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(54) REFRIGERATOR

(57) A refrigerator, comprising a refrigerator body
and a door body. The front side of the refrigerator body
is open to define a first chamber; the door body comprises
a main door and an auxiliary door; the main door is used
for opening and closing the first chamber and defining a
second chamber; the auxiliary door is used for opening
and closing the second chamber; an air supply port and
a return air vent are formed on the rear wall of the main
door; the air supply port and the return air vent both are
communicated with the first chamber and the second
chamber; the rear wall is hollow, and a dew removal air
channel communicated with the first chamber is defined
in the rear wall; and a plurality of dew removal holes com-
municated with the second chamber and the dew remov-

al air channel are backwards formed on the front surface
of the rear wall. The refrigerator is configured to: be in a
cooling cycle mode that air in the first chamber enters
the second chamber by means of the air supply port and
then returns to the first chamber by means of the return
air vent; or be in a dew removal mode that air in the first
chamber enters the dew removal air channel to enable
part of an air flow to flow to the front surface of the rear
wall by means of the dew removal holes so as to remove
condensed dew on the surface of the rear wall. The re-
frigerator of the present invention can effectively remove
the condensed dew on the inner walls of the chambers
of the door body.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the technical
field of refrigeration and freezing, and in particular to a
refrigerator.

BACKGROUND OF THE INVENTION

[0002] With the advancement of technology and the
improvement of people’s living standards, users have
higher and higher requirements for refrigerators. The tra-
ditional refrigerators with only a refrigerating room, a
freezing room and a temperature-variable room can no
longer meet users’ diverse needs for storage space.
[0003] In recent years, a composite door body tech-
nology has emerged in the field of refrigerators. As is
well-known to all, a traditional refrigerator door body is
used to open and close a refrigeration chamber of a re-
frigeration body. At most, a bottle holder is disposed at
an inner lining of the refrigerator door body for placing
bottled articles. As for the refrigerator with the composite
door body, the structure and functions of the door body
are improved, which makes the door body include a main
door and a secondary door, and enables the main door
to be used for opening and closing the refrigeration cham-
ber. In addition, the main door defines a door body cham-
ber with an open front side, and the secondary door is
used to open and close the door body chamber. The sec-
ondary door remains closed during rotation of the main
door. The door body chamber can be used for placement
of stored articles, and only the secondary door needs to
be opened when taking and placing the stored articles,
without opening the main door. It not only makes the op-
eration more convenient and faster, but also avoids ex-
cessive cold energy loss caused by frequent opening of
the main door.
[0004] However, during the operation of the refrigera-
tor with a composite door, the phenomenon of conden-
sation often occurs on inner walls of the door body cham-
ber, which affects the user experience and hinders the
further development of the composite door technology.
Therefore, how to reduce or avoid the condensation on
the inner walls of the door body chamber has also be-
come a technical problem to be solved urgently in this
field.

BRIEF DESCRIPTION OF THE INVENTION

[0005] An object of the present invention is to over-
come at least one of the above-mentioned defects exist-
ing in the prior art, and provide a refrigerator capable of
effectively removing condensed dew on inner walls of a
door body chamber.
[0006] A further object of the present invention is to
reduce the influence of removing the condensed dew on
the normal refrigeration for the door body chamber.

[0007] In particular, the present invention provides a
refrigerator, including a refrigerator body and a door
body, where a front side of the refrigerator body is open
to define a first chamber; the door body includes a main
door and a secondary door; the main door is used for
opening and closing the first chamber and defining a sec-
ond chamber, the secondary door is used for opening
and closing the second chamber, and
an air supply port and an air return port are formed in a
rear wall of the main door and both communicated with
the first chamber and the second chamber; the rear wall
is hollow, a dew removal air duct communicated with the
first chamber is defined in the rear wall, and a plurality
of dew removal holes communicated with the second
chamber and the dew removal air duct are backwards
formed on a front surface of the rear wall; and the refrig-
erator is configured to be:

in a cooling cycle mode that air in the first chamber
is allowed to enter the second chamber through the
air supply port, and then return to the first chamber
through the air return port; or
in a dew removal mode that the air in the first cham-
ber is allowed to enter the dew removal air duct, so
that part of an air flow flows to the front surface of
the rear wall through the dew removal holes, to re-
move condensed dew on the surface of the rear wall.

