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(57) The present application provides a refrigerator
comprising: a cabinet; a door; a refrigeration system,
which comprises a compressor, a condenser, and a door
evaporator connected in sequence; the condenser is
connected to the door evaporator via an intake pipe, and
the door evaporator is connected to the compressor via
a return pipe; the cabinet is provided with a pipe port,
and the return pipe passes through the pipe port into a
thermal insulation layer of the cabinet after passing out
of the hinge axis on the door side; the return pipe com-
prises a flexible return pipe at least extending from a
hinge axis on the door side to the cabinet side, and at
least a wall of the flexible return pipe between the hinge
axis on the door side and the pipe port is embedded with
a heating wire.
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Description
TECHNICAL FIELD

[0001] This application relates to the field of home ap-
pliances, particularly to a refrigerator.

BACKGROUND

[0002] To meet users’ ice needs, some refrigerators
have an ice-making compartment provided on a refrig-
eration door, the ice-making compartment is equipped
with an ice-making device and an independent ice-mak-
ing evaporator that supplies cold air to the ice-making
compartment. The compressor and condenser are often
located in the compressor compartment on a cabinet
side. Theice-making evaporatoris connected to the com-
pressor via a return pipe, the return pipe passes out of
the hinge axis of the refrigeration door and enters the
thermal insulation layer of the cabinet. However, due to
the low temperature of the refrigerant in the return pipe
and the exposure of the return pipe between the refrig-
eration door and the cabinet, condensation occurs.
[0003] In the prior art, a foam insulation tube is gener-
ally sleeved over the return pipe to prevent condensation,
but the foam insulation tube is large in volume, inconven-
ient to pass through the hinge axis, occupies a large
space, affects the aesthetics, and is easily damaged.

SUMMARY

[0004] To solve the above problems, the present ap-
plication proposes a refrigerator that can prevent con-
densation on the return pipe between the cabinet and
the door.

[0005] To solve the above problems, the present ap-
plication proposes a refrigerator comprising:

a cabinet;

a door, wherein the door is pivotally connected to
the cabinet via a hinge;

a refrigeration system, which comprises a compres-
sor, a condenser, and a door evaporator connected
in sequence, wherein the compressor and the con-
denser are located on a cabinet side, and the door
evaporator is located on a door side; the condenser
is connected to the door evaporator via an intake
pipe, and the door evaporator is connected to the
compressor via a return pipe;

characterized in that, the cabinet is provided with a
pipe port, and the return pipe passes through the
pipe portinto a thermal insulation layer of the cabinet
after passing out of the hinge axis on the door side;
the return pipe comprises a flexible return pipe at
least extending from the hinge axis on the door side
to the cabinet side, and at least a wall of the flexible
return pipe between the hinge axis on the door side
and the pipe port is embedded with a heating wire.
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[0006] As a further improvement of an embodiment of
the present application, characterized in that the heating
wire comprises multiple resistance wires arranged at in-
tervals along the circumference of the return pipe.
[0007] As a further improvement of an embodiment of
the present application, characterized in that the wall of
the flexible return pipe is embedded with a heating wire
that is equal in length to the flexible return pipe.

[0008] As a further improvement of an embodiment of
the present application, characterized in that the refrig-
eration system further comprises a door capillary tube,
which is located on the door side and positioned between
the condenser and the door evaporator.

[0009] As a further improvement of an embodiment of
the present application, characterized in that the cabinet
comprises an outer shell and an inner liner, the thermal
insulation layer is located between the outer shell and
the inner liner, and the inner liner forms a storage com-
partment.

[0010] As a further improvement of an embodiment of
the present application, characterized in that the cabinet
side is provided with a compressor compartment for in-
stalling the compressor, and the return pipe comprises
aflexible return pipe and a return copper pipe, the flexible
return pipe passes out of the hinge axis on the door side,
passes through the thermal insulation layer of the cabinet
from the pipe port, and enters the compressor compart-
ment to connect with the return copper pipe.

[0011] As a further improvement of an embodiment of
the present application, characterized in that the intake
pipe comprises aflexible intake pipe and anintake copper
pipe, the flexible intake pipe passes out of the hinge axis
on the door side, passes through the thermal insulation
layer of the cabinet from the pipe port, and enters the
compressor compartment to connect with the intake cop-
per pipe.

[0012] As a further improvement of an embodiment of
the present application, characterized in that the cabinet
side is provided with a compressor compartment for in-
stalling the compressor, and the return pipe comprises
a flexible return pipe and a return copper pipe, the return
copper pipe passes through the thermal insulation layer
of the cabinet from the compressor compartment and
passes out from the pipe port, the flexible return pipe
extends from the hinge axis to the cabinet side and con-
nects with the return copper pipe.

