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(54) REFRIGERATOR DOOR HAVING SEE-THROUGH WINDOW

(57) A refrigerator door having a see-through win-
dow, comprising a door and a see-through window. A
through mounting opening is formed in the middle of the
door; the door is provided with a cavity used for being
filled with a foaming filler; the door is provided with a door v
liner located in the mounting opening; the door liner is S |
arranged on the inner side of the see-through window; a
sealant layer is arranged between the door liner and the |
see-through window; and the see-through window is
fixed together with the door liner by means of the sealant |
layer. By means of the door liner arranged at the mount-
ing opening, the see-through window can be fixed and & i
limited, and by filling the cavity of the door with the %‘{:“M
foaming filler, the sealing performance and thermal in- i :
sulation performance of the door are improved, thereby |
improving the thermal insulation capability of the refrig-
erator. |
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Description
TECHNICAL FIELD

[0001] The present invention relates to the field of
refrigerator doors, and specifically relates to a refrigera-
tor door having a see-through window.

BACKGROUND

[0002] A refrigerator is a refrigeration apparatus that
maintains a constant low temperature. It reduces the
temperature inside the refrigerator by discharging cold
air generated by a compressor, a condenser, an expan-
sion valve and an evaporator in refrigeration cycles, so
that food stored in the refrigerator is in a frozen or refri-
gerated state. The refrigerator is divided into a freezer
compartment and a refrigerator compartment according
to a freezing function and a refrigerating function. In the
structure of both the freezer compartment and the refrig-
erator compartment, a refrigerator door is included. The
refrigerator door serves as an insulating wall to ensures
that the freezer compartment and the refrigerator com-
partment are isolated from the external environment.
[0003] Generally, the refrigerator doors for opening or
closing the freezer compartments and the refrigerator
compartments are opaque. To take the food in the freezer
compartment or the refrigerator compartment, a user
needs to first open the door of the freezer compartment
or the refrigerator compartment, and then looks around
the freezer compartment and the refrigerator compart-
ment in the open state to find the specific desired food,
which takes a certain time.

[0004] Especially for refrigerators with wine cabinets,
in order to ensure the quality of the wine in the wine
cabinets, the temperature inside the refrigerators needs
to be strictly controlled to keep constant. However, when
itis necessary to access the wine cabinet, such as open-
ing the door for search, the temperature inside the wine
cabinet will change, and such change may even lead to
imbalance in serious cases.

[0005] In order to solve the above-mentioned pro-
blems, existing refrigerators are provided with see-
through windows on the doors. Users can observe arti-
cles inside the refrigerators through the see-through
windows. However, due to the split design of the see-
through window and the door, thatis, a mounting opening
is provided on the door, and then the see-through window
is embedded in the door, it is urgent to solve the problem
of undesirable fixing reliability of the see-through window
and unsatisfactory sealing performance at the connec-
tion point. The existing refrigerator door having the see-
through window has poor sealing performance between
the door and the see-through window, resulting in ob-
vious heat exchange between the inside of the refrigera-
tor and the outside world, that is, resulting in poor insula-
tion effect and increased energy consumption.
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SUMMARY

[0006] The technical problem to be solved by the pre-
sent invention is to provide a refrigerator door having a
see-through window that is structurally simple, easy to
assemble, convenient for users to observe the inside of
the refrigerator, and has good performance.

[0007] In order to solve the above technical problem,
the present invention is achieved by the following tech-
nical solution: a refrigerator door having a see-through
window, includes a door and a see-through window,
where a through mounting opening is formed in the
middle of the door, the see-through window is arranged
at the mounting opening, the door is provided with a
cavity used for being filled with a foaming filler, the door
is provided with a door liner located in the mounting
opening, the door liner is arranged on the inner side of
the see-through window, a sealant layer is arranged
between the door liner and the see-through window,
and the see-through window is fixed together with the
door liner by means of the sealant layer.

