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or reducing the noise penetrating the rear wall of the
refrigerator so that consumer satisfaction can be im-
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Description

Technical Field

[0001] The present disclosure relates to a refrigerator
to which a noise reduction structure is applied to reduce
operational noise generated at the rear surface of the
refrigerator.

Background Art

[0002] In general, a refrigerator is a household appli-
ance configured to preserve stored items for an extended
period by using cold air. The refrigerator provides at least
one storage compartment in which the items are stored,
and the storage compartment is configured to be opened
and closed by a door.
[0003] The refrigerator includes various sources of
noise. For example, operational noise is generated dur-
ing the process of producing cold air to cool the storage
compartment, and operational noise is also generated
during the process of circulating the cold air within the
storage compartment.
[0004] Recently, various noise reduction structures
have been provided to reduce the noise generated in
the aforementioned refrigerator.
[0005] For example, Korean Patent No. 10‑2492677
(Prior Art 1) provides a technique in which a noise re-
duction unit is provided on a rear cover of a machine room
of a refrigerator in order to reduce noise generated in the
machine room of the refrigerator.
[0006] In addition, Korean Patent No. 10‑0750252
(Prior Art 2) provides a technique in which an additional
wall is formed inside the machine room of a refrigerator to
reduce noise generated in the machine room.
[0007] In addition, Korean Utility Model Application
Publication No. 20‑1999‑0004841 (Prior Art 3) provides
a technique in which a noise-absorbing and noise-block-
ing material is attached to the exterior of the casing of a
compressor to reduce noise generated by the compres-
sor during operation of a refrigerator.
[0008] However, all of Prior Art 1 to Prior Art 3 de-
scribed above are techniques designed to reduce noise
generated in the machine room of the refrigerator, but the
techniques are unable to reduce noise emitted to the rear
side of the refrigerator outside the machine room.
[0009] Of course, Korean Patent No. 10‑1106643
(Prior Art 4) provides a technique in which a noise re-
duction member is attached between an inner casing,
which constitutes a wall of a refrigerator, and an insulating
member to prevent friction noise therebetween caused
by thermal deformation of the inner casing. That is, Prior
Art 4 provides a technique capable of reducing noise
outside the machine room.
[0010] However, in the case of the aforementioned
Prior Art 4, there is a drawback in that it is impossible
to reduce noise in areas where thermal deformation does
not occur.

Disclosure

Technical Problem

[0011] The present disclosure has been made to solve
various problems associated with the aforementioned
prior art, and an objective of the present disclosure is
to provide a new type of refrigerator capable of reducing
noise generated to the rear surface of the refrigerator
from areas other than a machine room of the refrigerator.
[0012] Another objective of the present disclosure is to
provide a refrigerator in which an installation position for a
noise reduction structure is defined so that the effect of
noise reduction can be sufficiently achieved regardless of
the model of the refrigerator.
[0013] Another objective of the present disclosure is to
provide a refrigerator capable of reducing noise trans-
mitted through the rear wall of the refrigerator.

Technical Solution

[0014] In order to accomplish the above objectives,
according to a refrigerator of the present disclosure, a
noise reduction unit may be provided to block noise
generated by refrigerant flow from being transmitted out-
side a cabinet.
[0015] According to the refrigerator of the present dis-
closure, the noise reduction unit may be provided in the
cabinet and may block noise from being transmitted
through the cabinet.
[0016] According to the refrigerator of the present dis-
closure, the noise reduction unit may be provided to block
noise generated inside the cabinet outside a machine
room from being transmitted to the outside.
[0017] According to the refrigerator of the present dis-
closure, the noise reduction unit may be provided to block
transmission of noise to the rear side of the cabinet.
[0018] According to the refrigerator of the present dis-
closure, the noise reduction unit may be provided on an
inner wall surface of an inner casing.
[0019] According to the refrigerator of the present dis-
closure, the noise reduction unit may be provided be-
tween the inner casing and an outer casing.
[0020] According to the refrigerator of the present dis-
closure, the noise reduction unit may be provided on at
least one wall surface between the inner casing and the
outer casing.
[0021] According to the refrigerator of the present dis-
closure, the noise reduction unit may be provided on an
outer wall of the outer casing.
[0022] According to the refrigerator of the present dis-
closure, an insulating member is provided between the
inner casing and the outer casing, and the noise reduc-
tion unit may be positioned between the inner casing and
the insulating member or between the insulating member
and the outer casing.
[0023] According to the refrigerator of the present dis-
closure, the noise reduction unit may block or reduce
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noise generated during operation of a blower fan from
being transmitted to the rear side of the cabinet.
[0024] According to the refrigerator of the present dis-
closure, the noise reduction unit may be positioned be-
hind the blower fan.
[0025] According to the refrigerator of the present dis-
closure, the noise reduction unit may be positioned be-
hind at least a portion of the blower fan.
[0026] According to the refrigerator of the present dis-
closure, at least a portion of the noise reduction unit may
be formed to block at least a portion of the blower fan.
[0027] According to the refrigerator of the present dis-
closure, the noise reduction unit may be formed larger
than the blower fan.
[0028] According to the refrigerator of the present dis-
closure, the noise reduction unit may reduce or block
noise generated from a refrigerant inlet pipe through
which refrigerant flows into the evaporator or a refrigerant
outlet pipe through which refrigerant flows out of the
evaporator from being transmitted to the rear side of
the refrigerator.
[0029] According to the refrigerator of the present dis-
closure, at least a portion of the noise reduction unit may
be formed to block the refrigerant inlet pipe or refrigerant
outlet pipe of the evaporator.
[0030] According to the refrigerator of the present dis-
closure, an expansion valve may be connected to the
refrigerant inlet pipe of the evaporator.
[0031] According to the refrigerator of the present dis-
closure, the noise reduction unit may block or reduce
noise generated during operation of the expansion valve
from being transmitted to the rear side of the cabinet.
[0032] According to the refrigerator of the present dis-
closure, the noise reduction unit may be positioned be-
hind the expansion valve.
[0033] According to the refrigerator of the present dis-
closure, the noise reduction unit may be positioned be-
hind at least a portion of the expansion valve.
[0034] According to the refrigerator of the present dis-
closure, at least a portion of the noise reduction unit may
be formed to block at least a portion of the expansion
valve.
[0035] According to the refrigerator of the present dis-
closure, the noise reduction unit may be formed larger
than the expansion valve.
[0036] According to the refrigerator of the present dis-
closure, an accumulator may be connected to the refrig-
erant outlet pipe of the evaporator.
[0037] According to the refrigerator of the present dis-
closure, the noise reduction unit may block or reduce
noise generated during the operation of the accumulator
from being transmitted to the rear side of the cabinet.
[0038] According to the refrigerator of the present dis-
closure, the noise reduction unit may be positioned be-
hind the accumulator.
[0039] According to the refrigerator of the present dis-
closure, the noise reduction unit may be positioned be-
hind at least a portion of the accumulator.