[0013] As a further improvement of an embodiment of
the present application, characterized in that the intake
pipe comprises an flexible intake pipe and an intake cop-
per pipe, the intake copper pipe passes through the ther-
mal insulation layer of the cabinet from the compressor
compartment and passes out from the pipe port, the in-
take copper pipe extends from the hinge axis on the door
side to the cabinet side and connects with the intake cop-
per pipe, the cabinet is provided with a pipe accommo-
dation groove and a thermal insulation cover that closes
the pipe accommodation groove, the pipe port is located
in the pipe accommodation groove, and an interface be-



3 EP 4 435 356 A1 4

tween the flexible intake pipe and the intake copper pipe
and an interface between the flexible return pipe and the
return copper pipe are located in the pipe accommoda-
tion groove.

[0014] As a further improvement of an embodiment of
the present application, characterized in that a storage
compartment formed inside the cabinet comprises a re-
frigeration compartment and a freezing compartment, a
refrigeration door for opening and closing the refrigera-
tion compartment is provided with an ice-making com-
partment, and the door evaporator is located inside the
ice-making compartment.

[0015] The refrigerator provided by the present appli-
cation embeds a heating wire directly in a wall of the
flexible return pipe between the door and the cabinet,
which can solve the condensation problem of the ex-
posed flexible return pipe between the door and the cab-
inet. The heating wire is directly embedded in the wall of
the flexible return pipe, with a compact overall structure,
occupying less space, and convenient for installation and
manufacturing. The heating wire is not directly exposed
on the outside, and the wall of the flexible return pipe can
protect the heating wire, ensuring high safety. Addition-
ally, the good toughness of the heating wire can increase
the toughness of the flexible return pipe without damag-
ing its lifespan.

BRIEF DESCRIPTION OF DRAWINGS
[0016]

Figure 1 is a perspective view of a refrigerator ac-
cording to an embodiment of the present application;
Figure 2is an exploded view of the refrigerator shown
in Figure 1;

Figure 3 is a schematic diagram of the refrigeration
system of the refrigerator shown in Figure 1;
Figure 4 is an exploded view of a refrigerator accord-
ing to another embodiment of the present applica-
tion;

Figure 5is a cross-sectional view ofthe flexible return
pipe according to yet another embodiment of the
present application;

Figure 6 is a partial schematic view according to yet
another embodiment of the present application;
Figure 7 is a cross-sectional schematic view of the
flexible intake pipe and flexible return pipe shown in
Figure 6.

DETAILED DESCRIPTION OF EMBODIMENTS

[0017] Inordertoenablethose skilledinthe artto better
understand the technical solutions in the present appli-
cation, the technical solutions in the embodiments of the
present application will be clearly and completely de-
scribed below with reference to the drawings in the em-
bodiments of the present application. Obviously, the de-
scribed embodiments are only a part of the embodiments
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of the present application, not all embodiments. Based
on the embodiments in the present application, all other
embodiments obtained by those skilled in the art without
creative efforts should fall within the protection scope of
the present application.

[0018] Referring to Figures 1 and 2, a refrigerator 100
according to an embodiment of the present application
is provided, refrigerator 100 comprises a cabinet 110 and
a door 120 for opening and closing the cabinet 110. The
door 120 can be pivotally connected to the cabinet 110
via a hinge 130, the hinge 130 has a hinge plate fixedly
connected to the cabinet 110 and a hinge axis 132 piv-
otally connected to the door 120. The door 110 is provid-
ed with a door axis, and the hinge axis 132 is connected
to the door axis, so that the door can rotate relative to
the cabinet. Both the cabinet 110 and the door 120 can
be provided with thermal insulation layers to prevent the
loss of cold air inside the refrigerator 100. Specifically,
the cabinet 110 can comprise an outer shell and an inner
liner, with a thermal insulation layer provided between
the outer shell and the inner liner. The door 120 can com-
prise a door shell and a door liner, with a thermal insu-
lation layer provided between the door shell and the door
liner. The thermal insulation layer can be made of foam
material. The inner liner of the cabinet 110 forms a stor-
age compartment, the storage compartment can com-
prise a refrigeration compartment and a freezing com-
partment.

[0019] The door 120 of the refrigeration compartment
can be provided with an ice-making compartment and an
ice-making door for opening and closing the ice-making
compartment. The ice-making door is filled with thermal
insulation material to isolate the ice-making compartment
from the refrigeration compartment. The ice-making
compartment can be equipped with an ice-making device
and an ice storage device.