[0008] Optionally, the dew removal air duct is provided
with an inlet and an outlet which are communicated with
the first chamber; and the refrigerator is configured to
make the inlet and the outlet in a closed state and an
open state respectively when in the cooling cycle mode;
or make the inlet and the outlet both in the open state
when in the dew removal mode.
[0009] Optionally, the inlet penetrates a side wall of the
air supply port to communicate with the air supply port.
[0010] Optionally, the outlet penetrates a side wall of
the air return port to communicate with the air return port.
[0011] Optionally, the air supply port and the air return
port are located at a top and a bottom of the rear wall,
respectively.
[0012] Optionally, the refrigerator further includes: a
damper, installed at the air supply port and configured to
controllably move to a cooling state in which the inlet is
closed and the air supply port is turned on, or move to a
dew removal state in which the inlet is opened and the
air supply port is closed.
[0013] Optionally, one end of the damper is rotatably
installed on a front edge of the inlet to be rotated to the
cooling state or the dew removal state.
[0014] Optionally, the refrigerator further includes: a
fan, installed at the air supply port to promote the air in
the first chamber to flow toward the air supply port.
[0015] Optionally, in a direction from the air supply port
to the air return port, the arrangement density of the dew
removal holes gradually decreases.
[0016] Optionally, the dew removal holes are long strip
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holes whose length direction is parallel to the airflow di-
rection of the dew removal air duct.
[0017] The refrigerator provided by the present inven-
tion is a refrigerator with a composite door. The door body
includes the main door and the secondary door, where
the main door is used for opening and closing the first
chamber defined by the refrigerator body, and the sec-
ondary door is used for opening and closing the second
chamber defined by the main door. The present invention
can effectively remove the condensed dew on an inner
wall of the second chamber by means of a special design
of the main door. Specifically, the present invention par-
ticularly makes the rear wall of the main door be hollow
to define the dew removal air duct, and allows a plurality
of dew removal holes to be backwards formed on the
front surface of the rear wall. When the second chamber
needs to be refrigerated normally, the refrigerator runs
in the cooling cycle mode, so that the air in the first cham-
ber normally enters the second chamber through the air
supply port to refrigerate the second chamber. When
condensation occurs on a rear wall face of the second
chamber (that is, the front surface of the rear wall of the
main door) and dew removal needs to be performed, the
refrigerator runs in the dew removal mode, so that the
air in the first chamber enters the dew removal air duct
inside the rear wall of the main door, and part of the air
flow is thus enabled to flow to the front surface of the rear
wall through the dew removal holes. The relative humidity
of the air in the dew removal air duct is inevitably lower
than that of the original air flow at the front surface of the
rear wall of the main door (the relative humidity of the air
near the condensed dew is inevitably very high), so in-
troduction of the low-humidity air of the dew removal air
duct can promote the evaporation of the condensed dew.
[0018] In addition, when the refrigerator provided by
the present invention runs in the dew removal mode, it
does not employ the traditional methods such as electri-
cally heating the rear wall or introducing hot air, but uti-
lizes the cold air of the first chamber to remove dew, and
the dew removal process basically does not affect the
normal refrigeration for the second chamber, so that the
structural design is very ingenious.
[0019] Further, according to the refrigerator provided
by the present invention, the dew removal air duct is al-
lowed to have the inlet and the outlet, so that an air path
circulation is formed between the dew removal air duct
and the first chamber, which avoids the influence on the
dew removal effect caused by the failure in circulation of
the dew removal air flow accumulating in the dew removal
air duct and near the dew removal holes.
[0020] Further, according to the refrigerator provided
by the present invention, the inlet of the dew removal air
duct is communicated with the air supply port, and the
outlet is communicated with the air return port, which
simplifies the control of the air inlet and outlet on the one
hand, and can use the damper to control the opening and
closing of the air supply port and the inlet, so that the
structure is very ingenious; and on the other hand, a per-

forated structure of the rear wall of the main door is also
simplified, and a rear surface of the rear wall of the main
door only needs to be directly provided with the air supply
port and the air return port.
[0021] Further, it is recognized that the closer to the
air supply port, the more condensation will occur on the
rear wall of the main door, and the closer to the air return
port, the less condensation will occur. Therefore, the
present invention designs the arrangement density of the
dew removal holes, and gradually reduces the arrange-
ment density of the dew removal holes in the direction
from the air supply port to the air return port, so as to
match the variation trend of the condensation degrees
at different positions of the rear wall of the main door,
and avoid reserving too many meaningless holes.
[0022] The above and other objectives, advantages,
and features of the present invention will be better un-
derstood by those skilled in the art according to the fol-
lowing detailed description of specific embodiments of
the present invention in conjunction with the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] In the following part, some specific embodi-
ments of the present invention will be described in detail
in an exemplary rather than limited manner with refer-
ence to the accompanying drawings. The same refer-
ence numerals in the accompanying drawings indicate
the same or similar components or parts. Those skilled
in the art should understand that these accompanying
drawings are not necessarily drawn to scale. In figures:

FIG. 1 is a schematic diagram of a refrigerator ac-
cording to an embodiment of the present invention
in a cooling cycle mode;
FIG. 2 is an enlarged view at A in FIG. 1;
FIG. 3 is a schematic diagram of a state of the re-
frigerator shown in FIG. 1 when in a dew removal
mode; and
FIG. 4 is an enlarged view at B in FIG. 3.

DETAILED DESCRIPTION

[0024] A refrigerator according to an embodiment of
the present invention will be described below with refer-
ence to FIGS. 1 to 4. The orientations or positional rela-
tionships indicated by ’front’, ’rear’, ’upper’, ’lower’, ’top’,
’bottom’, ‘inside’, ‘outside’, ’transverse’, etc. are based
on the orientations or positional relationships shown in
the accompanying drawings, only for the convenience of
describing the present invention and simplifying the de-
scription, rather than indicating or implying that a device
or an element referred to must has a particular orienta-
tion, and be constructed and operated in a particular ori-
entation, and therefore cannot be construed as a limita-
tion of the present invention.
[0025] FIG. 1 is a schematic diagram of a refrigerator
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according to an embodiment of the present invention in
a cooling cycle mode; FIG. 2 is an enlarged view at A in
FIG. 1; FIG. 3 is a schematic diagram of a state of the
refrigerator shown in FIG. 1 when in a dew removal mode;
and FIG. 4 is an enlarged view at B in FIG. 3, and air
directions are indicated by arrows in the figures.
[0026] As shown in FIGS. 1 to 4, the refrigerator ac-
cording to the embodiment of the present invention may
generally include a refrigerator body 100 and a door body
200. A front side (the side where the door body 200 is
located is used as the front side of the refrigerator pro-
vided by the present invention, and the front and rear
directions have been shown in the figures) of the refrig-
erator body 100 is open to define a first chamber 101.
The door body 200 includes a main door 210 and a sec-
ondary door 220, where the main door 210 is used for
opening and closing the first chamber 101, and defining
a second chamber 201, and the secondary door 220 is
used for opening and closing the second chamber 201.
[0027] The main door 210 can be rotatably installed on
the refrigerator body 100 at the front side of the refriger-
ator body 100, a front side of the main door 210 is open
to define the aforementioned second chamber 201, and
the secondary door 220 can be rotatably installed on the
main body 210 at the front side of the main door 210.
When the main door 210 is opened, a user accesses
articles from the first chamber 101. When the main door
210 is closed and the secondary door 220 is opened, the
user can access articles from the second chamber 201.
[0028] The refrigerator can be refrigerated by a vapor
compression refrigeration cycle system, a semiconduc-
tor refrigeration system or other means. According to dif-
ferent refrigeration temperatures, all chambers inside the
refrigerator can be divided into a refrigerating room, a
freezing room and a temperature-variable room. For ex-
ample, the temperature in the refrigerating room is gen-
erally controlled within a range of 2°C to 10°C, preferably
4°C to 7°C. The temperature range in the freezing room
is generally controlled at -22°C to -14°C. The tempera-
ture-variable room can be adjusted within a temperature
range of -18°C to 8°C to achieve a variable temperature
effect. Different types of articles are different in optimal
storage temperatures and storage chambers suitable for
storage. For example, fruit and vegetable foods are suit-
able for storage in the refrigerating room, and meat foods
are suitable for storage in the freezing room. The first
chamber 101 in the embodiment of the present invention
is preferably a refrigerating room.
[0029] The refrigerator in the embodiment of the
present invention is a refrigerator with a composite door,
and the existing refrigerator with the composite door often
has the problem of condensation on inner walls of a door
body chamber (the second chamber 201 in the present
invention). The inventor has realized that since a rear
wall 211 of the main door 210 is adjacent to the first cham-
ber 101, and it can transfer heat with the air in the first
chamber 101 through thermal conduction, the tempera-
ture of a front surface of the rear wall 211 is lower than