[0040] According to the refrigerator of the present dis-
closure, At least a portion of the noise reduction unit may
be formed to block at least a portion of the accumulator.
[0041] According to the refrigerator of the present dis-
closure, the noise reduction unit may be formed larger
than the accumulator.
[0042] According to the refrigerator of the present dis-
closure, the refrigerant inlet pipe and the refrigerant outlet
pipe of the evaporator may be arranged to be adjacent to
each other on one portion of the evaporator.
[0043] According to the refrigerator of the present dis-
closure, the accumulator and the expansion valve may
be arranged to be adjacent to each other on one side
portion of an upper portion of the evaporator.
[0044] According to the refrigerator of the present dis-
closure, the noise reduction unit may simultaneously
block or reduce noise generated during the operation
of the accumulator and the expansion valve from being
transmitted to the rear side of the cabinet.
[0045] According to the refrigerator of the present dis-
closure, the noise reduction unit may be formed to si-
multaneously block at least a portion of each of the
accumulator and the expansion valve.
[0046] According to the refrigerator of the present dis-
closure, the noise reduction unit may be formed to si-
multaneously block at least a portion of each of the
accumulator and the blower fan.
[0047] According to the refrigerator of the present dis-
closure, the noise reduction unit may be formed to si-
multaneously block at least a portion of each of the
expansion valve and the blower fan.
[0048] According to the refrigerator of the present dis-
closure, the noise reduction unit may be formed to si-
multaneously block at least a portion of each of the
accumulator, the expansion valve, and the blower fan.
[0049] According to the refrigerator of the present dis-
closure, the noise reduction unit may be formed as a
plate-shaped member.
[0050] According to the refrigerator of the present dis-
closure, the noise reduction unit may be provided to be
attached to, coupled with, or in contact with the cabinet.
[0051] According to the refrigerator of the present dis-
closure, the noise reduction unit may be formed to have
an air layer formed therein.
[0052] According to the refrigerator of the present dis-
closure, the noise reduction unit may be formed to pro-
trude outward from the rear wall surface of the outer
casing while having the air layer inside.
[0053] According to the refrigerator of the present dis-
closure, the noise reduction unit may be formed to be
recessed inward from the rear wall surface of the outer
casing while having the air layer inside.
[0054] According to the refrigerator of the present dis-
closure, the air layer provided by the noise reduction unit
may be formed of multiple protruded or recessed portions
that are partitioned from each other.
[0055] According to the refrigerator of the present dis-
closure, the air layer provided by the noise reduction unit
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may be formed to have a regular arrangement.

Advantageous Effects

[0056] The refrigerator having the noise reduction unit
according to the present disclosure may provide the
following various effects.
[0057] According to the refrigerator of the present dis-
closure, the noise reduction unit may block or reduce
noise transmitted to the rear side of the refrigerator,
thereby reducing user complaints caused by noise.
[0058] In addition, according to the refrigerator of the
present disclosure, the noise reduction unit may be pro-
vided only at a localized position considering compo-
nents generating noise toward the rear side, thereby
achieving maximum noise reduction effect at a minimum
position.
[0059] In addition, according to the refrigerator of the
present disclosure, the noise reduction unit may reduce
noise transmitted from the blower fan to the rear side of
the refrigerator, thereby reducing user complaints
caused by noise generated during the operation of the
blower fan.
[0060] In addition, according to the refrigerator of the
present disclosure, the noise reduction unit may reduce
noise transmitted from the expansion valve to the rear
side of the refrigerator, thereby reducing user complaints
caused by noise generated during the operation of the
expansion valve.
[0061] In addition, according to the refrigerator of the
present disclosure, the noise reduction unit may reduce
noise transmitted from the accumulator to the rear side of
the refrigerator, thereby reducing user complaints
caused by noise generated during the operation of the
accumulator.
[0062] In addition, according to the refrigerator of the
present disclosure, the noise reduction unit may reduce
refrigerant flow noise generated at a connection portion
between the refrigerant inlet pipe of a refrigerant pipe
constituting the evaporator and the expansion valve, or at
a connection portion between the refrigerant outlet pipe
and the accumulator.
[0063] In addition, according to the refrigerator of the
present disclosure, the noise reduction unit may effec-
tively block or reduce noise transmitted to the rear side of
the refrigerator even with a minimal size due to structural
characteristics thereof.
[0064] In addition, according to the refrigerator of the
present disclosure, the noise reduction unit may block
noise in the audible frequency range of fan noise and
refrigerant flow noise, thereby reducing user complaints
caused by the noise.

Description of Drawings

[0065]

FIG. 1 is a side cross-sectional view of the internal

structure of a refrigerator according to an embodi-
ment of the present disclosure.
FIG. 2 is a rear-side view of the internal structure of
the refrigerator according to an embodiment of the
present disclosure.
FIG. 3 is an enlarged rear-side view of a grille fan
assembly of the refrigerator according to an embodi-
ment of the present disclosure.
FIGS. 4 to 8 are views illustrating various embodi-
ments of the installation portions of a noise reduction
unit in the refrigerator according to an embodiment of
the present disclosure.
FIGS. 9 to 12 are views illustrating various embodi-
ments of the installation positions of the noise re-
duction unit in a refrigerator according to an embodi-
ment of the present disclosure.
FIGS. 13 to 18 are views illustrating various embodi-
ments of the shape of the noise reduction unit in a
refrigerator according to an embodiment of the pre-
sent disclosure.
FIG. 19 is a view illustrating an example of a state in
which the noise reduction unit according to an em-
bodiment of the present disclosure is installed in a
type of refrigerator different from the embodiment.
FIG. 20 is a graph evaluating sound insulation per-
formance against the noise of the rear surface of the
refrigerator according to an embodiment of the pre-
sent disclosure.
FIG. 21 is a graph illustrating the noise evaluation of
the refrigerator according to an embodiment of the
present disclosure.