[0020] The refrigerator 100 also comprises a refriger-
ation system 200. Referring to Figures 2 and 3, the re-
frigeration system 200 can comprise a compressor 230,
a condenser 240, a door capillary tube 250, and a door
evaporator 260 connected in sequence. The compressor
230 and the condenser 240 can be installed on a cabinet
side, such as in a compressor compartment provided on
the cabinet side, which can be located at the bottom of
the cabinet 110. The compressor 230 and the condenser
240 can be installed inside the compressor compartment.
[0021] In this embodiment, the door evaporator 260
can be installed inside the door 120. Specifically, the door
evaporator 260 can be installed inside the ice-making
compartment to supply cold air to the ice-making com-
partment. The cabinet side is also provided with a cabinet
evaporator 280 and a cabinet capillary tube 270. The
cabinet evaporator 280 can supply cold air to the refrig-
eration compartment and the freezing compartment. The
cabinet evaporator 280 and the door evaporator 260 can
share the compressor 230 and the condenser 240. Spe-
cifically, the compressor 230 is connected to the con-
denser 240 via a refrigerant pipe. The condenser 240 is
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connected to a one-in-two-out solenoid valve 290, which
supplies refrigerant to both the door evaporator 260 and
the cabinet evaporator 280. The refrigerant flowing
through the door evaporator 260 and the cabinet evap-
orator 280 returns to the compressor 230 in the compres-
sor compartment.

[0022] In this embodiment, the condenser 240 is con-
nected to the door evaporator 260 via an intake pipe 210,
and the door evaporator 260 is connected to the com-
pressor 230 via a return pipe 220. The intake pipe 210
can pass through the thermal insulation layer of the cab-
inet 110 from the compressor compartment and then en-
ter the thermal insulation layer of the door 120 to connect
with the door evaporator 260. One end of the return pipe
220 is connected to the door evaporator 260 and passes
through the thermal insulation layer of the door 120, then
enters the thermal insulation layer of the cabinet 110,
and finally enters the compressor compartment to con-
nect with the compressor 230.

[0023] In one embodiment of the present application,
a pipe port 111 is provided on the cabinet 110. The pipe
port 111 can be provided at the top of the cabinet 110.
The return pipe 220 enters the door shaft on the door
side from the thermal insulation layer of the door 120,
passes out through the hinge axis 132 on the door side,
and then enters the thermal insulation layer of the cabinet
110 from the pipe port 111 on the cabinet 110. The re-
frigerator 100 also comprises a thermally insulated hinge
coverplate 131. The hinge cover plate 131 atleast covers
the exposed return pipe 220 between the hinge axis 132
and the pipe port 111. The hinge cover plate 131 can be
directly installed on the cabinet 110 using screws or other
fasteners. Since the hinge cover plate 131 is thermally
insulated and covers the part of the return pipe 220 ex-
posed outside the cabinet 110 and the door 120, the re-
turn pipe 220 does not directly contact the outside, and
therefore, condensation will not occur on the exterior of
the low-temperature return pipe 220. The hinge cover
plate 131 covers the return pipe 220, making the overall
appearance more aesthetically pleasing and the struc-
ture compact and easy to install and manufacture.
[0024] In this embodiment, the hinge cover plate 131
comprises a hinge shell and thermal insulation foam fixed
to the inside of the hinge shell. The thermal insulation
foam can be snap-fitted and fixed inside the hinge shell.
In the manufacturing process, after the installation of the
refrigeration system 200, the hinge cover plate 131 can
be directly installed, making the installation process sim-
ple.

[0025] A pipeline guide box 140 can also be provided
on the cabinet 110. Specifically, the pipeline guide box
140 can be provided at the top of the cabinet 110 near
the edge of an opening side. The pipeline guide box 140
comprises a pipeline guide groove 141 provided close to
the hinge 130 side. The intake pipe 210 and the return
pipe 220 can pass through the pipeline guide groove 141
and then enter the pipe port 111. The hinge cover plate
131 covers the pipeline guide groove 140 and abuts
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against the sidewall of the pipeline guide groove 141.
The pipeline guide groove 141 can guide and position
the pipelines while also limiting the position of the hinge
cover plate 131.

[0026] Further, a guide groove for accommodating the
return pipe 220 can be provided on the hinge cover plate
131. Specifically, the guide groove can be provided on
the thermal insulation foam. When the hinge cover plate
131 isinstalled on the door 120, the return pipe 220 pass-
es out from the hinge axis 132 on the door side, passes
through the guide groove of the hinge cover plate 131,
and then enters the thermal insulation layer of the cabinet
110 from the pipe port 111 on the cabinet 110. The guide
groove can position the return pipe 220, making the cov-
ering of the return pipe 220 tighter and enhancing the
anti-condensation effect.

