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Description
FIELD OF THE INVENTION

[0001] The present invention relates to the technical
field of refrigeration equipment, and more particularly re-
lates to a modular universal air supply device for a refrig-
erator, a refrigerator, and a method for manufacturing a
refrigerator.

BACKGROUND OF THE INVENTION

[0002] With the development of society and economy
and the improvement of people’s living standards, refrig-
erators have also become indispensable household ap-
pliances in people’s daily lives. Existing refrigerating
compartments of refrigerators have diversified appear-
ances and different width requirements on air ducts. Dur-
ing research and development of some refrigerators, it
is often only necessary to modify the appearance of the
air duct and the appearance of interior trimmings. How-
ever, the air duct needs to transmit air to an air outlet, so
when the air duct is widened, foam of a heat insulation
layer inside needs to be widened. If the heat insulation
layer is not widened, cold air will directly pass through a
plastic cover plate, and may cause condensation. There-
fore, an inner liner cooperating with the heat insulation
layerto achieve a fixation effect also needs to be widened
and modified, resulting in new mold opening for the air
duct and new mold opening for the corresponding inner
liner of a cabinet, which causes great cost input of molds.
And management waste is caused by too many air ducts
and cabinets. In addition, management confusion easily
occurs.

BRIEF DESCRIPTION OF THE INVENTION

[0003] In view of the above problems, the present in-
vention is proposed so as to provide a modular universal
air supply device for a refrigerator, a refrigerator and a
method for manufacturing a refrigerator to solve or at
least partially solve the above problems. The universality
of a cabinet and air duct foam can be improved; the cost
input of molds is reduced; the management waste
caused by too many air ducts and cabinets is reduced;
the air ducts with different appearance widths can be
installed in the same cabinet, and cross-platform air duct
module universality and cabinet universality are
achieved.

[0004] Therefore, in one aspect, the present invention
proposes a modular universal air supply device for a re-
frigerator, including:

an air duct main body, provided with a front surface
and a back surface in opposite arrangement, and
two vertical end surfaces in opposite arrangement;
each of the vertical end surfaces being provided with
at least one air supply outlet;

10

15

20

25

30

35

40

45

50

55

two optional widening modules, disposed at two
transverse sides of the air duct main body, wherein
each of the optional widening air duct modules is
provided with at least one connection air duct, and
each of the connection air ducts communicates with
one of the air supply outlets on the corresponding
vertical end surface; and

a first optional air duct cover plate and/or a second
optional air duct cover plate, the first optional air duct
cover plate and the second optional air duct cover
plate both including a front cover portion and two
connection portions respectively disposed at two
transverse sides of the front cover portion, wherein
the front cover portion is disposed at a front side of
the air duct main body, and each of the connection
portions is configured to be installed on a cabinet of
the refrigerator; and

the second optional air duct cover plate further in-
cludes two widening cover portions, wherein each
of the widening cover portions is connected to one
transverse side of the front cover portion, and is dis-
posed at a front side of one of the optional widening
modules; and each of the widening cover portions is
integrally formed with the front cover portion, or each
of the widening cover portions is installed on the front
cover portion through a connection structure.

[0005] Optionally, a thermal insulation material layer
is disposed between the air duct main body and the front
cover portion; and

a thermal insulation material layer is disposed between
the optional widening module and the corresponding wid-
ening cover portion.

[0006] Optionally, each of the connection portions in-
cludes a vertical side plate connected to the front cover
portion, and a plurality of first buckles connected to a
back side edge of the vertical side plate, so as to fit with
a plurality of first clamping grooves formed in the cabinet;
and

at least one first ventilation hole is formed in each of the
vertical side plates, and each of the first ventilation holes
is formed in a way of corresponding to one of the air
supply outlets.

[0007] Optionally, both of the first optional air duct cov-
er plate and the second optional air duct cover plate fur-
ther include:

a connection plate connected to an upper side edge of
the front cover portion, and a plurality of second buckles
connected to a back side edge of the connection plate,
so as to fit with a plurality of second clamping grooves
formed in the cabinet.

[0008] Optionally, the second optional air duct cover
plate further includes:

two enclosures, wherein each of the enclosures is
disposed at a back surface of one of the widening
cover portions, and defines an accommodation cav-
ity for accommodating the corresponding optional
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widening module together with the connection por-
tion or the air duct main body; and

at least one second ventilation hole is formed in each
of the enclosures, and each of the second ventilation
holes is disposed in a way of corresponding to an
outlet of one of the connection air ducts of the cor-
responding optional widening module.