Mode for Invention

[0066] Prior to describing embodiments of the present
disclosure, when adding reference numerals to compo-
nents in each drawing, it should be noted that identical
components are given the same reference numerals as
much as possible even if they are shown in different
drawings.
[0067] In addition, when describing the embodiments
of the present disclosure, if a detailed description of the
relevant known configuration or function is judged to
hinder understanding of the embodiments of the present
disclosure, detailed descriptions thereof will be omitted.
[0068] In addition, in describing the components of the
embodiments of the present disclosure, terms such as
first, second, A, B, (a), and (b) may be used. These terms
are only for distinguishing the components from other
components, and the nature or order of the components
is not limited by the terms. When a component is de-
scribed as being "connected" or "coupled" to another
component, the component may be directly connected
to or coupled to the another component, but it should be
understood that still another component may be "con-
nected" or "coupled" thereto between each component.
[0069] Hereinafter, preferred embodiments of a refrig-
erator having a noise reduction unit of the present dis-
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closure will be described with reference to the accom-
panying FIGS. 1 to 21.
[0070] FIG. 1 is a side cross-sectional view of the
internal structure of the refrigerator according to an em-
bodiment of the present disclosure, and FIG. 2 is a rear-
side view of the internal structure of the refrigerator
according to an embodiment of the present disclosure.
[0071] As shown in these figures, the refrigerator ac-
cording to an embodiment of the present disclosure may
be configured to prevent or reduce noise in an audible
frequency band, which is audible to a human, outside a
machine room from being transmitted through the rear
wall of the refrigerator, thereby enhancing consumer
satisfaction.
[0072] The refrigerator according to an embodiment of
the present disclosure will be described in further detail
for each component thereof.
[0073] First, the refrigerator according to an embodi-
ment of the present disclosure may include a cabinet
(100) constituting the exterior thereof.
[0074] The cabinet (100) may be formed in a box shape
with an open front surface.
[0075] The cabinet (100) may include an outer casing
(110) constituting an outer wall surface thereof and an
inner casing (120) constituting an inner wall surface
thereof.
[0076] A storage compartment (121) is provided inside
the inner casing (120). The storage compartment (121) is
a space in which food, beverages, or other types of stored
items are kept. The storage compartment (121) may be
configured to preserve the stored items for an extended
period by using cold air generated by a refrigeration
cycle.
[0077] The storage compartment (121) may include a
single storage compartment or two or more storage
compartments. In order for the storage compartment
(121) to include the plurality of storage compartments,
the inner casing (120) may include a plurality of inner
casings (120). Alternatively, a plurality of storage com-
partments (121) may be provided by partitioning the
interior of a single inner casing (120) into separate
spaces vertically or horizontally.
[0078] When the storage compartment (121) includes
a plurality of storage compartments, each of the storage
compartments (121) may be maintained at a different
temperature. For example, one storage compartment
(121) (an upper storage compartment in the drawings)
may be maintained at a refrigeration temperature, while
another storage compartment (121) (a lower storage
compartment in the drawings) may be maintained at a
freezing temperature. Conversely, the one storage com-
partment (121) may be maintained at a freezing tempera-
ture, and the another storage compartment (121) may be
maintained at a refrigeration temperature.
[0079] Meanwhile, the storage compartment (121)
may be opened and closed by a door (130). When the
storage compartment (121) includes a plurality of storage
compartments, the door (130) may also include a plurality