[0027] Further, in one embodiment of the present ap-
plication, the door capillary tube 250 can be set inside
the door 120. Specifically, the door capillary tube 250
can be set inside the thermal insulation layer of the door
120. The condenser 240 is connected to the door capil-
lary tube 250 via a first intake pipe, and the door capillary
tube 250 is connected to the door evaporator 260 via a
second intake pipe. The first intake pipe exits the thermal
insulation layer of the cabinet 110 and enters the door
shaft of the door 120 from the hinge axis 132 on the door
side, and then connects to the door capillary tube 250
inside the thermal insulation layer of the door 120. The
door capillary tube 250 can also partially extend into the
door shaft of the door 120. The first intake pipe connects
to the door capillary tube 250 inside the door shaft after
passing through the hinge axis 132 on the door 120 side.
The door capillary tube 250 and the return pipe 220 form
atleasta part of the tube bundle, ensuring heat exchange
effectiveness.

[0028] The portion of the first intake pipe disposed be-
tween the door 120 and the cabinet 110 is exposed out-
side of the door 120 and the cabinet 110, but since the
door capillary tube 250 is located inside the door 120,
the refrigerant flowing through the first intake pipe is at
room temperature, so the first intake pipe does not have
a condensation problem.

[0029] Further, the intake pipe 210 can pass out from
the pipe port 111 on the cabinet 110 and enter the door
shaft of the door 120 from the hinge axis 132 on the door
side, then enter the thermal insulation layer of the door
120. The thermally insulated hinge cover plate 131 can
cover the intake pipe 210 between the hinge axis 132
and the pipe port 111. Thus, even if the door capillary
tube 250 is located on the cabinet side, the intake pipe
210 will not have a condensation problem.

[0030] The return pipe 220 can comprise a flexible re-
turn pipe 221 and a return copper pipe 222 connected to
the flexible return pipe 221. The intake pipe 210 can com-
prise a flexible intake pipe 211 and an intake copper pipe
212. The flexible intake pipe 211 and the flexible return
pipe 221 at least extend from the hinge axis 132 on the
door side to the cabinet side, so they do not hinder the
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opening and closing of the door 120, and the flexible
pipes are flexible, not easily damaged by the rotation of
the door 120. The intake copper pipe 212 and the return
copper pipe 222 ensure good heat exchange.

[0031] Specifically, the intake pipe 210 can comprise
an intake copper pipe on the door side and an intake
copper pipe 212 on the cabinet side. The intake copper
pipe on the door side can be embedded in the thermal
insulation layer of the door 120. Both ends of the flexible
intake pipe 211 can be connected to the intake copper
pipe on the door side and the intake copper pipe 212 on
the cabinet side. The flexible intake pipe 211 can enter
the door shaft of the door 120 from the hinge axis on the
door side and connect to the intake copper pipe inside
the door shaft, the intake copper pipe set on the door
side, or the flexible intake pipe 211 can directly extend
into the thermal insulation layer of the door 120 and con-
nect to the intake copper pipe inside the thermal insula-
tion layer, the intake copper pipe is set on the door side.
The intake copper pipe 212 on the cabinet side can con-
nect to the condenser 240 inside the compressor com-
partment, and the intake copper pipe on the door side
can connect to the door capillary tube 250.

[0032] The return copper pipe 222 also comprises a
return copper pipe 222 on the cabinet side and a return
copper pipe on the door side. The return copper pipe 222
on the cabinet side connects to the refrigerantinlet of the
compressor 230, and the return copper pipe on the door
side connects to the refrigerant outlet of the door evap-
orator 260. Both ends of the flexible return pipe 221 can
be connected to the intake copper pipe 212 on the cabinet
side and the return copper pipe on the door side. The
flexible return pipe 221 can enter the door shaft of the
door 120 from the hinge axis on the door side, and inside
the door shaft the flexible return pipe 221 connect to the
return copper pipe on the door side. The flexible return
pipe 221 can also enter the thermal insulation layer of
the door 120 after entering the door shaft and connect
to the return copper pipe on the door side inside the ther-
mal insulation layer.

[0033] Further, in one embodiment of the present ap-
plication, the axis of the pipe port 111 on the cabinet 110
is parallel to the axis of the hinge axis 132. The hinge
cover plate 131 covers both the hinge axis 132 and the
pipe port 111.

[0034] In this embodiment, both the return pipe 220
and the intake pipe 210 can pass out from the hinge axis
132 of the door 120 and then enter the interior of the
cabinet 110 from the pipe port 111. The axis of the pipe
port 111 is parallel to the hinge axis 132, which can re-
duce damage to the return pipe 220 and the intake pipe
210 during the rotation of the door 120.