[0009] Optionally, bulges of the plurality of first buckles
of each of the connection portions are located at an outer
side of the corresponding vertical side plate; at least one
third buckle is further disposed on each of the connection
portions, and a bulge of the third buckle is located at an
inner side of the corresponding vertical side plate; and
a bulge of each of the second buckles is located at the
upper side of the connection plate; at least one fourth
buckle is also disposed on the connection plate; and a
bulge of the fourth buckle is located at a lower side of the
connection plate.

[0010] Optionally, the cabinetis an inner liner, and the
thermal insulation material layer is PE foam.

[0011] In another aspect, the present invention further
provides a refrigerator, wherein the refrigerator includes
an inner liner and a modular universal air supply device,
and the modular universal air supply device includes:

an air duct main body, disposed at a back portion of
the inner liner and provided with a front surface and
a back surface in opposite arrangement, and two
vertical end surfaces in opposite arrangement,
wherein each of the vertical end surfaces is provided
with at least one air supply outlet; and

a first optional air duct cover plate, including a front
cover portion and two connection portions respec-
tively disposed at two transverse sides of the front
cover portion, wherein the front cover portion is dis-
posed at a front side of the air duct main body, and
each of the connection portions is installed on the
inner liner.

[0012] In yet another aspect, the presentinvention fur-
ther provides another refrigerator, wherein the refrigera-
tor includes an inner liner and a modular universal air
supply device, and the modular universal air supply de-
vice includes:

an air duct main body, disposed at a back portion of
the inner liner and provided with a front surface and
a back surface in opposite arrangement, and two
vertical end surfaces in opposite arrangement,
wherein each of the vertical end surfaces is provided
with at least one air supply outlet;

two optional widening modules, disposed at two
transverse sides of the air duct main body, wherein
at least one connection air duct is disposed on each
of the optional widening air duct modules, and each
of the connection air ducts communicates with one
of the air supply outlets on the corresponding vertical
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end surface; and

a second optional air duct cover plate, including a
front cover portion, two connection portions respec-
tively disposed at two transverse sides of the front
cover portion, and two widening cover portions,
wherein the front cover portion is disposed at a front
side of the air duct main body, and each of the con-
nection portions is installed on the inner liner; each
of the widening cover portions is connected to one
transverse side of the front cover portion, and is dis-
posed at a front side of one of the optional widening
modules; and each of the widening cover portions is
integrally formed with the front cover portion, or each
of the widening cover portions is installed on the front
cover portion through a connection structure.

[0013] Optionally, the modular universal air supply de-
vice is any one of the above modular universal air supply
devices.

[0014] Inyetanother aspect, the presentinvention fur-
ther provides a method for manufacturing a refrigerator
by using any one of the above modular universal air sup-
ply devices, wherein

when manufacturing a refrigerator including an inner lin-
er, an air duct main body and afirst optional air duct cover
plate, the manufacturing method includes:

manufacturing an inner liner for the refrigerator by a
first mold;

manufacturing an air duct main body by a second
mold;

manufacturing a first optional air duct cover plate in-
cluding afront cover portion and connection portions;
and

assembling the inner liner, the air duct main body
and the first optional air duct cover plate; and
when manufacturing a refrigerator including an inner
liner, an air duct main body, two optional widening
modules and a second optional air duct cover plate,
the manufacturing method includes:

manufacturing the inner liner by the first mold;

manufacturing the air duct main body by the sec-
ond mold;

manufacturing the optional widening modules
by a third mold;

manufacturing the first optional air duct cover
plate including a front cover portion and connec-
tion portions, manufacturing widening cover por-
tions, installing the widening cover portions onto
the first optional air duct cover plate to manu-
facture a second optional air duct cover plate;
or manufacturing a second optional air duct cov-
er plate including a front cover portion, connec-
tion portions and widening cover portions; and