those of other wall surfaces of the second chamber 101,
and condensation is more likely to occur.
[0030] Based on the above understanding, the embod-
iment of the present invention specifically designs the
main door 210 to remove the dew on the front surface of
the rear wall 211 of the second chamber 201 in a targeted
manner. Specifically, an air supply port 212 and an air
return port 214 are formed in the rear wall 211 of the main
door 210 and both communicated with the first chamber
101 and the second chamber 201. Furthermore, the rear
wall 211 of the main door 210 is hollow, and a dew re-
moval air duct 215 communicated with the first chamber
101 is defined in the rear wall 211. That is, the hollow
space of the rear wall 211 constitutes the dew removal
air duct 215. A plurality of dew removal holes 2154 com-
municated with the second chamber 201 and the dew
removal air duct 215 are backwards formed on the front
surface of the rear wall 211. The refrigerator is configured
to be: in a cooling cycle mode that the air in the first
chamber 101 is allowed to enter the second chamber
201 through the air supply port 212, and then return to
the first chamber 101 through the air return port 214 so
as to utilize the cold air of the first chamber 101 to refrig-
erate the second chamber 201, as shown in FIGS. 1 and
2; or in a dew removal mode that the air in the first cham-
ber 101 is allowed to enter the dew removal air duct 215,
so that part of an air flow flows to the front surface of the
rear wall 211 through the dew removal holes 2154, to
remove condensed dew on the surface of the rear wall
211, as shown in FIGS. 3 and 4.
[0031] In the embodiment of the present invention, the
refrigerator is in the aforementioned cooling cycle mode
under normal conditions. However, when there is more
condensed dew on the front surface of the rear wall 211
of the main door 210 after the introduction of wet air due
to the door opening and closing operation or the place-
ment of high-humidity stored articles, the refrigerator can
be controlled to operate the aforementioned dew removal
mode to make the air in the first chamber 101 enter the
dew removal air duct 215 inside the rear wall 211 of the
main door 210, so that part of the air flow flows to the
front surface of the rear wall 211 through the dew removal
holes 2154. Since the relative humidity of the air in the
dew removal air duct 215 is inevitably lower than that of
the original air flow at the front surface of the rear wall
211 of the main door 210 (the relative humidity of the air
near the condensed dew is inevitably very high), the in-
troduction of the low-humidity air of the dew removal air
duct 215 can promote the evaporation of the condensed
dew, and the dew removal process is accordingly com-
pleted. When the dew is removed, the refrigerator can
be controlled to switch to the cooling cycle mode.
[0032] The switching timing of the cooling cycle mode
and the dew removal mode can be automatically control-
led by the refrigerator, and for example, timing switching
or automatic switching of the refrigerator running mode
according to a detection result of a humidity sensor. It
can also be controlled manually, and for example, when
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a user finds that dew removal is required or needs to be
stopped, the refrigerator running mode can be manually
switched.
[0033] When the refrigerator provided by the present
invention runs in the dew removal mode, it does not em-
ploy the traditional methods such as electrically heating
the rear wall 211 or introducing hot air, but utilizes the
cold air of the first chamber 101 to remove dew, and the
dew removal process basically does not affect the normal
refrigeration for the second chamber 201, so that the
structural design is very ingenious.
[0034] In some embodiments, as shown in FIGS. 1 and
3, the dew removal air duct 215 is allowed to have an
inlet 2151 and an outlet 2152 which are communicated
with the first chamber 101, so that an air path circulation
is formed between the dew removal air duct 215 and the
first chamber 101, which avoids the influence on the dew
removal effect caused by the failure in circulation of the
dew removal air flow accumulating in the dew removal
air duct 215 and near the dew removal holes 2154. In
addition, the refrigerator is configured to make the inlet
2151 and the outlet 2152 in a closed state and an open
state respectively when in the cooling cycle mode; or
make the inlet 2151 and the outlet 2152 both in the open
state when in the dew removal mode. In other words,
when in the cooling cycle mode, only the inlet 2151 of
the dew removal air duct 215 needs to be closed. When
in the dew removal mode, the inlet 2151 of the dew re-
moval air duct 215 is opened. Since the circulation and
closure of the dew removal air duct 215 have been con-
trolled by controlling the opening and closing of the inlet
2151 and outlet 2152 of the dew removal air duct 215, it
is unnecessary to control the outlet 2152 of the dew re-
moval air duct 215. In both modes, the outlet 2152 of the
dew removal air duct 215 is in a normally open state and
does not need to be controlled, which simplifies the struc-
ture and control of the refrigerator.
[0035] In some embodiments, as shown in FIGS. 1 and
3, the inlet 2151 of the dew removal air duct 215 may be
allowed to penetrate a side wall of the air supply port 212
to communicate with the air supply port 212. That is, the
dew removal air duct 215 is communicated with the first
chamber 101 via the air supply port 212, and there is no
need for an additional opening on the rear wall 211. The
outlet 2152 of the dew removal air duct 215 may also be
allowed to penetrate a side wall of the air return port 214
to communicate with the air return port 214. That is, the
dew removal air duct 215 is communicated with the first
chamber 101 via the air return port 214, and there is no
need for an additional opening on the rear wall 211. This
design structure is very ingenious, which simplifies a per-
forated structure of the rear wall 211 of the main door
210, so that a rear surface of the rear wall 211 of the
main door 210 only needs to be directly provided with
the air supply port 212 and the air return port 214.
[0036] In some embodiments, as shown in FIGS. 1 and
3, the air supply port 212 and the air return port 214 are
located at a top and a bottom of the rear wall 211, re-