[0035] The flexible intake pipe 211 and the flexible re-
turn pipe 221 both pass out from the hinge axis 132 on
the door side and passes through the thermal insulation
layer of the cabinet 110 from the pipe port 111, and then
enters into the compressor compartment to connect with
the intake copper pipe 212 and the return copper pipe
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222 inside the compressor compartment, respectively.
The refrigerator 100 can also be equipped with a water
supply device, which can supply water to the ice-making
device inside the ice-making compartment. The water
pipe of the water supply device can also pass out from
the thermal insulation layer of the door 120 through the
hinge axis 132 on t the door side and enter the thermal
insulation layer of the cabinet 110 through the pipe port
111. The water pipe, flexible return pipe 221, and flexible
intake pipe 211 can form a bundle, which is convenient
forinstallation and manufacturing. The interface between
the flexible return pipe 221 and the return copper pipe
222 on the cabinet side, and the interface between the
flexible intake pipe 211 and the intake copper pipe 212
are both located inside the compressor compartment,
eliminating the need for additional connection space on
the cabinet 110. The hinge cover plate 131 directly covers
the area between the hinge axis 132 on the door side
and the pipe port 111, achieving anti-condensation for
the return pipe 220 with a compact overall structure.
[0036] Referring to Figure 4, in another embodiment
of the present application, the cabinet 110 is provided
with a pipeline accommodation groove 112 and a thermal
insulation cover 113 that closes the pipeline accommo-
dation groove 112. The pipe port 111 can be set inside
the pipeline accommodation groove 112. Both the intake
copper pipe 212 and the return copper pipe 222 pass
through the thermal insulation layer of the cabinet 110
from the compressor compartment and exit from the pipe
port 111 on the cabinet 110, and then connect to the
flexible intake pipe 211 and the flexible return pipe 221,
respectively. The interface between the flexible intake
pipe 211 and the intake copper pipe 212, and the inter-
face between the flexible return pipe 221 and the return
copper pipe 222 are both located inside the pipeline ac-
commodation groove 112.

[0037] In this embodiment, the top of the cabinet 110
is recessed to form the pipeline accommodation groove
112, and the pipe port 111 is set on the sidewall of the
pipeline accommodation groove 112. The thermal insu-
lation cover 113 and the hinge cover plate 131 can be
set separately. The flexible return pipe 221 passes into
the hinge cover plate 131 from the hinge axis 132 of the
door 120, then exits from the hinge cover plate 131 and
enters the thermal insulation cover 113. The thermal in-
sulation cover 113 and the hinge cover plate 131 together
cover the return pipe 220 between the hinge axis 132 on
the door side and the pipe port 111. The thermal insula-
tion cover1 13 can be a part of the hinge cover plate 131,
or the thermal insulation cover 113 can be integrally
formed with the hinge cover plate 131, making installation
and manufacturing more convenient.

[0038] Thus, since the price of flexible pipes is higher
than that of copper pipes, this configuration can reduce
the length of the flexible pipes, lowering production and
manufacturing costs, and making installation and man-
ufacturing more convenient.

[0039] Referring to Figure 5, in another embodiment
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of the present application, a heating wire 223 is embed-
ded in the wall of the flexible return pipe 221 at least
between the hinge axis 132 on the door side and the pipe
port 111 of the cabinet 110. The flexible return pipe 221
extends from the hinge axis 132 on the door side to the
cabinet side to avoid hindering the opening and closing
of the door 120 and to extend the lifespan of the return
pipe 220.

[0040] The heating wire 223 can exit from the end sur-
face of one end of the flexible return pipe 221 and connect
to a wire harness, the wire harness can enter the interior
of the cabinet 110 or the door 120 of the refrigerator 100
and connect to the control board of the refrigerator 100.
The control board can control the on/off state of the heat-
ing wire 223, such as turning on the heating wire 223
only when the compressor 230 is operating to supply
refrigerant to the door evaporator 260.

[0041] The portion of the flexible return pipe 221 be-
tween the hinge axis 132 on the door side and the pipe
port 111 of the cabinet 110 is exposed to the external
environment. Since the refrigerant flowing through the
flexible return pipe 221 is at a low temperature, the ex-
terior of the flexible return pipe 221 is prone to conden-
sation. By embedding the heating wire 223 in the wall of
the flexible return pipe 221 in this portion, and integrating
the heating wire 223 with the flexible return pipe 221, the
condensation problem of the flexible return pipe 221 can
be solved. Additionally, the heating wire 223 is embedded
in the wall of the flexible return pipe 221, occupying a
small overall space and being convenient for installation.
The closure of the flexible return pipe 221 can protect
the heating wire 223, and the high toughness of the heat-
ing wire 223 can also enhance the toughness of the flex-
ible return pipe 221, increasing its lifespan.

[0042] Furthermore, in one embodiment of the present
application, a heating wire 223 of the same length as the
flexible return pipe 221 is embedded in the wall of the
flexible return pipe 221, meaning the entire wall of the
flexible return pipe 221 has an embedded heating wire
223, making manufacturing more convenient and im-
proving the anti-condensation effect.

