of a power level, a duty cycle, a
target temperature, or a start time of each of the plurality of
heating elements during the cook phase.

8. The cooking appliance of claim 1, wherein the cooking
sequence comprises a preheat phase, and wherein adjusting
the one or more operational parameters of the cooking
sequence comprises adjusting a temperature of the cooking
chamber when transitioning from the preheat phase to a
cook phase.

9. The cooking appliance of claim 8, wherein adjusting
the one or more operational parameters of the cooking
sequence comprises:

adjusting one of a power level, a duty cycle, a target

temperature, or a start time of each of the plurality of
heating elements during the preheat phase.

10. A method of operating a cooking appliance, the
cooking appliance comprising a cooking chamber defining a
plurality of cooking zones, a plurality of heating elements
provided within the cooking chamber, and a user interface
configured to receive inputs, the method comprising:

receiving one or more inputs for a cooking sequence

comprising a first temperature and a first cooking time
for a first cooking zone of the plurality of cooking
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zones and a second temperature and a second cooking
time for a second cooking zone of the plurality of
cooking zones;

determining a first energy transfer value for the first

cooking zone and a second energy transfer value for the
second cooking zone;

comparing the first energy transfer value to the second

energy transfer value according to the first and second
temperatures;

determining a synchronized cooking time for each of the

first cooking zone and the second cooking zone based
on the first energy transfer value and the second energy
transfer value; and

adjusting one or more operational parameters of the

cooking sequence in response to determining the syn-
chronized cooking time.

11. The method of claim 10, wherein determining the first
energy transfer value comprises:

multiplying a first absolute temperature with the first

cooking time, wherein the first absolute temperature is
the first temperature minus an ambient temperature.

12. The method of claim 10, further comprising:

determining that the first temperature differs from the

second temperature by a predetermined amount; and
providing an alert notification via the user interface.

13. The method of claim 10, further comprising:

determining that the first cooking time differs from the

second cooking time be a predetermined amount; and
providing an alert notification via the user interface.

14. The method of claim 10, wherein determining the
synchronized cooking time for each of the first cooking zone
and the second cooking zone comprises:

determining a heating pattern for each of the plurality of

heating elements such that each of the determined first
energy transfer value and the determined second energy
transfer value are satisfied over the synchronized cook-
ing time.

15. The method of claim 10, wherein adjusting the one or
more operational parameters of the cooking sequence com-
prises:

adjusting a total cooking time for the first cooking zone;

adjusting a first heating pattern associated with the first

cooking zone;

adjusting a total cooking time for the second cooking

zone; and

adjusting a second heating pattern associated with the

second cooking zone.

16. The method of claim 10, wherein the cooking
sequence comprises a cook phase, and wherein adjusting the
one or more operational parameters of the cooking sequence
comprises adjusting one of a power level, a duty cycle, a
target temperature, or a start time of each of the plurality of
heating elements during the cook phase.

17. The method of claim 10, wherein the cooking
sequence comprises a preheat phase, and wherein adjusting
the one or more operational parameters of the cooking
sequence comprises adjusting a temperature of the cooking
chamber when transitioning from the preheat phase to a
cook phase.

18. The method of claim 17, wherein adjusting the one or
more operational parameters of the cooking sequence com-
prises:
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adjusting one of a power level, a duty cycle, a target
temperature, or a start time of each of the plurality of
heating elements during the preheat phase.

19. The method of claim 10, wherein determining a
synchronized cooking time for each of the first cooking zone
and the second cooking zone comprises:

determining a first synchronized cooking time for the first

cooking zone, the first synchronized cooking time
being either greater than or less than the first cooking
time; and

determining a second synchronized cooking time for the

second cooking zone, the second synchronized cooking
time being either greater than or less than the second
cooking time, wherein when the first synchronized
cooking time is less than the first cooking time, the
second synchronized cooking time is greater than the
second cooking time and when the first synchronized
cooking time is greater than the first cooking time, the
second synchronized cooking time is less than the
second cooking time.

20. A cooking appliance comprising:

a cabinet forming a cooking chamber, the cooking cham-
ber defining a plurality of cooking zones therein;

Oct. 31, 2024

a plurality of heating elements provided within the cook-
ing chamber;
a user interface configured to receive inputs; and
a controller operably connected with the plurality of
heating elements and the user interface, the controller
configured to perform an operation, the operation com-
prising:
receiving one or more inputs for a cooking sequence
comprising a first temperature and a first cooking
time for a first cooking zone of the plurality of
cooking zones and a second temperature and a
second cooking time for a second cooking zone of
the plurality of cooking zones;
determining a first energy transfer value for the first
cooking zone and a second energy transfer value for
the second cooking zone;
comparing the first energy transfer value to the second
energy transfer value according to the first and
second temperatures;
determining a synchronized cooking time for each of
the first cooking zone and the second cooking zone
based on the first energy transfer value and the
second energy transfer value.
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