of doors.
[0080] The outer casing (110) may be formed to be
spaced apart from the inner casing (120). In this case, a
foamed material may be filled between the outer casing
(110) and the inner casing (120) to reduce heat transfer
between the two casings (110, 120).
[0081] Inside the outer casing (110), a single inner
casing (120) may be provided, or two or more inner
casings (120) may be provided. When a plurality of inner
casings (120) are provided, separate members for parti-
tioning may be provided between the plurality of inner
casings (120), or the plurality of inner casings (120) may
simply be formed to be spaced apart from each other.
[0082] Next, the refrigerator according to an embodi-
ment of the present disclosure may include an evaporator
(240).
[0083] The evaporator (240), as one of the compo-
nents constituting the refrigeration cycle of the refrigera-
tor, may exchange heat between refrigerant provided
through a refrigerant pipe (241) and the air passing
around it.
[0084] The refrigeration cycle may generate cold air by
sequentially compressing, condensing, expanding, and
evaporating circulating refrigerant, and may include a
compressor (210), a condenser (not shown), an expan-
sion valve (230), and the evaporator (240).
[0085] Here, the compressor (210) and the condenser,
which constitute the refrigeration cycle, may be provided
in a machine room (140) that provides a space separate
from the storage compartment (121) of the cabinet (100).
The machine room (140) may be located on the rear
lower end of the cabinet (100). At least one surface of
opposite side surfaces or a rear surface of the machine
room (140) may be provided with a vent (141) through
which air flows between the inside and outside of the
machine room (140). That is, air may be introduced
through one vent (141) and discharged from the machine
room (140) through another vent (141) after flowing in-
side the machine room (140).
[0086] The evaporator (240) may be located inside the
inner casing (120) constituting the cabinet (100). When a
plurality of inner casings (120) is provided, the evaporator
(240) may be provided in at least one of the plurality of
inner casings (120). For example, the evaporator (240)
may be provided in only one of the inner casings (120), or
the evaporator (240) may be provided in all of the inner
casings (120).
[0087] The evaporator (240) may be in contact with or
positioned adjacent to the internal rear wall surface of the
inner casing (120).
[0088] The evaporator (240) may include the refriger-
ant pipe (241) and multiple cooling fins (242) as shown in
FIG. 3. Here, a refrigerant inlet pipe (241a) through which
refrigerant flows in and a refrigerant outlet pipe (241b)
through which refrigerant flows out are provided on the
opposite ends of the refrigerant pipe (241), respectively.
The refrigerant inlet pipe (241a) may be defined as the
portion of the refrigerant pipe (241) through which refrig-
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erant flows in, and the refrigerant outlet pipe (241b) may
be defined as the portion of the refrigerant pipe (241)
through which refrigerant flows out. Of course, the re-
frigerant inlet pipe (241a) and the refrigerant outlet pipe
(241b) may be formed separately from the refrigerant
pipe (241) and then connected to the opposite ends of the
refrigerant pipe (241), respectively.
[0089] The refrigerant inlet pipe (241a) and the refrig-
erant outlet pipe (241b) may be formed to be positioned at
any one portion of the evaporator (240). For example, the
refrigerant inlet pipe (241a) or the refrigerant outlet pipe
(241b) may be formed to be positioned at one side portion
of the upper portion of the evaporator (240). That is, when
considering that a blower fan (310), which will be de-
scribed later, is located above the evaporator (240), the
refrigerant inlet pipe (241a) or the refrigerant outlet pipe
(241b) may be provided at one side portion of the blower
fan (310) above the evaporator (240) so as to avoid the
position of the blower fan (310).
[0090] In particular, the refrigerant inlet pipe (241a) and
the refrigerant outlet pipe (241b) of the evaporator (240)
may be arranged to be positioned adjacent to each other.
Accordingly, a noise reduction unit (400), which will be
described later, may be formed to simultaneously block
the refrigerant inlet pipe (241a) and the refrigerant outlet
pipe (241b) of the evaporator (240) with a minimal size
thereof.
[0091] Meanwhile, the expansion valve (a capillary
tube) (230) may be connected to the refrigerant inlet pipe
(241a) of the evaporator (240). The expansion valve
(230) may serve to reduce the pressure of refrigerant
provided from the condenser to the evaporator (240),
thereby expanding the refrigerant and lowering its tem-
perature.
[0092] In addition, an accumulator (liquid separator)
(250) may be provided on the refrigerant outlet pipe
(241b) of the evaporator (240). The accumulator (250)
may serve to separate liquid refrigerant, which is com-
pletely vaporized while passing through the evaporator
(240), from the refrigerant gas.
[0093] The expansion valve (230) and the accumulator
(250) may be provided adjacent to each other. For ex-
ample, the expansion valve (230) and the accumulator
(250) may be positioned at one side above the evaporator
(240).
[0094] Next, the refrigerator according to an embodi-
ment of the present disclosure may include a grille fan
assembly (300).
[0095] The grille fan assembly (300) may be formed to
partition the interior of the inner casing (120) into a rear
space, where the evaporator (240) is located, and a front
space, which is provided as the storage compartment
(121). To this end, the grille fan assembly (300) may be
positioned in front of the evaporator (240) within the inner
casing (120).
[0096] In particular, the rear surface of the grille fan
assembly (300) may be arranged to be as close as
possible to the front surface of the evaporator (240) or

in contact with the front surface of the evaporator (240).
Accordingly, air that flows into the lower portion of the
evaporator (240) and passes through the evaporator
(240) for heat exchange may pass directly through a
gap between the rear surface of the grille fan assembly
(300) and the front surface of the evaporator (240), there-
by preventing or minimizing the problem of unexchanged
heat. Of course, when the grille fan assembly (300) is
placed as close as possible to the evaporator (240),
space for the storage compartment (121) within the inner
casing (120) may be maximized.
[0097] The grille fan assembly (300) may be provided
with the blower fan (310) for blowing air. By the air blowing
force generated by driving the blower fan (310), the air
inside the storage compartment (121) may pass through
the evaporator (240) for heat exchange and then be
supplied back into the storage compartment (121).
[0098] The blower fan (310) may be positioned above
the evaporator (240). Preferably, the blower fan (310)
may be located above the center of the evaporator (240).
Accordingly, the air drawn by the blower fan (310) may
pass evenly through the entire portion of the evaporator
(240).
[0099] The distance between the blower fan (310) and
the evaporator (240) may vary depending on the type of
refrigerator. For example, in a refrigerator with a tall
storage compartment (121), the distance between the
blower fan (310) and the evaporator (240) may be greater
than in a refrigerator with a relatively short storage com-
partment (121). When the distance between the blower
fan (310) and the evaporator (240) is large, the blower fan
(310) may be positioned above any one side of the
evaporator (240) rather than above the center of the
evaporator (240).
[0100] Meanwhile, the grille fan assembly (300) may
be formed to guide air, which has passed through the
evaporator (240) and exchanged heat, to flow into the
storage compartment (121) within the inner casing (120).
To this end, the grille fan assembly (300) may be provided
with a plurality of discharge openings (not shown) that
communicates with the interior of the storage compart-
ment (121). That is, the air, which has become cold after
exchanging heat in the evaporator (240), may be sup-
plied into the storage compartment (121) through each of
the discharge openings of the grille fan assembly (300),
thereby cooling stored items (e.g., food) inside the sto-
rage compartment (121).
[0101] In addition, the grille fan assembly (300) may
further include a guide (302) configured to guide the cold
air flowing through the storage compartment (121) to flow
to an air inlet side of the evaporator (240). In this case, the
guide (302) may be provided on a lower end of the grille
fan assembly (300).
[0102] Next, the refrigerator according to an embodi-
ment of the present disclosure may include the noise
reduction unit (400).
[0103] The noise reduction unit (400) may be provided
to block the transmission of noise to the rear side of the
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cabinet (100).
[0104] The noise reduction unit (400) may be config-
ured to reduce noise generated from areas other than the
machine room. That is, considering that various noise
reduction structures are provided in the machine room,
the noise reduction unit (400) may be configured to
reduce noise generated from areas other than the ma-
chine room.
[0105] Of course, in the related art, a filler is provided
between the inner casing (120) and the outer casing (110)
that form the cabinet (100), and in some types of refrig-
erators, an additional insulating material is provided be-
tween the inner casing (120) and the outer casing (110),
thereby partially blocking noise directed to the rear side of
the refrigerator. However, the filler or insulating material
is a material provided for thermal insulation, and has
limitation in effectively blocking or reducing noise gener-
ated in an audible frequency band perceived by a con-
sumer. In particular, soundproofing performance gradu-
ally deteriorates in frequency bands of approximately
1000 Hz or higher.
[0106] Accordingly, in the present disclosure, by addi-
tionally providing the noise reduction unit (400), noise in
an audible frequency band may be maximally prevented
without reducing thermal insulation effect between the
inner casing (120) and the outer casing (110).
[0107] The noise reduction unit (400) may cause dif-
ferences in its impact on surrounding components, the
overall weight of the refrigerator, the difficulty of installa-
tion work, and the effectiveness of noise reduction or
blocking, depending on the installation site, installation
location, and shape.
[0108] Hereinafter, each of features of the installation
site, installation location, and shape (or structure) of the
noise reduction unit (400) according to an embodiment of
the present disclosure will be described in more detail.
[0109] First, the features of the installation site of the
noise reduction unit (400) will be described with refer-
ence to FIGS. 4 to 8.
[0110] The noise reduction unit (400) may be provided
on the rear wall of the cabinet (100). In particular, the
noise reduction unit (400) may be provided on at least
one of the rear wall of the inner casing (120) and the rear
wall of the outer casing (110), or between the inner casing
(120) and the outer casing (110).
[0111] As an example, the noise reduction unit (400)
may be provided on the inner casing (120) constituting
the cabinet (100). For instance, as shown in the accom-
panying FIG. 4, the noise reduction unit (400) may be
provided on the inner surface of the rear wall of the inner
casing (120) (the surface facing the grille fan assembly
(300)), or on the outer surface of the rear wall (the surface
opposite to the outer casing (110)) as shown in the
accompanying FIG. 5.
[0112] When the noise reduction unit (400) is installed
on the inner surface of the rear wall of the inner casing
(120) in this manner, there may be the advantage of
preventing the noise from directly affecting the inner