[0043] The heating wire 223 comprises multiple resist-
ance wires set atintervals along the circumference of the
return pipe 220. The resistance wires have good tough-
ness, are not easily broken, and can better enhance the
toughness of the flexible return pipe 221. The multiple
resistance wires are set at intervals along the circumfer-
ence of the return pipe 220, and the distance between
any two adjacent resistance wires can be equal, which
can make the heating of the return pipe 220 more uniform,
improving the anti-condensation effect.

[0044] Referring to Figures 6 and 7, another embodi-
ment of the present application provides a refrigerator
100. In this embodiment, the compressor 230 and the
condenser 240 of the refrigeration system 200 are in-
stalled inside the compressor compartment on the cab-
inet side, and both the door capillary tube 250 and the
door evaporator 260 are installed inside the door 120. In
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this way, during the refrigeration process, the refrigerant
flowing through the intake pipe 210 between the con-
denser 240 and the door capillary tube 250 is at room
temperature, so the intake pipe 210 will not have a con-
densation problem.

[0045] In this embodiment, both the intake pipe 210
and the return pipe 220 pass out from the hinge axis 132
on the door side and enter the thermal insulation layer
of the cabinet 110 through the pipe port 111. The intake
pipe 210 comprises at least a flexible intake pipe 211
extending from the hinge axis 132 on the door side to the
cabinet side. The return pipe 220 comprises at least a
flexible return pipe 221 extending from the hinge axis 132
on the door side to the cabinet side, and at least the
flexible return pipe 221 between the hinge axis 132 on
the door side and the pipe port 111 is placed inside the
flexible intake pipe 211.

[0046] The refrigerant inside the flexible return pipe
221 between the hinge axis 132 on the door side and the
pipe port 111 is at a low temperature. If the flexible return
pipe 221 is directly exposed to the external environment,
it may produce condensation. Placing the flexible return
pipe 221 inside the flexible intake pipe 211 can avoid
direct exposure of the flexible return pipe 221 to the ex-
ternal environment, and the exterior of the flexible return
pipe 221 is simultaneously wrapped by the flexible intake
pipe 211 and the room-temperature refrigerant, so the
flexible return pipe 221 will not have condensation. The
overall structure is compact, does not occupy additional
space, and the nesting of the flexible intake pipe 211 and
the flexible return pipe 221 does not affect the opening
and closing of the door 120 or the lifespan of the pipelines.
[0047] Furthermore, the return pipe 220 comprises a
return copper pipe 222 connected to the flexible return
pipe 221, and the intake pipe 210 comprises an intake
copper pipe 212 connected to the flexible intake pipe
211. The flexible return pipe 221 is entirely placed inside
the flexible intake pipe 211, which facilitates connection
and manufacturing and can enhance the anti-condensa-
tion effect.

[0048] The flexible return pipe 221 and the flexible in-
take pipe 211 can be integrally formed, and support ribs
224 can be set between the flexible return pipe 221 and
the flexible intake pipe 211, so that the return pipe 220
is fixed relative to the intake pipe 210. The pipelines be-
tween the return pipe 220 and the intake pipe 210 are
relatively fixed, and the refrigerant from the compressor
230 can smoothly flow through the channel between the
intake pipe 210 and the return pipe 220 into the door
capillary tube 250, without affecting the refrigeration ef-
fect. At the same time, the support ribs 224 can also
enhance the stability of the overall structure and the
strength of the pipelines, facilitating installation and man-
ufacturing.

[0049] Furthermore, in one embodiment of the present
application, the refrigerator 100 also comprises a diver-
sion connector 300, which connects the flexible intake
pipe 211, intake copper pipe 212, flexible return pipe 221,
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and return copper pipe 222. The diversion connector 300
can comprise a diversion connector 300 on the cabinet
side and a diversion connector 300 on the door side.
During the refrigeration process, the refrigerant from the
compressor 230 enters the flexible intake pipe 211
through the intake copper pipe 212 via the diversion con-
nector 300, then enters the intake copper pipe on the
door side through the diversion connector 300, flows
through the door capillary tube 250 and the door evapo-
rator 260, enters the return copper pipe on the door side,
passes through the diversion connector 300 on the door
side, enters the flexible return pipe 221, passes through
the diversion connector 300 on the cabinet side, enters
the return copper pipe 222 on the cabinet side, and re-
turns to the compressor 230.

[0050] The diversion connector 300 comprises a fluid
chamber 310 and a flexible intake pipe connection part
320 penetrating the fluid chamber 310 and a return pipe
connection part 330. The end of the flexible intake pipe
211 is connected to the flexible intake pipe connection
part 320, and the flexible return pipe 221 passes through
the fluid chamber 310 from the flexible intake pipe con-
nection part side and connects to the return pipe connec-
tion part 330. A space is formed between the flexible
return pipe 221 and the sidewall of the fluid chamber 310,
the space communicates with the flexible intake pipe 211.
The diversion connector 300 also comprises an intake
copper pipe connection part 340 penetrating the fluid
chamber 310, the intake copper pipe 212 is connected
to the intake copper pipe connection part 340.