[0008] Further, the door is provided with a door panel,
the door panel is provided with a hollow portion corre-
sponding to the mounting opening, a mounting groove is
formed between the door panel and the door liner, the
see-through window is arranged in the mounting groove,
the mounting groove is communicated with the cavity,
and a periphery of the see-through window is exposed in
the cavity of the door, which have the advantages that the
mounting groove is arranged so that the door liner can
firmly clamp the see-through window, and side edges of
the see-through window are exposed in the cavity; after
the foaming filler is filled in the cavity of the door, the see-
through window can be further fixed by means of the
foaming filler to improve the stability of the see-through
window; and a gap between the see-through window and
the door can be filled to further insulate the transmission
of heat and improve the thermal insulation effect.
[0009] Further, the door panel on afrontend face of the
door is provided with an inward folded edge, a decorative
ring is provided between the folded edge and the see-
through window, the decorative ring is provided with a
clamping groove corresponding to the folded edge, and
the decorative ring is further provided with a limiting frame
sheathed on side edges of the see-through window,
which have the advantages that pressing ability of the
door panel against the see-through window can be im-
proved by means of the decorative ring, and the decora-
tive ring can prevent the metal door liner from causing
scratches on the see-through window; and the limiting
frame can also stabilize the see-through window to pre-
vent the multi-layer see-through window from running off
when the door vibrates or shakes.

[0010] Further, the door liner on a rear end face of the
door is provided with a limiting portion and a fitting por-
tion, the limiting portion is clamped on the side edges of
the see-through window, and the fitting portion is fitted to
the see-through window.
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[0011] Further, the limiting portion and the fitting por-
tion are integrally formed with the door liner, and the
limiting portion is fixed together with the door with a
smooth transition.

[0012] Further, the see-through window comprises a
plurality of see-through layers provided at intervals, a
holder is provided between two adjacent see-through
layers, and the holder is arranged at an edge portion of
the see-through layer.

[0013] Further, alaminated adhesive layer is provided
on the side edges of the see-through window, and the
plurality of see-through layers are adhesively fixed to-
gether with the corresponding holders by means of the
laminated adhesive layer, which have the advantage that
the see-through window can be sealed and adhesively
fixed by means of the laminated adhesive layers to en-
sure cleanliness of the inner side of the see-through
layers and prevent dust from falling into the see-through
window to affect light transmittance.

[0014] Further, three see-through layers are provided,
and the see-through layers are Low-Emissivity Glass
(LOWE Glass), which have the advantages that the three
see-through layers can realize double-interlayer thermal
insulation while enabling users to observe, improving the
thermal insulation performance of the door; and the use
of the low-emissivity glass enables to effectively reduce
heat radiation diffusion and has good light transmittance.
[0015] Further, afilling portis provided at the bottom of
the door, and the filling port is provided with a sealing
elastic piece.

[0016] Compared with the prior art, the present inven-
tion has the following beneficial effects: by means of the
door liner arranged at the mounting opening, the see-
through window can be fixed and limited, and by filling the
cavity of the door with the foaming filler, the sealing
performance and thermal insulation performance of the
door are improved, thereby improving the thermal insula-
tion capability of the refrigerator. Users can observe
articles in the refrigerator through the see-through win-
dow, and the sealantlayer can furtherimprove the sealing
reliability between the see-through window and the door,
and improve firmness of the see-through window.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Inordertoillustrate the technical solutions of the
embodiments of the present invention more clearly, the
accompanying drawings that need to be used in the
embodiments will be briefly introduced below. Appar-
ently, the accompanying drawings in the following de-
scription are merely some rather than all embodiments of
the present invention, and a person of ordinary skill in the
art may still derive other drawings from these accompa-
nying drawings without creative efforts.

FIG. 1is a schematic diagram of mounting and use of
a refrigerator door of the present invention;
FIG. 2 is a first structural schematic diagram of the
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door of the present invention;

FIG. 3 is a second structural schematic diagram of
the door of the present invention;

FIG. 4 is a front view of the door of the present
invention;

FIG. 5is a cross-sectional view of FIG. 4 taken along
A-A;

FIG. 6 is a cross-sectional view of FIG. 4 taken along
B-B; and

FIG. 7 is a structural schematic diagram of a see-
through window of the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0018] The present invention will be further described
in detail with reference to the accompanying drawings.

[0019] The following description is presented to dis-
close the present invention to enable those skilled in the
art to practice the present invention. The preferred em-
bodiments in the following description are by way of
example only, and other obvious variations will occur to
those skilled in the art. The basic principles of the present
invention as defined in the following description may be
applied to other embodiments, modifications, improve-
ments, equivalents, and other technical solutions without
departing from the spirit and scope of the present inven-
tion.