casing (120). That is, when the noise directly hits the
inner casing (120), a portion of the noise may flow along
the wall surface of the inner casing (120) and be trans-
mitted to the surroundings. Because the noise reduction
unit (400) can prevent such problems, in a refrigerator
with a relatively large rear wall of the inner casing (120),
the noise reduction unit (400) may be preferably installed
on the inner surface of the rear wall of the inner casing
(120).
[0113] As another example, the noise reduction unit
(400) may be provided on the outer casing (110) consti-
tuting the cabinet (100). For instance, as shown in the
accompanying FIG. 6, the noise reduction unit (400) may
be provided on the inner surface of the rear wall of the
outer casing (110) (the surface facing the inner casing
(120)), or may be provided on the outer surface of the rear
wall (the surface exposed indoors) as shown in the
accompanying FIG. 7.
[0114] In this way, installing the noise reduction unit
(400) on the outer casing (110) may have the advantage
of being advantageous when the structure of the inner
casing (120) is complicated. That is, since the rear wall of
the inner casing (120) includes structures for connection
with a cold air duct or for installing components inside the
inner casing (120) (e.g., the evaporator (240), the accu-
mulator (250), or the grille fan assembly (300)), it may be
difficult to secure a sufficient area to install the noise
reduction unit (400). Considering this, in a refrigerator
model in which the rear wall of the inner casing (120) is
relatively small, the noise reduction unit (400) may pre-
ferably be installed on the outer casing (110).
[0115] As another example, the noise reduction unit
(400) may be provided between the inner casing (120)
and the outer casing (110) that constitute the cabinet
(100). For instance, the noise reduction unit (400) may be
provided in a space between the inner casing (120) and
the outer casing (110). When the insulating member
(150) is provided in the space between the inner casing
(120) and the outer casing (110) as shown in FIG. 8, the
noise reduction unit (400) may be provided on any one
wall surface of the insulating member (150).
[0116] In this way, installing the noise reduction unit
(400) between the inner casing (120) and the outer cas-
ing (110) has the advantage that it can be applied without
modifying the existing structures of the inner casing (120)
and the outer casing (110).
[0117] Next, the features of the installation position of
the noise reduction unit (400) will be described with
reference to the accompanying FIGS. 9 to 12.
[0118] According to an embodiment of the present
disclosure, the noise reduction unit (400) may vary in
overall work difficulty, manufacturing cost, and total
weight depending on its installation position, and it
may be preferable to determine the installation position
in consideration of the factors.
[0119] For example, although not shown, the noise
reduction unit (400) may be formed to cover the entire
rear wall of the cabinet (100). In this case, it is possible to
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block noise transmitted from the entire rear wall of the
cabinet (100) to the rear side of the refrigerator, thereby
achieving the greatest noise reduction effect.
[0120] However, considering the total weight of the
noise reduction unit (400) and the resulting increase in
manufacturing cost, as well as the difficulty of assembly,
the noise reduction unit (400) may be more preferably
located only on a portion of the rear wall of the cabinet
(100) by having a size thereof to be most cost-effective,
minimize weight increase, and be easy to assemble.
[0121] In consideration of this, the noise reduction unit
(400) may be more preferably provided only on a portion
of the rear wall of the cabinet (100), as in the following
example.
[0122] As an example, as shown in FIG. 9, the noise
reduction unit (400) may be positioned on a portion of the
rear wall of the cabinet (100) behind the blower fan (310)
such that at least a portion of the noise reduction unit
(400) blocks at least a portion of the blower fan (310).
[0123] This structure may be advantageous for block-
ing or reducing noise generated by the operation of the
blower fan (310) and transmitted to the rear side of the
refrigerator.
[0124] In addition, in the structure, the noise reduction
unit (400) may be formed to have a height and a width
greater than the blower fan (310) and may be positioned
to completely block the blower fan (310). Preferably, the
noise reduction unit (400) may be formed to a size
sufficient to block an inlet opening (303) of the grille
fan assembly (300). The inlet opening (303) may be a
hole in which the blower fan (310) is located and through
which air passing through the evaporator (240) flows into
the grille fan assembly (300).
[0125] In addition, when the noise reduction unit (400)
is arranged to block the blower fan (310), the noise
reduction unit (400) may be formed to be smaller than
the lateral width or the vertical height of the grille fan
assembly (300).
[0126] As another example, as shown in FIG. 10, the
noise reduction unit (400) may be positioned behind the
refrigerant inlet pipe (241a) through which refrigerant
flows into the evaporator (240) or the refrigerant outlet
pipe (241b) through which refrigerant flows out of the
evaporator (240), so that at least a portion of the noise
reduction unit (400) blocks the refrigerant inlet pipe
(241a) or the refrigerant outlet pipe (241b) of the eva-
porator (240).
[0127] This structure may allow the noise reduction
unit (400) to advantageously block or reduce noise gen-
erated at portions, through which refrigerant flows into
and out of the evaporator (240), and transmitted to the
rear side of the refrigerator.
[0128] When the refrigerant inlet pipe (241a) and the
refrigerant outlet pipe (241b) of the evaporator (240) are
positioned adjacent to each other, the noise reduction
unit (400) may be formed to a size sufficient to block both
the refrigerant inlet pipe (241a) and the refrigerant outlet
pipe (241b) of the evaporator (240) simultaneously.