[0051] In this embodiment, the fluid chamber 310 is
cylindrical, and the inner diameter of the fluid chamber
310 s larger than the outer diameter of the flexible return
pipe 221. The two ends of the fluid chamber 310 are open
and provided with the flexible intake pipe connection part
320 connecting to the flexible intake pipe 211 and the
return pipe connection part 330 connecting to the return
pipe 220 respectively. An opening is formed on the side-
wall of the fluid chamber 310 for connecting the intake
copper pipe 212 to the intake copper pipe connection
part 340. The return copper pipe 222 can connect directly
to the flexible return pipe 221 or through the return pipe
connection part 330. Figure 6 shows a schematic dia-
gram of the connection of the diversion connector on the
cabinet side, where the arrows represent the direction of
the refrigerant flow. During the refrigeration process, the
refrigerant flows from the intake copper pipe 212 to space
between the flexible return pipe 221 and the fluid cham-
ber 310, then flow into between the flexible intake pipe
211 and the flexible return pipe 221 directly. The refrig-
erant in flexible return pipe 221 can flow directly into re-
turn copper pipe 222 connected to it.

[0052] Thereturn pipe connection part 330 caninclude
a connecting pipe sleeve 331 placed on one side of fluid
chamber 310. The flexible return pipe 221 passes
through the fluid chamber 310 and is placed inside the
connecting pipe sleeve 331. The flexible return pipe 221
and the connecting pipe sleeve 331 have an interference
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fit, and the return copper pipe 222 can be placed inside
the flexible return pipe 221 with an interference fit as well.
Specifically, both the return copper pipe 222 and the flex-
ible return pipe 221 can be placed inside the connecting
pipe sleeve 331, the return copper pipe 222 can be placed
inside the flexible return pipe 221. The arrangement from
outside to inside is the connecting pipe sleeve 331, the
flexible return pipe 221, and the return copper pipe 222,
and they are interference fit with each other through me-
chanical compression.

[0053] The flexible intake pipe connection part 320 in-
cludes a threaded connecting sleeve 321, one end of the
threaded connecting sleeve 321 mating with the flexible
intake pipe 211, and the other end threaded to the outer
wall of the fluid chamber 310. In this embodiment, the
threaded connecting sleeve 321 can mate with the flex-
ible intake pipe 211 directly or through threaded connec-
tion. The end of the flexible intake pipe 211 and the
threaded connecting sleeve 321 are both mounted on
the outer wall of the fluid chamber 310, the outer wall of
the fluid chamber 310 is provided with external threads,
the threaded connecting sleeve 321 is provided with in-
ternal threads. During installation, the flexible intake pipe
211 can be connected to the diversion connector 300 by
the threaded connecting sleeve 321. The intake copper
pipe connection part 340 can be an opening on a side
wall of the fluid cavity 310, and the intake copper pipe
212 can be directly bonded to the intake copper pipe
connection part 340 using metal adhesive. Furthermore,
in one embodiment of the present application, the diver-
sion connector 300 on the cabinet side is located in the
compressor compartment on the cabinet side. In this em-
bodiment, both the flexible intake pipe 211 and the flex-
ible return pipe 221 pass out from the hinge axis 132 on
the door side and through the pipe port 111 on the cabinet
110, then through the thermal insulation layer of the cab-
inet 110 and into the compressor compartment on the
cabinet side. Inside the compressor compartment, the
flexible intake pipe 211 and the flexible return pipe 221
connect to the intake copper pipe 212 and the return cop-
per pipe 222 through the diversion connector 300.
[0054] In this embodiment, only one refrigerant pipe
needs to be installed through the interior of the cabinet
110 during the manufacturing process, which simplifies
the manufacturing process. The return pipe 220 is placed
inside the intake pipe 210 and directly enters the foam
layer through the pipe port 111 on the cabinet 110. There
are no parts of the return pipe 220 exposed on the exte-
rior, so there is no risk of condensation, and no additional
structures are required.

[0055] In another embodiment of the present applica-
tion, the cabinet 110 is provided with a pipeline accom-
modation groove 112 and a thermal insulation cover 113
that seals the pipeline accommodation groove 112. The
diversion connector 300 is located inside the pipeline ac-
commodation groove 112. Both the intake copper pipe
212 and the return copper pipe 222 pass through the
thermal insulation layer of the cabinet 110 from the com-
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pressor compartment, enter the pipeline accommodation
groove 112 through the pipe port 111, and connect to the
diversion connector 300. Both the flexible return pipe 221
and the flexible intake pipe 211 extend from the hinge
axis 132 on the door side to the cabinet side and connect
to the diversion connector 300.