[0020] It should be understood by those skilled in the
art that in the disclosure of the present invention, the
orientation or positional relationship indicated by the
terms "longitudinal”, "transverse", "upper"”, "lower", "left",
"right", "front", "back", "vertical", "horizontal", "top", "bot-
tom", "inside", "outside", etc. is based on the orientation
or positional relationship shown in the accompanying
drawings, which is merely for the convenience of describ-
ing the present invention and simplifying the description,
and does notindicate or imply that the referred apparatus
or element must have a particular orientation and be
constructed and operated in the particular orientation.
Therefore, the above terms cannot be construed as limit-
ing the present invention.

[0021] A refrigerator door 1 having a see-through win-
dow 8, includes a door 1 and a see-through window 8. A
through mounting opening 2 is formed in the middle of the
door 1, the door 1 is further provided with a cavity 3 used
for being filled with a foaming filler, the see-through
window 8 is arranged at the mounting opening 2, a door
liner 4 is provided on the inner side of the see-through
window 8, and the door liner 4 and the door 1 can be fixed
together by means of integral molding or other means
such as welding. The door is provided with a door panel,
the door panel is provided with a hollow portion corre-
sponding to the mounting opening, a mounting groove 5
is formed between the door panel and the door liner 4, the
see-through window 8 is arranged in the mounting
groove 5, the mounting groove 5 is communicated with
the cavity 3, a periphery of the see-through window 8 is
exposed in the cavity 3 of the door 1, and a sealantlayer 6
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is arranged between the door liner 4 and the see-through
window 8. The sealant layer 6 is VHB tape, and the see-
through window 8 is fixed together with the door liner 4 by
means of the sealant layer 6. The mounting groove 5 is
arranged so that the door liner 4 and the door panel
cooperate to firmly clamp the see-through window 8,
and side edges of the see-through window 8 are exposed
in the cavity 3; after the foamingfiller is filled in the cavity 3
of the door 1, the see-through window 8 can be further
fixed by means of the foaming filler to improve the stability
ofthe see-through window 8; and a gap between the see-
through window 8 and the door 1 can be filled to further
insulate the transmission of heat and improve the thermal
insulation effect.

[0022] Inorderto furtherimprove mounting reliability of
the see-through window 8 and sealing performance of
the fit between the see-through window and the door 1,
the doorliner4 onafrontend face ofthe door 1 is provided
with an inward folded edge 1.1, a decorative ring 7 is
provided between the folded edge 1.1 and the see-
through window 8, the decorative ring 7 is provided with
a clamping groove corresponding to the folded edge 1.1,
and the decorative ring 7 is further provided with a limiting
frame 7.1 sheathed on side edges of the see-through
window 8; pressing ability of the door liner 4 against the
see-through window 8 can be improved by means of the
decorative ring 7, and the decorative ring 7 can prevent
the metal door liner 4 from causing scratches on the see-
through window; and the limiting frame can also stabilize
the see-through window 8 to prevent the multi-layer see-
through window 8 from running off when the door 1
vibrates or shakes. The door liner 4 on a rear end face
of the door is provided with a limiting portion 4.2 and an
fitting portion 4.3, the limiting portion 4.2 is clamped on
the side edges of the see-through window 8, and the
fitting portion 4.3 is in tight sealing fit with the see-through
window 8; and the limiting portion 4.2 and the fitting
portion 4.3 can be integrally formed with the door liner
4, and the limiting portion 4.2 is fixed together with the
door 1 with a smooth transition.

[0023] The see-through window 8 which facilitates ob-
servation of the inside of a refrigerator or awine cabinetis
arranged at the mounting opening 2. In order to improve
the thermal insulation performance of the see-through
window 8, the see-through window 8 can be formed by a
plurality of see-through layers 9 provided at intervals.
Preferably, three see-through layers 9 are provided, and
a holder 10 is provided between two adjacent see-
through layers 9, the holder 10 is arranged at an edge
portion of the see-through layer 9, a laminated adhesive
layer 11 is provided on the side edges of the see-through
window 8, the laminated adhesive layer 11 is glass ad-
hesive, and the plurality of see-through layers 9 are
adhesively fixed together with the corresponding holder
10 by means of the glass adhesive; the see-through layer
9 is preferably Low-Emissivity Glass (LOWE Glass); the
three see-through layers 9 can realize double-interlayer
thermal insulation while enabling users to observe, im-
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proving the thermal insulation performance of the door 1;
and the use of the low-emissivity glass enables to effec-
tively reduce heat radiation diffusion and has good light
transmittance.