[0129] When the blower fan (310) provided in the grille
fan assembly (300) and the refrigerant inlet pipe (241a)
and refrigerant outlet pipe (241b) of the evaporator (240)
are positioned adjacent to each other, as shown in FIG.
10, the noise reduction unit (400) may be formed to a size
sufficient to simultaneously block the blower fan (310)
and the refrigerant inlet pipe (241a) and refrigerant outlet
pipe (241b) of the evaporator (240).
[0130] As another example, the noise reduction unit
(400) may be formed such that at least a portion thereof
blocks the expansion valve (230) connected to the re-
frigerant inlet pipe (241a). In this case, the noise reduc-
tion unit (400) may also be formed to block the refrigerant
inlet pipe (241a).
[0131] This structure may be advantageous for block-
ing or reducing noise generated during the expansion of
refrigerant passing through the expansion valve (230) or
while the expanded refrigerant flows into the evaporator
(240) from being transmitted to the rear side of the
refrigerator.
[0132] When the expansion valve (230) is positioned
adjacent to the blower fan (310), as shown in FIG. 11, the
noise reduction unit (400) may be formed to block both
the expansion valve (230) and the blower fan (310)
simultaneously.
[0133] As another example, the noise reduction unit
(400) may be formed such that at least a portion thereof
blocks the accumulator (250) connected to the refrigerant
outlet pipe (241b). In this case, the noise reduction unit
(400) may also be formed to block the refrigerant outlet
pipe (241b).
[0134] This structure may be advantageous for block-
ing or reducing noise generated while refrigerant flows
through the evaporator (240) to the accumulator (250) or
during passage of the refrigerant through the accumula-
tor (250) from being transmitted to the rear side of the
refrigerator.
[0135] When the accumulator (250) is positioned close
to the blower fan (310), the noise reduction unit (400) may
be formed to block both the accumulator (250) and the
blower fan (310) simultaneously.
[0136] When the accumulator (250) is positioned close
to the expansion valve (230), the noise reduction unit
(400) may be formed to block both the accumulator (250)
and the expansion valve (230) simultaneously.
[0137] When the accumulator (250), the expansion
valve (230), and the blower fan (310) are all positioned
close to each other as shown in FIG. 12, the noise
reduction unit (400) may be formed to block the accu-
mulator (250), the expansion valve (230), and the blower
fan (310) simultaneously.
[0138] Next, the shape (or structural) features of the
noise reduction unit (400) will be described.
[0139] The noise reduction unit (400) may be prefer-
ably formed with a structure, material, or shape capable
of blocking or reducing fan noise or refrigerant noise.
[0140] As one example for this purpose, the noise
reduction unit (400) may be formed as a plate-shaped
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member. For instance, the noise reduction unit (400) may
be formed of a plate made of sound-absorbing and
sound-blocking materials such as rubber, fiber, or wood.
Preferably, the noise reduction unit (400) may be formed
of a high-density plate to effectively block noise.
[0141] When the noise reduction unit (400) is formed
as such a plate, it has the advantage of easy installation
while minimizing an increase in manufacturing cost.
[0142] As another example, the noise reduction unit
(400) may be formed with a structure having an air layer
(401) inside, as shown in FIGS. 13 and 14.
[0143] When the noise reduction unit (400) is manu-
factured with this structure, the air layer (401) formed in
the noise reduction unit (400) may allow the correspond-
ing noise reduction unit (400) to be made as light as
possible and provides the advantage that noise passing
through the noise reduction unit (400) may be reduced by
the air layer (401).
[0144] The noise reduction unit (400) may be formed
as a plate with a portion formed to provide the air layer
(401). That is, the rear wall of the cabinet (100) and the
noise reduction unit (400) with the formed portion to-
gether may constitute a double-wall structure so that
the air layer (401) is provided therebetween. In this case,
the opening of the formed portion may be configured to be
closed by using the wall surface of the cabinet (100). For
example, by bringing the opening of the formed portion
into close contact with the wall surface of the cabinet
(100) to close the opening, the noise reduction unit (400)
having the air layer (401) formed therein may be pro-
vided.
[0145] The wall surface, which closes the opening of
the formed portion, may be the outer or inner surface of
the outer casing (110) constituting the cabinet (100). That
is, considering that the installation area of the noise
reduction unit (400) on the rear wall surface of the inner
casing (120) may be insufficient for the connection of
various cold air ducts (not shown), the noise reduction
unit (400) may be provided on the outer casing (110).
[0146] In particular, the formed noise reduction unit
(400) may be formed to protrude rearward from the outer
surface of the outer casing (110) or to protrude from the
inner surface of the outer casing (110) toward the inner
casing (120).
[0147] In addition, as shown in FIGS. 15a to 15c, the
formed noise reduction unit (400) may be provided to the
outer casing (110) in a state where the formed portion of
the noise reduction unit (400) is closed with a separate
closing member (420).
[0148] In addition, the air layer (401) formed in the
noise reduction unit (400) may be formed as a single
space or as multiple spaces. For example, multiple pro-
truding or recessed portions may be formed in the noise
reduction unit (400) to be partitioned from each other so
that the air layer (401) is provided as multiple spaces.
Through this, a noise reduction effect may be further
improved.
[0149] Moreover, the multiple protruding or recessed

