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SYSTEMS AND METHODS OF OPERATING
REFRIGERATOR APPLIANCES

FIELD OF THE INVENTION

[0001] The present subject matter relates generally to
methods for operating refrigerators, specifically built-in
refrigerators.

BACKGROUND OF THE INVENTION

[0002] Built-in refrigerators are assembled into the exist-
ing cabinetry and provide a high-end look. There are dif-
ferent types of built-in refrigerators, such as integrated
refrigerators and panel-ready refrigerators. Built-in refrig-
erators can either have a stainless steel front or a custom
panel front to match existing cabinetry. Built-in refrigerators
also come in a variety of sizes and styles, such as a bottom
freezer, French-door, side-by-side, and column. Column
style built-in refrigerators are all-fresh food or all-freezer
appliances that can be installed together or apart and are
fully customizable.

[0003] In the case of side-by-side columns, the tempera-
ture difference between the freezer column and the refrig-
erator column can cause condensation to form on the exte-
rior of the columns, and the condensation can lead to water
damage behind the appliance. Current models on the market
reduce condensation with additional, separate heaters
installed on the exterior of the columns, however such
heaters are a costly solution.

BRIEF DESCRIPTION OF THE INVENTION

[0004] Aspects and advantages of the invention will be set
forth in part in the following description, or may be apparent
from the description, or may be learned through practice of
the invention.

[0005] In one example embodiment, a side-by-side refrig-
erator system includes a first refrigerated cabinet and a
second refrigerated cabinet alongside the first refrigerated
cabinet. A heater is positioned within a wall of one of the
first refrigerated cabinet and the second refrigerated cabinet.
A controller is configured to constantly operate the heater
during a side-by-side operating mode. The controller is
disposed within the one of the first refrigerated cabinet and
the second refrigerated cabinet.

[0006] In another example embodiment, an integrated
side-by-side refrigerator system includes a first refrigerated
cabinet that defines a freezer column. The side-by-side
refrigerator system also includes a second refrigerated cabi-
net that defines a fresh food column. The first refrigerated
cabinet and the second refrigerated cabinet collectively form
the integrated side-by-side refrigerator system. A heater is
positioned within a wall of one of the first refrigerated
cabinet and the second refrigerated cabinet. A controller is
configured to constantly operate the heater during a side-
by-side operating mode. The controller is disposed within
the one of the first refrigerated cabinet and the second
refrigerated cabinet.

[0007] In another example embodiment, a method of
operating a side-by-side refrigerator system includes receiv-
ing, at a controller, a signal indicative of activation of the
side-by-side refrigerator system. Then, determining, at the
controller, an operating mode of the side-by-side refrigerator
system. Then, adjusting, at the controller, the operating state
of'a heater that is positioned within a wall of the side-by-side

Nov. 2, 2023

refrigerator system. The operating mode of the side-by-side
refrigerator system is configured for constantly operating the
heater during the side-by-side operating mode.

[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 elevation view of a refrig-
erator appliance according to an example embodiment of the
present disclosure with a door of the refrigerator appliance
shown in the closed position.

[0011] FIG. 2 provides a front elevation view of the
example refrigerator appliance of FIG. 1 with the door
shown in an open position.

[0012] FIG. 3 provides a section view of the example
refrigerator appliance of FIG. 1.

[0013] FIG. 4 provides a front elevation view of a side-
by-side refrigerator system according to an example
embodiment of the present disclosure with both doors of the
side-by-side refrigerator system shown in the closed posi-
tion.

[0014] FIG. 5 provides a front clevation view of the
example side-by-side refrigerator system of FIG. 4 with both
doors shown in an open position.

[0015] FIG. 6 provides a cross-section view of the
example side-by-side refrigerator system of FIG. 4.

[0016] FIG. 7 provides a method of operating a side-by-
side refrigerator system according to an example embodi-
ment of the present disclosure.

[0017] 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 OF THE
INVENTION

[0018] Reference now will be made in detail to embodi-
ments of the invention, one or more examples of which are
illustrated in the drawings. The detailed description uses
numerical and letter designations to refer to features in the
drawings. Like or similar designations in the drawings and
description have been used to refer to like or similar parts of
the disclosure. Each example is provided by way of expla-
nation 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 or spirit 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.