assembling the inner liner, the air duct main
body, two of the optional widening modules and
the second optional air duct cover plate.
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[0015] In the modular universal air supply device and
the refrigerator of the presentinvention, since the air duct
main body, the optional widening modules, the first op-
tional air duct cover plate and the second optional air
duct cover plate are provided, that is, only appearance
components and universal left and right ventilation pipes
(i.e., widening modules) are newly added, while the cab-
inet and the foam assembly inside both can be universal
to an existing cabinet, the cost of molds caused by new
addition of components is reduced. At the same time, the
cabinets of all models can be planned in a unified manner
to realize the universality of components of cabinets of
different platforms. That s, the presentinvention realizes
the modular design and study on an air duct assembly,
and the mold costand the management cost are reduced.
[0016] Further, through the present invention, during
widening of the air duct, the air duct foam and air duct
PE foam are universal; the inner liner is also universal;
air guide pipes are added to left and right sides to guide
air to a place where it is required; and the PE foam and
the ventilation pipes cooperate to prevent condensation
on the air duct cover plates. The modular unified stand-
ardization of the air duct of the refrigerator can be real-
ized; universality on refrigerators with different air supply
widths is realized; and the modular universal air supply
device can be applicable to all refrigerators with sur-
rounding air outlet.

[0017] According to the following detailed descriptions
of specific embodiments of the present invention in con-
junction with the drawings, those skilled in the art will
more clearly understand the above and other objectives,
advantages and features of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Some specific embodiments of the present in-
vention are described in detail below with reference to
the drawings by way of example and not limitation. The
same reference numerals in the drawings indicate the
same or similar components or parts. Those skilled in
the art should understand that these drawings are not
necessarily drawn in scale. In the drawings:

Figure 1 is a schematic structure diagram of a mod-
ular universal air supply device according to an em-
bodiment of the present invention.

Figure 2 is a schematic structure diagram of a mod-
ular universal air supply device according to an em-
bodiment of the present invention.

Figure 3 is a schematic structure diagram of a refrig-
erator according to an embodiment of the present
invention.

Figure 4 is a schematic diagram of airflow flowing
inside the refrigerator shown in Figure 3.

Figure 5 is a schematic sectional view along an A-A
plane in Figure 3.

Figure 6 is a schematic sectional view along a B-B
plane in Figure 3.
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Figure 7 is a schematic structure diagram of a refrig-
erator according to an embodiment of the present
invention.

Figure 8 is a schematic diagram of airflow flowing
inside the refrigerator shown in Figure 7.

Figure 9 is a schematic sectional view along a C-C
plane in Figure 7.

Figure 10 is a schematic sectional view along a D-
D plane in Figure 7.

Figure 11 is a schematic enlargement view of a local
cross section in Figure 10.

Figure 12 is a schematic structure diagram of an in-
ner liner of the refrigerator shown in Figure 3 and
Figure 7.

DETAILED DESCRIPTION

[0019] Figure 1 is a schematic structure diagram of a
modular universal air supply device according to an em-
bodiment of the presentinvention. Figure 2 is a schematic
structure diagram of a modular universal air supply de-
vice according to an embodiment of the present inven-
tion. As shown in Figure 1 and Figure 2, and referring to
Figure 3 to Figure 12, the embodiment of the present
invention provides a modular universal air supply device
forarefrigerator. The modular universal air supply device
may include an air duct main body 20, two optional wid-
ening modules 30, a first optional air duct cover plate 40
and/or a second optional air duct cover plate 50.

[0020] The airduct main body 20 may be provided with
a front surface and a back surface in opposite arrange-
ment, and two vertical end surfaces in opposite arrange-
ment. Each of the vertical end surfaces is provided with
at least one air supply outlet. A lower end surface of the
air duct main body 20 may be provided with an air inlet
22. An air duct may be provided with at least one com-
munication groove 21/communication passage commu-
nicating with the air inlet 22 and at least one air supply
outlet. That is, the air duct main body 20 is mainly used
to guide an airflow to flow, and is made of a thermal iso-
lation material/heat insulation material.