portions may be formed in a regular arrangement so that
the noise reduction effect may be uniformly achieved. For
example, the multiple protruding or recessed portions
may be formed in a structure in which circular or poly-
gonal shapes (see FIGS. 16 and 18), elliptical shapes, or
track shapes (see FIGS. 17 and 18) are regularly ar-
ranged.
[0150] Next, an example of a method for installing the
noise reduction unit (400) will be described.
[0151] As one example, the noise reduction unit (400)
may be provided separately from the rear wall of the
cabinet (100) (i.e., the rear wall of the inner casing
(120) and the rear wall of the outer casing (110)) and
may be fixed to the rear wall of the cabinet (100).
[0152] The fixing may be performed by various meth-
ods such as adhesive, tape, screw or bolt fastening,
welding, hooks, or riveting.
[0153] As another example, the noise reduction unit
(400) may be formed integrally with the rear wall of the
cabinet (100) (i.e., the rear wall of the inner casing (120)
and the rear wall of the outer casing (110)). For example,
the noise reduction unit (400) may be formed by molding
the rear wall of the inner casing (120) or by molding the
rear wall of the outer casing (110). Of course, the noise
reduction unit (400) may also be formed by molding both
the inner casing (120) and the outer casing (110) to-
gether.
[0154] As another example, the noise reduction unit
(400) may be installed on the rear wall of the cabinet (100)
by using a separate installation member. For example, a
separate structure may be formed on the rear wall of the
inner casing (120), on the rear wall of the outer casing
(110), or between the inner casing (120) and the outer
casing (110) to accommodate the noise reduction unit
(400), and the noise reduction unit (400) may be mounted
on the structure for installation.
[0155] Thus, the noise reduction unit (400) may be
provided on the rear wall of the cabinet (100) in various
ways.
[0156] Next, an example of how the noise reduction
unit (400) may be applied according to the type of re-
frigerator will be described.
[0157] As one example, in a type of refrigerator in
which the a plurality of storage compartments (121) is
provided but only a single evaporator (240) is provided,
the noise reduction unit (400) may be provided on at least
one of the following locations on the rear wall of the
cabinet (100): behind the blower fan (310), behind the
accumulator (250), behind the expansion valve (230), or
at the refrigerant inlet pipe (241a) or refrigerant outlet
pipe (241b) of the evaporator (240), or the noise reduc-
tion unit (400) may be provided to simultaneously block at
least two of these locations. This is the same as the
aforementioned embodiments.
[0158] As another example, as shown in FIG. 19, in a
type of refrigerator in which a plurality of storage com-
partments (121) is provided and the evaporator (240) and
the grille fan assembly (300) are provided for each of the
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storage compartments (121), the noise reduction unit
(400) may be provided for each of the storage compart-
ments (121) on the rear wall of the cabinet (100). In this
case, the plurality of storage compartments (121) may be
provided in the vertical direction of the cabinet (100) or in
the horizontal direction of the cabinet (100).
[0159] When a distance between the noise reduction
units (400) installed respectively for the storage compart-
ments (121) is close, a single noise reduction unit (400)
may be configured to simultaneously block or reduce
noise transmitted directly rearward from two storage
compartments (121).
[0160] When each of the storage compartments (121)
has an elongated vertical structure such that the posi-
tions of the blower fan (310) and the refrigerant inlet pipe
(241a) and refrigerant outlet pipe (241b) of the evapora-
tor (240) are spaced apart, a plurality of noise reduction
units (400) may be provided and installed behind respec-
tive noise-generating portions.
[0161] As another example, in a type of refrigerator in
which two or more blower fans (310) are provided to-
gether in a single grille fan assembly (300), the noise
reduction unit (400) may be formed to block each of the
blower fans (310) either simultaneously or separately.
[0162] In this case, the noise reduction unit (400) may
also be formed to block at least one of the accumulator
(250), the expansion valve (230), and the refrigerant inlet
pipe (241a) and refrigerant outlet pipe (241b) of the
evaporator (240).
[0163] As described above, according to the refrigera-
tor having the noise reduction unit (400) of the present
disclosure, noise transmitted to the rear side of the re-
frigerator may be blocked or reduced, thereby reducing
user complaints caused by noise.
[0164] In addition, according to the refrigerator of the
present disclosure, the noise reduction unit (400) may be
provided only at a localized position considering compo-
nents generating noise toward the rear side, thereby
achieving maximum noise reduction effect at a minimum
position.
[0165] In addition, according to the refrigerator of the
present disclosure, the noise reduction unit (400) may
reduce noise transmitted from the blower fan (310) to the
rear side of the refrigerator, thereby reducing user com-
plaints caused by noise generated during the operation of
the blower fan (310).
[0166] In addition, according to the refrigerator of the
present disclosure, the noise reduction unit (400) may
reduce noise transmitted from the expansion valve (230)
to the rear side of the refrigerator, thereby reducing user
complaints caused by noise generated during the opera-
tion of the expansion valve (230).
[0167] In addition, according to the refrigerator of the
present disclosure, the noise reduction unit (400) may
reduce noise transmitted from the accumulator (250) to
the rear side of the refrigerator, thereby reducing user
complaints caused by noise generated during the opera-
tion of the accumulator (250).