[0024] In order to facilitate the filling of the foaming
filler, a filling port 13 is provided at the bottom of the door
1, and the filling port 13 is provided with a sealing elastic
piece, and the filling port 13 is sealed by the sealing
elastic piece. In the process of filling the foaming filler,
amonomeric foaming mold with a 90 ° inclination is used,
thus ensuring the filling degree of the foaming filler in the
cavity 3 of the door 1, and ensuring the structural strength
and thermal insulation performance of the door 1. The
door 1 is foamed using a closed mold to ensure overall
appearance of the door 1; the foaming filler is filled
through the filling port 13 at the bottom, the filling port
is designed with an elastic piece, and the mold is placed
flatin a normal state (to facilitate placement of a door shell
and removal of the door 1). A rolling disc is used for
remote sensing of ends, a bevel angle of the mold can
be adjusted according to different process requirements,
and the mold is provided with four positioning suction
cups at the see-through window 8 to prevent the mold
from shifting during tilting.

[0025] Itwillbe appreciated by persons skilled in the art
that the embodiments of the present invention described
above and shown in the accompanying drawings are
illustrative only and do not limit the present invention.
The objects of the present invention have been fully and
effectively achieved. The functional and structural prin-
ciples of the present invention have been shown and
described in the embodiments, and any variations or
modifications may be made to the embodiments of the
present invention without departing from the principles
described.

Claims

1. A refrigerator door having a see-through window,
comprising a door (1) and a see-through window
(8), a through mounting opening (2) being formed
in the middle of the door (1), and the see-through
window (8) being arranged at the mounting opening
(2), wherein the door (1) is provided with a cavity (3)
used for being filled with a foaming filler, the door (1)
is provided with a door liner (4) located in the mount-
ing opening (2), the door liner (4) is arranged on the
inner side of the see-through window (8), a sealant
layer (6) is arranged between the door liner (4) and
the see-through window (8), and the see-through
window (8) is fixed together with the door liner (4)
by means of the sealant layer (6).

2. Therefrigerator door having the see-through window
according to claim 1, wherein the door (1) is provided
with a door panel, the door panel is provided with a
hollow portion corresponding to the mounting open-
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ing (2), a mounting groove (5) is formed between the
door panel and the door liner (4), the see-through
window (8) is arranged in the mounting groove (5),

the mounting groove (5) is communicated with the
cavity (3), and aperiphery of the see-throughwindow 5
(8) is exposed in the cavity (3) of the door (1).

The refrigerator door having the see-through window
according to claim 1, wherein the door panel on a
front end face of the door (1) is provided with an 70
inward folded edge (1.1), a decorative ring (7) is
provided between the folded edge (1.1) and the
see-through window (8), the decorative ring (7) is
provided with a clamping groove corresponding to

the folded edge (1.1), and the decorative ring (7)is 15
further provided with a limiting frame (7.1) sheathed

on side edges of the see-through window (8).

The refrigerator door having the see-through window
according to claim 1, wherein the door liner (4)ona 20
rear end face of the door (1) is provided with a limiting
portion (4.2) and a fitting portion (4.3), the limiting
portion (4.2) is clamped on the side edges of the see-
through window (8), and the fitting portion (4.3) is
fitted to the see-through window (8). 25

The refrigerator door having the see-through window
according to claim 4, wherein the limiting portion
(4.2) and the fitting portion (4.3) are integrally formed

with the door liner (4), and the limiting portion (4.2)is 30
fixed together with the door (1) with a smooth transi-
tion.

The refrigerator door having the see-through window
according to claim 1, wherein the see-through win- 35
dow (8) comprises a plurality of see-through layers
(9) provided at intervals, a holder (10) is provided
between two adjacent see-through layers (9), and
the holder (10) is arranged at an edge portion of the
see-through layer (9). 40

The refrigerator door having the see-through window
according to claim 6, wherein a laminated adhesive
layer (11) is provided on the side edges of the see-
through window (8), and the plurality of see-through 45
layers (9) are adhesively fixed together with the
corresponding holders (10) by means of the lami-
nated adhesive layer (11).

The refrigerator door having the see-through window 50
according to claim 6, wherein three see-through
layers (9) are provided, and the see-through layers

(9) are low-emissivity glass.

The refrigerator door having the see-throughwindow 5
according to claim 1, wherein a filling port (13) is
provided at the bottom of the door (1), and the filling

port (13) is provided with a sealing elastic piece.
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