[0021] The two optional widening modules 30 may be
disposed at two transverse sides of the air duct main
body 20. At least one connection air duct is disposed on
each of the optional widening air duct modules, and each
of the connection air ducts communicates with one air
supply outlet on the corresponding vertical end surface.
The optional widening modules 30 may also be called
ventilation pipes, and are configured to widen the air duct
main body 20 in a width direction (i.e., transverse direc-
tion) of the air duct main body 20 to further convey the
airflow. The optional widening modules 30 are made of
a thermal isolation material/heat insulation material.
[0022] The first optional air duct cover plate 40 and the
second optional air duct cover plate 50 both include a
front cover portion 41 and two connection portions 42
respectively disposed at two transverse sides of the front
cover portion 41. The front cover portion 41 is disposed
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at a front side of the air duct main body 20. Each of the
connection portions 42 is configured to be installed on a
cabinet of the refrigerator, for example, installed at an
inner liner 90 of the cabinet. Additionally, the second op-
tional air duct cover plate 50 furtherincludes two widening
cover portions 51. Each of the widening cover portions
51 is connected to one transverse side of the front cover
portion 41, and is disposed at a front side of one optional
widening module 30. Each of the widening cover portions
51 is integrally formed with the front cover portion 41, or
each of the widening cover portions 51 is installed on the
front cover portion 41 or one connection portion 42
through a connection structure. When each of the wid-
ening cover portions 51 is installed on the front cover
portion 41 or one connection portion 42 through a con-
nection structure, the condition can also be understood
as that each of the widening cover portions 51 is installed
at one corresponding side of the first optional air duct
cover plate 40 through a connection structure.

[0023] When the modular universal air supply device
according to the embodiment of the present invention is
used, and when a refrigerator including an inner liner 90,
an air duct main body 20 and a first optional air duct cover
plate 40 is manufactured, the inner liner 90, the air duct
main body 20 and the first optional air duct cover plate
40 are selected to be assembled so as to form the refrig-
erator with a narrow air duct. When a refrigerator includ-
ing an inner liner 90, an air duct main body 20, two op-
tional widening modules 30 and a second optional air
duct cover plate 50 is manufactured, the inner liner 90,
the air duct main body 20, the two optional widening mod-
ules 30 and the second optional air duct cover plate 50
are selected to be assembled so as to form the refriger-
ator with a wide air duct cover plate. When the wide and
narrow air ducts of the refrigerator are converted, the
unified inner liner 90 and air duct main body 20 can be
used, and even the unified first optional air duct cover
plate 40 can be used to further reduce the molds, so that
the cost input of the molds is reduced; the management
waste caused by too many air ducts, cabinets and the
like is reduced; the air ducts with different appearance
widths can be installed in the same cabinet, and cross-
platform air duct module universality and cabinet univer-
sality are achieved.

[0024] In some embodiments of the present invention,
a thermal insulation material layer 60 is disposed be-
tween the air duct main body 20 and the front cover por-
tion 41. A thermal insulation material layer 60 is disposed
between the optional widening modules 30 and the cor-
responding widening cover portions 51. The thermal in-
sulation material layer 60 is preferably PE foam, and a
thickness may be in a range of 2 mm to 4 mm, preferably
3 mm. The arrangement of the thermal insulation material
layer 60 may prevent condensation from forming on a
front surface of the air duct cover plate. The second op-
tional air duct cover plate 50 further includes two enclo-
sures 52. Each of the enclosure portions 52 is disposed
at a back surface of one widening cover portion 51, and
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defines an accommodation cavity foraccommodating the
corresponding optional widening module 30 together
with the connection portion 42 or the air duct main body
20. Atleast one second ventilation hole is formed in each
enclosure 52, and each of the second ventilation holes
is disposed in a way of corresponding to an outlet of one
connection air duct of the corresponding optional widen-
ing module 30.

[0025] In some embodiments of the present invention,
each of the connection portions 42 includes a vertical
side plate connected to the front cover portion 41, and a
plurality of first buckles 55 connected to a back side edge
of the vertical side plate, so as to fit with a plurality of first
clamping grooves 91 formed in the cabinet. At least one
first ventilation hole is formed in each of the vertical side
plates, and each of the first ventilation holes is formed in
a way of corresponding to one air supply outlet. Both of
the first optional air duct cover plate 40 and the second
optional air duct cover plate 50 further include a connec-
tion plate connected to an upper side edge of the front
cover portion 41, and a plurality of second buckles 56
connected to a back side edge of the connection plate,
so as to fit with a plurality of second clamping grooves
92 formed in the cabinet.