[0019] As used herein, the terms “first,” “second,” and
“third” may be used interchangeably to distinguish one
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component from another and are not intended to signify
location or importance of the individual components. Terms
such as “left,” “right,” “front,” “back,” “top,” or “bottom”
are used with reference to the perspective of a user accessing
the refrigerator appliance. For example, a user stands in
front of the refrigerator to open the door(s) and reaches into
the food storage chamber(s) to access items therein.

[0020] As used herein, terms of approximation, such as
“generally,” or “about” include values within ten percent
greater or less than the stated value. 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.
For example, “generally vertical” includes directions within
ten degrees of vertical in any direction, e.g., clockwise, or
counterclockwise.

[0021] As illustrated in FIGS. 1 through 3, an example
refrigerator appliance 100 has an insulated housing or cabi-
net 120 that defines a food storage chamber 122. A door 124
is provided to selectively sealingly enclose the food storage
chamber 122 when in a closed position (FIG. 1) and provide
access to the food storage chamber 122 when in an open
position (FIG. 2). The door 124 is rotatably mounted to the
cabinet 120, such as by one or more hinges 126 (FIG. 2), to
rotate between the open position and the closed position.

[0022] Refrigerator appliance 100 defines a vertical direc-
tion V, a lateral direction L, and a transverse direction T
(FIG. 3), each mutually perpendicular to one another. As
may be seen in FIGS. 1 through 3, the cabinet 120 extends
between a top portion 101 and a bottom portion 102 along
the vertical direction V, between a left side portion 104 and
a right side portion 106 along the lateral direction L, and
between a front portion 108 (FIG. 3) and a rear portion 110
(FIG. 3) along the transverse direction T. As may be seen in
FIGS. 2 and 3, the food storage chamber 122 extends
between a front portion 134 and a back portion 132 along the
transverse direction T. The front portion 134 of the food
storage chamber 122 defines an opening 136 for receipt of
food items. The food storage chamber 122 is a chilled
chamber 122 for receipt of food items for storage. As used
herein, the chamber may be “chilled” in that the chamber is
operable at temperatures below room temperature, e.g., less
than about seventy-five degrees Fahrenheit (75° F.), such as
less than thirty-four degrees Fahrenheit (34° F.). One of
ordinary skill in the art will recognize that the food storage
chamber 122 may be chilled by a sealed refrigeration
system, such that the food storage chamber 122 may be
operable at or about the temperatures described herein by
providing chilled air from the sealed system. The structure
and function of such sealed systems are understood by those
of ordinary skill in the art and are not described in further
detail herein for the sake of brevity and clarity.

[0023] Refrigerator door 124 is rotatably mounted, e.g.,
hinged, to an edge of cabinet 120 for selectively accessing
the food storage chamber 122 within the cabinet 120.
Refrigerator door 124 may be mounted to the cabinet 120 at
or near the front portion 134 of the food storage chamber
122 such that the door 124 moves, e.g., rotates via hinges
126, between the closed position (FIG. 1) and the open
position (FIG. 2). In the closed position of FIG. 1, the door
124 sealingly encloses the food storage chamber 122. Addi-
tionally, one or more gaskets and other sealing devices,
which are not shown but will be understood by one of
ordinary skill in the art, may be provided to promote sealing
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between the door 124 and the cabinet 120. In the open
position of FIG. 2, the door 124 permits access to the food
storage chamber 122.

[0024] As shown for example in FIGS. 2 and 3, various
storage components may be mounted within the food storage
chamber 122 to facilitate storage of food items therein as
will be understood by those skilled in the art. In particular,
the storage components include bins 116, drawers 117, and
shelves 118 that are mounted within food storage chamber
122. Bins 116, drawers 117, and shelves 118 are configured
for receipt of food items (e.g., beverages and/or solid food
items) and may assist with organizing such food items.
[0025] As depicted, cabinet 120 defines a single chilled
food storage chamber 122 for receipt of food items for
storage. In the present example, the single chilled food
storage chamber 122 is a fresh food chamber. In additional
embodiments, the chilled chamber may be a freezer cham-
ber, such as freezer chamber 422 (FIG. 5) and/or the
refrigerator appliance 100 may include one or more addi-
tional chilled chambers for receipt of various food items and
storage of such items at various temperatures as desired. For
example, the refrigerator appliance 100 may include one or
more chilled chambers configured for deep freeze (e.g., at
about 0° F. or less) storage, or configured for chilling, e.g.,
produce or wine, at relatively warmer temperatures such as
about 60° F. or more (while still below room temperature, as
noted above), as well as any suitable temperatures between
the stated examples. In various example embodiments, the
chilled chamber 122 may be selectively operable at any
number of various temperatures and/or temperature ranges
as desired or required per application, and/or the refrigerator
appliance 100 may include one or more additional chambers
selectively operable at any suitable food storage tempera-
ture.