[0168] In addition, according to the refrigerator of the
present disclosure, the noise reduction unit (400) may
reduce refrigerant flow noise generated at a connection
portion between the refrigerant inlet pipe (241a) of the
refrigerant pipe (241) constituting the evaporator (240)
and the expansion valve (230), or at a connection portion
between the refrigerant outlet pipe (241b) and the accu-
mulator (250).
[0169] In addition, according to the refrigerator of the
present disclosure, the noise reduction unit (400) may
effectively block or reduce noise transmitted to the rear
side of the refrigerator even with a minimal size due to
structural characteristics thereof.
[0170] In addition, according to the refrigerator of the
present disclosure, the noise reduction unit (400) may
block noise in the audible frequency range of fan noise
and refrigerant flow noise, thereby reducing user com-
plaints caused by the noise.
[0171] That is, as shown in the graph evaluating in-
sulation performance for rear noise of the refrigerator in
FIG. 20, it may be clearly seen that in the case of the
refrigerator to which the noise reduction unit (400) of the
present disclosure is applied, the sound insulation per-
formance is improved at 700 Hz or higher, compared to a
conventional refrigerator in which only an insulation ma-
terial was provided. The graph shows transmission loss
results measured by using an impedance tube, compar-
ing transmission loss at each Hz range.
[0172] In addition, as shown in the graph evaluating the
noise of the refrigerator in FIG. 21, it may be seen that in
the case of the refrigerator to which the noise reduction
unit (400) of the present disclosure is applied, baseline
noise in a band equal to or below 2kHz is reduced,
compared to a conventional refrigerator in which only
an insulation material was provided. The graph com-
pares noise level (PWL) at each Hz range between the
conventional refrigerator without the noise reduction unit
(400) and the refrigerator with the noise reduction unit
(400) applied.
[0173] As described above, although all the compo-
nents constituting the embodiment according to the pre-
sent disclosure have been described as being combined
into a single unit or operating in combination, the present
disclosure is not necessarily limited to such embodi-
ments. That is, within the scope and spirit of the present
disclosure, all the components may operate by being
selectively combined into one or more units. In addition,
the terms "include," "comprise," or "have," as used here-
in, unless otherwise specifically stated, imply that the
relevant component may be present, and therefore
should be construed to include other components rather
than to exclude other components. All terms, including
technical or scientific terms, unless otherwise defined,
have the same meaning as commonly understood by
those skilled in the art to which the present disclosure
belongs. Commonly used terms, such as terms defined in
the dictionary, should be interpreted to be consistent with
their contextual meanings in the relevant technology and
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should not be interpreted in an idealized or overly formal
sense unless expressly defined in the present disclosure.
[0174] The foregoing description is merely illustrative
of the technical idea of the present disclosure, and it will
be understood by those skilled in the art that various
modifications and variations may be made without de-
parting from the essential characteristics of the present
disclosure. Accordingly, the embodiments disclosed
herein are not intended to limit the technical idea of the
present disclosure, but rather to explain it, and the scope
of the technical idea of the present disclosure is not
limited by such embodiments. The scope of protection
of the present disclosure shall be interpreted on the basis
of the following claims, and all technical ideas falling
within the equivalent scope thereof shall be construed
as being included within the scope of rights of the present
disclosure.

Claims

1. A refrigerator comprising:

a cabinet comprising an inner casing constitut-
ing an inner wall surface thereof and an outer
casing constituting an outer wall surface thereof;
an evaporator provided inside the inner casing
and configured to receive refrigerant through a
refrigerant pipe for heat exchange; and
a grille fan assembly provided inside the inner
casing and comprising at least one blower fan
configured to operate so that air passes through
the evaporator and is blown into a storage com-
partment,
wherein the cabinet is provided with a noise
reduction unit configured to block transmission
of noise to a rear side thereof.

2. The refrigerator of claim 1, wherein the noise reduc-
tion unit is provided on an inner wall surface of the
inner casing.

3. The refrigerator of claim 1, wherein the noise reduc-
tion unit is provided on one wall surface between the
inner casing and the outer casing.

4. The refrigerator of claim 1, wherein the noise reduc-
tion unit is provided on an outer wall of the outer
casing.

5. The refrigerator of claim 1, wherein an insulating
member is provided between the inner casing and
the outer casing, and
the noise reduction unit is positioned between the
inner casing and the insulating member or between
the insulating member and the outer casing.

6. The refrigerator of claim 1, wherein the noise reduc-

tion unit is positioned on a portion of a rear wall of the
cabinet behind the blower fan and is formed so that at
least a portion of the noise reduction unit blocks the
blower fan.

7. The refrigerator of claim 1, wherein the noise reduc-
tion unit is positioned behind a refrigerant inlet pipe
through which refrigerant flows into the evaporator or
behind a refrigerant outlet pipe through which refrig-
erant flows out of the evaporator, and is formed so
that at least a portion of the noise reduction unit
blocks the refrigerant inlet pipe or the refrigerant
outlet pipe of the evaporator.

8. The refrigerator of claim 7, wherein the refrigerant
inlet pipe and the refrigerant outlet pipe of the eva-
porator are arranged to be adjacent to each other on
one side portion of an upper portion of the evapora-
tor, and
the noise reduction unit is positioned on a portion of a
rear wall of the cabinet behind the refrigerant inlet
pipe and the refrigerant outlet pipe of the evaporator
and is formed to a size sufficient to simultaneously
block the refrigerant inlet pipe and the refrigerant
outlet pipe.

9. The refrigerator of claim 7, wherein the noise reduc-
tion unit is formed to have a height and a width
sufficient to also block the blower fan.

10. The refrigerator of claim 7, wherein an expansion
valve, which expands refrigerant supplied to the
evaporator, is connected to the refrigerant inlet pipe
of the evaporator inside the inner casing,
wherein the noise reduction unit is formed so that at
least a portion thereof blocks the expansion valve.

11. The refrigerator of claim 7, wherein an accumulator,
which separates refrigerant liquid from refrigerant
gas passing through the evaporator and supplied
to a compressor, is provided in the refrigerant outlet
pipe of the evaporator inside the inner casing,
wherein the noise reduction unit is formed so that at
least a portion thereof blocks the accumulator.

12. The refrigerator of claim 1, wherein the noise reduc-
tion unit is formed as a plate-shaped member and is
attached and fixed to a rear wall of the cabinet.

13. The refrigerator of claim 1, wherein the noise reduc-
tion unit is formed to protrude outward from a rear
wall surface of the outer casing.

14. The refrigerator of claim 1, wherein the noise reduc-
tion unit is formed to be recessed inward from a rear
wall surface of the outer casing.

15. The refrigerator of claim 1, wherein the noise reduc-
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tion unit is formed to have an air layer sealed from an
external environment.
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