[0026] Bulges of the plurality of first buckles 55 of each
of the connection portions 42 are located at an outer side
of the corresponding vertical side plate. At least one third
buckle 57 is further disposed on each of the connection
portions 42, and a bulge of the third buckle 57 is located
at an inner side of the corresponding vertical side plate.
A bulge of each of the second buckles 56 is located at
the upper side of the connection plate; at least one fourth
buckle 58 is also disposed on the connection plate; and
a bulge of the fourth buckle 58 is located at a lower side
of the connection plate. The third buckle 57 and the fourth
buckle 58 are preferably used to fix the air duct main
body 20, and can also be used to be fixed to the inner
liner 90. In some embodiments of the present invention,
the buckles may also be called clamping hooks, and the
clamping grooves are called clamping hook fixing
grooves.

[0027] Figure 3 is a schematic structure diagram of a
refrigerator according to an embodiment of the present
invention. As shown in Figure 3, and referring to Figure
4to Figure 6, arrows in the figures show flowing directions
of airflows. The embodiment of the present invention fur-
ther provides a refrigerator, including an inner liner 90
and a modular universal air supply device. Additionally,
the modular universal air supply device includes an air
duct main body 20 and a first optional air duct cover plate
40. The air duct main body 20 is disposed at a back por-
tion of the inner liner 90. Additionally, the air duct main
body 20 is provided with a front surface and a back sur-
face in opposite arrangement, and two vertical end sur-
faces in opposite arrangement. Each of the vertical end
surfaces is provided with at least one air supply outlet,
whose main effect is to guide air to a region requiring
refrigeration. The first optional air duct cover plate 40
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includes a front cover portion 41 and two connection por-
tions 42 respectively disposed at two transverse sides of
the front cover portion 41. The front cover portion 41 is
disposed at a front side of the air duct main body 20, and
each of the connection portions 42 is installed on the
inner liner 90. Preferably, the refrigerator uses partial
components of the modular universal air supply device
in any one of the above embodiments so as to form the
refrigerator with the narrow air duct. A width of the narrow
air duct can be 400 mm. That is, the modular universal
air supply device according to the present embodiment
includes partial or all corresponding components of the
modular universal air supply device according to any one
of the above embodiments.

[0028] In some further embodiments of the present in-
vention, if a refrigerator with a wide air duct needs to be
manufactured, on the basis of the refrigerator with the
narrow air duct of the embodiment, two optional widening
air duct modules are added, and two widening cover por-
tions 51 are added; or two optional widening air duct mod-
ules are added, and the first optional air duct cover plate
40 is changed into the second optional air duct cover
plate 50.

[0029] Figure 7 is a schematic structure diagram of a
refrigerator according to an embodiment of the present
invention. As shown in Figure 7, and referring to Figure
8 to Figure 10, arrows in the figures show flowing direc-
tions of airflows. The embodiment of the present inven-
tion further provides arefrigerator, including aninner liner
90 and a modular universal air supply device. Addition-
ally, the modular universal air supply device includes an
air duct main body 20, two optional widening modules 30
and a second optional air duct cover plate 50.

[0030] The air duct main body 20 is disposed at a back
portion of the inner liner 90. Additionally, the air duct main
body 20 is provided with a front surface and a back sur-
face in opposite arrangement, and two vertical end sur-
faces in opposite arrangement. Each of the vertical end
surfaces is provided with at least one air supply outlet.
The two optional widening modules 30 are disposed at
two transverse sides of the air duct main body 20. At least
one connection air duct is provided on each of the op-
tional widening air duct modules; each of the connection
air ducts communicates with one air supply outlet on the
corresponding vertical end surface whose main effect is
to guide airto aregion requiring refrigeration. The second
optional air duct cover plate 50 includes a front cover
portion 41, two connection portions 42 respectively dis-
posed at two transverse sides of the front cover portion
41, and two widening cover portions 51. The front cover
portion 41 is disposed at a front side of the air duct main
body 20, and each of the connection portions 42 is in-
stalled on the inner liner 90. Each widening cover portion
51 is connected to one transverse side of the front cover
portion 41, and is disposed at a front side of one optional
widening module 30. Additionally, each of the widening
cover portions 51 is integrally formed with the front cover
portion 41, or each of the widening cover portions 51 is
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installed on the front cover portion 41 or one connection
portion 42 through a connection structure. Preferably,
the refrigerator uses partial components of the modular
universal air supply device in any one of the above em-
bodiments so as to form the refrigerator with the wide air
duct. A width of the wide air duct can be 500 mm. That
is, the modular universal air supply device according to
the present embodiment includes partial or all corre-
sponding components of the modular universal air supply
device according to any one of the above embodiments.
[0031] In some further embodiments of the present in-
vention, if a refrigerator with a narrow air duct needs to
be manufactured, on the basis of the refrigerator with the
wide air duct of the embodiment, two optional widening
air duct modules are removed, and two widening cover
portions 51 are removed; or the two optional widening
air duct modules are removed, and the second optional
air duct cover plate 50 is changed into the first optional
air duct cover plate 40.