[0026] As may be seen in FIG. 3 a heater 220 may be
incased in a foam block 218, e.g., at rear portion 110 of
cabinet 120. However, heater 220 may be installed at other
locations within cabinet 120 in alternative example embodi-
ments, e.g., at left side portion 104 or right side portion 106
of cabinet 120. Heater 220 may be one of a plurality of
heaters, e.g., installed at various locations within cabinet
120, and may be activated to prevent dew or condensation
from forming on refrigerator appliance 100. Heater 220 may
be controlled by a controller 210. As known in the art,
controller 210 may be configured to operate heater 220
under a humidity control setting to prevent dew or conden-
sation from forming on refrigerator appliance 100. Humidity
control settings are understood by those of ordinary skill in
the art and are not described in further detail herein for the
sake of brevity and clarity.

[0027] As used herein, the terms “processing device,”
“computing device,” “controller,” or the like may generally
refer to any suitable processing device, such as a general or
special purpose microprocessor, a microcontroller, an inte-
grated circuit, an application specific integrated circuit
(ASIC), a digital signal processor (DSP), a field-program-
mable gate array (FPGA), a logic device, one or more central
processing units (CPUs), a graphics processing units
(GPUs), processing units performing other specialized cal-
culations, semiconductor devices, etc. In addition, these
“controllers” are not necessarily restricted to a single ele-
ment but may include any suitable number, type, and con-
figuration of processing devices integrated in any suitable
manner to facilitate appliance operation. Alternatively, con-
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troller 210 may be constructed without using a micropro-
cessor, e.g., using a combination of discrete analog and/or
digital logic circuitry (such as switches, amplifiers, integra-
tors, comparators, flip-flops, AND/OR gates, and the like) to
perform control functionality instead of relying upon soft-
ware.

[0028] Controller 210 may include, or be associated with,
one or more memory elements or non-transitory computer-
readable storage mediums, such as RAM, ROM, EEPROM,
EPROM, flash memory devices, magnetic disks, or other
suitable memory devices (including combinations thereof).
These memory devices may be a separate component from
the processor or may be included onboard within the pro-
cessor. In addition, these memory devices can store infor-
mation and/or data accessible by the one or more processors,
including instructions that can be executed by the one or
more processors. It should be appreciated that the instruc-
tions can be software written in any suitable programming
language or can be implemented in hardware. Additionally,
or alternatively, the instructions can be executed logically
and/or virtually using separate threads on one or more
processors.

[0029] For example, controller 210 may be operable to
execute programming instructions or micro-control code
associated with an operating mode of refrigerator appliance
100. In this regard, the instructions may be software or any
set of instructions that when executed by the processing
device, cause the processing device to perform operations,
such as running one or more software applications. More-
over, it should be noted that controller 210 as disclosed
herein is capable of and may be operable to perform any
methods, method steps, or portions of methods as disclosed
herein. For example, in some embodiments, methods dis-
closed herein may be embodied in programming instructions
stored in the memory and executed by controller 210.
[0030] The illustrated example refrigerator appliance 100
is generally referred to as a single-door or single-purpose
refrigerator, also referred to as a column refrigerator. It is
recognized, however, that the benefits of the present disclo-
sure apply to other types and styles of refrigerators such as,
for example, a bottom mount refrigerator, a top mount
refrigerator, a side-by-side style refrigerator, or a freezer
appliance. Consequently, the description set forth herein is
for illustrative purposes only and is not intended to be
limiting in any aspect to a particular refrigerator chamber
configuration.