[0056] In this embodiment, the length of the flexible
return pipe 221 and the flexible intake pipe 211 is re-
duced, which can lower costs. However, condensation
may occur at the diversion connector 300. Therefore, by
setting the pipeline accommodation groove 112 on the
cabinet 110 and sealing it with the thermal insulation cov-
er 113, and placing the diversion connector 300 inside
the pipeline accommodation groove 112, condensation
at the diversion connector 300 can be avoided.

[0057] It should be understood that although the
present application has been described in accordance
with the embodiments, not every embodiment contains
only one independent technical solution. The description
in the specification is merely for clarity, and those skilled
in the art should consider the specification as a whole.
The technical solutions in the various embodiments may
also be appropriately combined to form other embodi-
ments that can be understood by those skilled in the art.
[0058] The series of detailed explanations listed above
are merely specific descriptions of feasible embodiments
of the present application and are not intended to limit
the scope of protection of the present application. Any
equivalent embodiments or changes made without de-
parting from the spirit of the present application should
be comprised within the scope of protection of the present
application.

Claims
1. Arefrigerator comprising:

a cabinet;

a door, wherein the door is pivotally connected
to the cabinet via a hinge;

a refrigeration system, which comprises a com-
pressor, a condenser, and a door evaporator
connected in sequence, wherein the compres-
sor and the condenser are located on a cabinet
side, and the door evaporator is located on a
door side; the condenser is connected to the
door evaporator via an intake pipe, and the door
evaporator is connected to the compressor via
a return pipe;

characterized in that, the cabinet is provided
with a pipe port, and the return pipe passes
through the pipe port into a thermal insulation
layer of the cabinet after passing out of a hinge
axis on the door side;

the return pipe comprises a flexible return pipe
at least extending from the hinge axis on the
door side to the cabinet side, and at least a wall
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of the flexible return pipe between the hinge axis
on the door side and the pipe port is embedded
with a heating wire.

The refrigerator according to claim 1, characterized
in that the heating wire comprises multiple resist-
ance wires arranged at intervals along a circumfer-
ence of the return pipe.

The refrigerator according to claim 1, characterized
in that a wall of the flexible return pipe is embedded
with a heating wire that is equal in length to the flex-
ible return pipe.

The refrigerator according to claim 1, characterized
in that the refrigeration system further comprises a
door capillary tube, which is located on the door side
and positioned between the condenser and the door
evaporator.

The refrigerator according to claim 1, characterized
in that the cabinet comprises an outer shell and an
inner liner, the thermal insulation layer is located be-
tween the outer shell and the inner liner, and the
inner liner forms a storage compartment.

The refrigerator according to claim 1, characterized
inthat the cabinetsideis provided with a compressor
compartment for installing the compressor, and the
return pipe comprises a flexible return pipe and a
return copper pipe, the flexible return pipe passes
outofthe hinge axis on the door side, passes through
the thermal insulation layer of the cabinet from the
pipe port, and enters into the compressor compart-
ment to connect with the return copper pipe.

The refrigerator according to claim 6, characterized
in that the intake pipe comprises a flexible intake
pipe and an intake copper pipe, the flexible intake
pipe passes out of the hinge axis on the door side,
passes through the thermal insulation layer of the
cabinet from the pipe port, and enters into the com-
pressor compartment to connect with the intake cop-

per pipe.

The refrigerator according to claim 1, characterized
inthat the cabinetsideis provided with a compressor
compartment for installing the compressor , and the
return pipe comprises a flexible return pipe and a
return copper pipe , the return copper pipe passes
through the thermal insulation layer of the cabinet
from the compressor compartment and passes out
from the pipe port, the flexible return pipe extends
from the hinge axis to the cabinet side and connects
with the return copper pipe.

The refrigerator according to claim 8, characterized
in that the intake pipe comprises a flexible intake
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pipe and an intake copper pipe, the intake copper
pipe passes through the thermal insulation layer of
the cabinet from the compressor compartment and
passes out from the pipe port), the intake copper
pipe extends from the hinge axis on the door side to
the cabinet side and connects with the intake copper
pipe, the cabinet is provided with a pipeline accom-
modation groove and a thermal insulation cover that
closes the pipeline accommodation groove , the pipe
port is located in the pipeline accommodation
groove , and an interface between the flexible intake
pipe and the intake copper pipe and an interface be-
tween the flexible return pipe and the return copper
pipe are located in the pipeline accommodation
groove.

The refrigerator according to claim 1, characterized
in that a storage compartment formed inside the
cabinet comprises a refrigeration compartment and
a freezing compartment, a refrigeration door for
opening and closing the refrigeration compartment
is provided with an ice-making compartment, and
the door evaporator is located inside the ice-making
compartment.
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