[0032] The embodiment of the present invention fur-
ther provides a method for manufacturing a refrigerator.
Specifically, when manufacturing a refrigerator including
an inner liner 90, an air duct main body 20 and a first
optional air duct cover plate 40, the manufacturing meth-
od of the refrigerator includes: the inner liner 90 for the
refrigerator is manufactured by a first mold; the air duct
main body 20 is manufactured by a second mold; the first
optional air duct cover plate 40 including a front cover
portion 41 and connection portions 42 is manufactured;
and the inner liner 90, the air duct main body 20 and the
first optional air duct cover plate 40 are assembled.
[0033] When manufacturing a refrigerator including an
inner liner 90, an air duct main body 20, two optional
widening modules 30 and a second optional air duct cov-
er plate 50, the manufacturing method of the refrigerator
includes: the inner liner 90 is manufactured by the first
mold; the air duct main body 20 is manufactured by the
second mold; the optional widening modules 30 are man-
ufactured by a third mold; the first optional air duct cover
plate 40 including a front cover portion 41 and connection
portions 42 is manufactured; widening cover portions 51
are manufactured; and the widening cover portions 51
are installed onto the first optional air duct cover plate 40
to manufacture the second optional air duct cover plate
50; or the second optional air duct cover plate 50 includ-
ing a front cover portion 41, connection portions 42 and
widening cover portions 51 is manufactured; and the in-
ner liner 90, the air duct main body 20, the two optional
widening modules 30 and the second optional air duct
cover plate 50 are assembled.

[0034] Hereto, those skilled in the art should realize
that although multiple exemplary embodiments of the
present invention have been shown and described in de-
tail herein, without departing from the spirit and scope of
the present invention, many other variations or modifica-
tions that conform to the principles of the present inven-
tion can still be directly determined or deduced from the
contents disclosed in the present invention. Therefore,
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the scope of the present invention should be understood
and deemed to cover all such other variations or modifi-
cations.

Claims

1. A modular universal air supply device for a refriger-
ator, comprising:

an air duct main body, provided with a front sur-
face and a back surface in opposite arrange-
ment, and two vertical end surfaces in opposite
arrangement, each of the vertical end surfaces
being provided with atleast one air supply outlet;
two optional widening modules, disposed at two
transverse sides of the air duct main body,
wherein each of the optional widening air duct
modules is provided with atleast one connection
air duct, and each of the connection air ducts
communicates with one of the air supply outlets
on the corresponding vertical end surface; and
a first optional air duct cover plate and/or a sec-
ond optional air duct cover plate, the first option-
al air duct cover plate and the second optional
air duct cover plate both comprising a front cover
portion and two connection portions respectively
disposed at two transverse sides of the front cov-
er portion, wherein the front cover portion is dis-
posed at a front side of the air duct main body,
and each of the connection portions is config-
ured to be installed on a cabinet of the refriger-
ator; and

the second optional air duct cover plate further
comprises two widening cover portions, wherein
each of the widening cover portionsis connected
to one transverse side of the front cover portion,
and is disposed at a front side of one of the op-
tional widening modules; and each of the wid-
ening cover portions is integrally formed with the
front cover portion, or each of the widening cover
portions is installed on the front cover portion or
one of the connection portions through a con-
nection structure.

2. The modular universal air supply device according
to claim 1, wherein

a thermal insulation material layer is disposed
between the air duct main body and the front
cover portion; and

a thermal insulation material layer is disposed
between the optional widening module and the
corresponding widening cover portion.

3. The modular universal air supply device according
to claim 1, wherein
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each ofthe connection portions comprises aver-
tical side plate connected to the front cover por-
tion, and a plurality of first buckles connected to
a back side edge of the vertical side plate, so as
to fit with a plurality of first clamping grooves
formed in the cabinet; and
atleastonefirstventilation holeis formedin each
of the vertical side plates, and each of the first
ventilation holes is formed in a way of corre-
sponding to one of the air supply outlets.