[0031] FIGS. 4-6 illustrate refrigerator appliance 100 in
combination with a freezer appliance 400, each a respective
column refrigerator. The combination of refrigerator appli-
ance 100 and freezer appliance 400 may collectively form a
side-by-side refrigerator system 500. Cabinet 120 may be
referred to as a first refrigerated cabinet 120 and a cabinet
420 may be referred to as a second refrigerated cabinet 420.
Side-by-side refrigerator system 500 may be integrated into
surrounding cabinetry in a kitchen or other suitable location.
Door 124 on both the refrigerator appliance 100 and freezer
appliance 400 may have cabinetry panels mounted to door
124 to appear seamless with any surrounding cabinetry.
Similar to refrigerator appliance 100, side-by-side refrigera-
tor system 500 may extend between a top portion 101 and a
bottom portion 102 along the vertical direction V, between
a left side portion 104 and a right side portion 106 along the
lateral direction L., and between a front portion 108 (FIG. 6)
and a rear portion 110 (FIG. 6) along the transverse direction
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T. As may be seen in FIGS. 5 and 6, a freezer chamber 422
extends between a front portion 134 and a back portion 132
along the transverse direction T.

[0032] In the current example embodiment shown in
FIGS. 4-6, the storage components mounted within freezer
chamber 422 includes bins 116, drawers 117, and shelves
118 similar to those that are mounted within food storage
chamber 122. This configuration for freezer chamber 422 is
provided for example purposes only and other configura-
tions, i.e., combination, distribution, or placement of such
bins 116, drawers 117, and shelves 118 are possible and will
be understood by those skilled in the art.

[0033] As may be seen in FIG. 6 a heater 220 may be
incased in a foam block 218. Heater 220 may be one of a
plurality of heaters and may be activated to prevent dew or
condensation from forming on side-by-side refrigerator sys-
tem 500. As mentioned above, heater 220 may be controlled
by controller 210. In the present example embodiment,
controller 210 may be configured to constantly operate
heater 220 during a side-by-side operating mode to prevent
dew or condensation from forming on refrigerator appliance
100, e.g., between and/or behind refrigerator appliance 100
and freezer appliance 400. The side-by-side operating mode
may be implemented in controller 210 during the installation
of side-by-side refrigerator system 500 into a kitchen or
other user desired location, e.g., such that the side-by-side
operating mode is selected when refrigerator appliance 100
and freezer appliance 400 are installed side-by-side. The
side-by-side operating mode is detailed herein in a method
700. Each of the refrigerator appliance 100 and freezer
appliance 400 may have a controller 210, ie., freezer
appliance 400 may have an additional controller 210, with
respect to side-by-side refrigerator system 500.

[0034] Method 700 may be used to operate a side-by-side
refrigerator system, such as side-by-side refrigerator system
500. At 710, controller 210 may receive a signal indicative
of activation of side-by-side refrigerator system 500, i.c., a
signal that side-by-side refrigerator system 500 has been
turned on. Then at 720, controller 210 determines the
operating mode installed or selected for the side-by-side
refrigerator system. In a dual-installation, or in a side-by-
side refrigerator system 500, the side-by-side operating
mode may be installed when refrigerator appliance 100 and
freezer appliance 400 are installed side-by-side. Once the
operating mode is determined, at 730, controller 210 may
adjust the operating state of heater 220. In the current
example embodiment, since the operating mode installed in
controller 210 of side-by-side refrigerator system 500 is
configured for constantly operating heater 220 during the
side-by-side operating mode, heater 220 may constantly
operate to prevent dew and condensation from forming on
the side-by-side refrigerator system 500. If in a single
column installation, as detailed in FIGS. 1-3, the controller
may not have the side-by-side operating mode installed and
may function under the humidity control settings, e.g., such
that heater 220 does not constantly operate.

[0035] Included with side-by-side refrigerator system 500
may be various trims and other components. The trims may
be installed between refrigerator appliance 100 and freezer
appliance 400, e.g., to cover the gap between refrigerator
appliance 100 and freezer appliance 400. Moreover, the
side-by-side refrigerator system 500 may include a flash
drive, or standardized utility module (SUM module) that
includes a software update for activating the side-by-side
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operating mode, also referred to as “dual install mode” for
the heater 220. Thus, the side-by-side operating mode may
not be a default operating mode in certain example embodi-
ments. The installed software update for the side-by-side
operating mode may adjust operation the heater 220 from a
default operation state (e.g., in which heater 220 operates
periodically or intermittently) to the constant operation state
as detailed above. During the installation of side-by-side
refrigerator system 500, an installer may be instructed to
permit the software of side-by-side refrigerator system 500
to be updated prior to completing the installation. The
update would desirably occur after the columns, i.e., refrig-
erator appliance 100 and freezer appliance 400, are com-
bined and setup. The software update may be one of the final
steps of the installation of side-by-side refrigerator system
500.