The modular universal air supply device according
to claim 3, wherein both of the first optional air duct
cover plate and the second optional air duct cover
plate further comprise:

a connection plate connected to an upper side edge
of the front cover portion, and a plurality of second
buckles connected to a back side edge of the con-
nection plate, so as to fit with a plurality of second
clamping grooves formed in the cabinet.

The modular universal air supply device according
to claim 1, wherein the second optional air duct cover
plate further comprises:

two enclosures, wherein each of the enclosures
is disposed at a back surface of one of the wid-
ening cover portions, and defines an accommo-
dation cavity for accommodating the corre-
sponding optional widening module together
with the connection portion or the air duct main
body; and

at least one second ventilation hole is formed in
each of the enclosures, and each of the second
ventilation holes is disposed in a way of corre-
sponding to an outlet of one of the connection
air ducts of the corresponding optional widening
module.

The modular universal air supply device according
to claim 2, wherein the cabinet is an inner liner, and
the thermal insulation material layer is PE foam.

A refrigerator, wherein the refrigerator comprises an
inner liner and a modular universal air supply device,
and the modular universal air supply device compris-
es:

an airductmain body, disposed at a back portion
of the inner liner and provided with a front sur-
face and a back surface in opposite arrange-
ment, and two vertical end surfaces in opposite
arrangement, wherein each of the vertical end
surfaces is provided with at least one air supply
outlet; and

a first optional air duct cover plate, comprising
afrontcoverportion and two connection portions
respectively disposed at two transverse sides of
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the front cover portion, wherein the front cover
portion is disposed at a front side of the air duct
main body, and each of the connection portions
is installed on the inner liner.

A refrigerator, wherein the refrigerator comprises an
inner liner and a modular universal air supply device,
and the modular universal air supply device compris-
es:

an airductmain body, disposed at a back portion
of the inner liner and provided with a front sur-
face and a back surface in opposite arrange-
ment, and two vertical end surfaces in opposite
arrangement, wherein each of the vertical end
surfaces is provided with at least one air supply
outlet;

two optional widening modules, disposed at two
transverse sides of the air duct main body,
wherein at least one connection air duct is dis-
posed on each of the optional widening air duct
modules, and each of the connection air ducts
communicates with one of the air supply outlets
on the corresponding vertical end surface; and
a second optional air duct cover plate, compris-
ing a front cover portion, two connection portions
respectively disposed at two transverse sides of
the front cover portion, and two widening cover
portions, wherein the front cover portion is dis-
posed at a front side of the air duct main body,
and each of the connection portions is installed
on the inner liner; each of the widening cover
portions is connected to one transverse side of
the front cover portion, and is disposed at a front
side of one of the optional widening modules;
and each of the widening cover portions is inte-
grally formed with the frontcover portion, oreach
of the widening cover portions is installed on the
front cover portion or one of the connection por-
tions through a connection structure.

The refrigerator according to claim 7 or 8, wherein
the modular universal air supply device is the mod-
ular universal air supply device according to any one
of claims 1 to 6.

A method for manufacturing a refrigerator, wherein
when manufacturing a refrigerator comprising an in-
ner liner, an air duct main body and a first optional
air duct cover plate, the manufacturing method com-
prises:

manufacturing an inner liner for the refrigerator
by a first mold;

manufacturing an air duct main body by a sec-
ond mold;

manufacturing afirst optional air duct cover plate
comprising a front cover portion and connection
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portions; and

assembling the inner liner, the air duct main
body and the first optional air duct cover plate;
and

when manufacturing a refrigerator comprising
aninner liner, an air duct main body, two optional
widening modules and a second optional air duct
cover plate, the manufacturing method compris-
es:

manufacturing the inner liner by the first
mold;

manufacturing the air duct main body by the
second mold;

manufacturing optional widening modules
by a third mold;

manufacturing the first optional air duct cov-
er plate comprising a front cover portionand
connection portions, manufacturing widen-
ing cover portions, and installing the widen-
ing cover portions onto the first optional air
duct cover plate to manufacture a second
optional air duct cover plate; or manufactur-
ing a second optional air duct cover plate
comprising a front cover portion, connection
portions and widening cover portions; and

assembling the inner liner, the air duct main
body, two of the optional widening modules
and the second optional air duct cover plate.
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