[0036] As may be seen from the above, a side-by-side
refrigerator system 500 may have a side-by-side operating
mode that may turn heater 220 from a humidity control
setting to a state of constant operation. With heater 220
constantly operating, dew and condensation may not be able
to form from the temperature difference between refrigerator
appliance 100 and freezer appliance 400. The side-by-side
operating mode may advantageously eliminate the use of
known additional components or kits a user may have to
acquire in addition to the side-by-side refrigerator system
500. Thus, reducing consumer cost, as well as manufactur-
ing/installation costs.

[0037] 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.

1. A side-by-side refrigerator system, comprising:

a first refrigerated cabinet;

a second refrigerated cabinet alongside the first refriger-
ated cabinet;

a heater positioned within a wall of one of the first
refrigerated cabinet and the second refrigerated cabi-
net; and

a controller configured to constantly operate the heater
during a side-by-side operating mode, the controller
disposed within the one of the first refrigerated cabinet
and the second refrigerated cabinet,

wherein the first refrigerated cabinet and the second
refrigerated cabinet are each a respective column unit.

2. The side-by-side refrigerator system of claim 1,
wherein the first and second refrigerated cabinets collec-
tively form a built-in or integrated refrigerator appliance.

3. The side-by-side refrigerator system of claim 2,
wherein the first refrigerated cabinet is a freezer column, and
the second refrigerated cabinet is a fresh food column.

4. The side-by-side refrigerator system of claim 1, further
comprising the heater encased in foam within the wall of one
of the first refrigerated cabinet and the second refrigerated
cabinet.
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5. The side-by-side refrigerator system of claim 4, further
comprising an additional heater positioned within a wall of
the other of the first refrigerated cabinet and the second
refrigerated cabinet.

6. The side-by-side refrigerator system of claim 5, further
comprising an additional controller configured to constantly
operate the additional heater during the side-by-side oper-
ating mode.

7. An integrated side-by-side refrigerator system, com-
prising:

a first refrigerated cabinet defining a freezer column;

a second refrigerated cabinet defining a fresh food col-
umn, the first refrigerated cabinet and the second refrig-
erated cabinet collectively form the integrated side-by-
side refrigerator system;

a heater positioned within a wall of one of the first
refrigerated cabinet and the second refrigerated cabi-
net; and

a controller configured to constantly operate the heater
during a side-by-side operating mode, the controller
disposed within the one of the first refrigerated cabinet
and the second refrigerated cabinet,

wherein the first refrigerated cabinet and the second
refrigerated cabinet are each a respective column unit.

8. The integrated side-by-side refrigerator system of claim
7, further comprising the heater encased in foam within the
wall of one of the first refrigerated cabinet and the second
refrigerated cabinet.

9. The integrated side-by-side refrigerator system of claim
8, further comprising an additional heater positioned within
a wall of the other of the first refrigerated cabinet and the
second refrigerated cabinet.

10. The integrated side-by-side refrigerator system of
claim 9, further comprising an additional controller config-
ured to constantly operate the additional heater during the
side-by-side operating mode.

11. A method of operating a side-by-side refrigerator
system, comprising:

receiving, at a controller, a signal indicative of activation
of the side-by-side refrigerator system;

determining, at the controller, an operating mode of the
side-by-side refrigerator system; and

adjusting, at the controller, an operating state of a heater
positioned within a wall of the side-by-side refrigerator
system,

wherein the first refrigerated cabinet and the second
refrigerated cabinet are each a respective column unit,

wherein the operating mode of the side-by-side refrigera-
tor system is configured for constantly operating the
heater during the side-by-side operating mode.

12. The method of claim 11, further comprising a first
refrigerated cabinet and a second refrigerated cabinet, the
first and second refrigerated cabinets collectively form a
built-in or integrated refrigerator appliance.

13. The method of claim 12, wherein the first refrigerated
cabinet is a freezer column, and the second refrigerated
cabinet is a refrigerator column.

14. The method of claim 12, further comprising the heater
encased in foam within a wall of one of the first refrigerated
cabinet and the second refrigerated cabinet.

15. The method of claim 14, further comprising an
additional heater positioned within a wall of the other of the
first refrigerated cabinet and the second refrigerated cabinet.
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16. The method of claim 14, further comprising an
additional controller configured to constantly operate the
additional heater during the side-by-side operating mode.
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