spectively. When the refrigerator is in the cooling cycle
mode, after flowing into the second chamber 201 from
the air supply port 212, the cold air has a sinking effect
due to its relatively high density, and will flow downward
to refrigerate all areas with different heights in the second
chamber 201 in turn; and after the air temperature grad-
ually rises, the cold air flows back to the first chamber
101 from the air return port 214 at the bottom of the sec-
ond chamber 201. In this way, a smoother air path circu-
lation is formed, and the refrigeration effect on the second
chamber 201 is improved. When the refrigerator is in the
dew removal mode, the cold air enters the dew removal
air duct 215 from the top of the dew removal air duct 215,
which is also more favorable for flowing downward, en-
sures that the dew removal air duct 215 has better circu-
lation, and helps speed up the dew removal process.
[0037] As shown in FIGS. 2 and 4, the refrigerator may
further include a damper 216; and the damper 216 is
installed at the air supply port 212 and is configured to
controllably move to a cooling state (as shown in FIG. 2)
in which the inlet 2151 is closed and the air supply port
212 is turned on, or move to a dew removal state (as
shown in FIG. 4) in which the inlet 2151 is opened and
the air supply port 212 is closed. The embodiment effec-
tively utilizes the advantage that the inlet 2151 is com-
municated with the air supply port 212, and uses the
damper 216 to control the air supply port 212 and the
inlet 2151 at the same time, which simplifies the control
of the air in and out, so that the design is very ingenious.
[0038] Specifically, as shown in FIGS. 2 and 4, one
end of the damper 216 is rotatably installed on a front
edge of the inlet 2151 to be rotated to the cooling state
(as shown in FIG. 2) or the dew removal state (as shown
in FIG. 4). In the embodiment of the present invention,
the switching of the refrigerator running mode can be
completed only by controlling the rotation of the damper
216 without setting a complex motion mechanism and
control logic, so that the structure and control are greatly
simplified.
[0039] In some embodiments, as shown in FIGS. 1 and
4, the refrigerator further includes a fan 230, and the fan
230 is positioned at the air supply port 212 to promote
the air in the first chamber 101 to flow toward the air
supply port 212, thus accelerating a cooling cycle speed.
Of course, for the solution in which the inlet 2151 is com-
municated with the air supply port 212, the fan 230 is
also used to promote the air in the first chamber 101 to
flow to the dew removal air duct 215.
[0040] The inventor realized that the closer to the air
supply port 212, the more condensation will occur on the
rear wall 211 of the main door 210, and the closer to the
air return port 214, the less condensation will occur.
Therefore, the embodiment of the present invention spe-
cifically designs the arrangement density of the dew re-
moval holes 2154, and gradually reduces the arrange-
ment density of the dew removal holes 2154 in the direc-
tion from the air supply port 212 to the air return port 214,
so as to match the variation trend of the condensation
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degrees at different positions of the rear wall 211 of the
main door 210, and avoid reserving too many meaning-
less holes. The perforated area of the rear wall 211 of
the main door 210 can be spread over the entire front
surface of the rear wall 211 to achieve full dew removal,
or it can be spread over part of the front surface of the
rear wall 211. The perforating percentage of the dew re-
moval holes 2154 can be 30%-80%. The dew removal
holes 2154 may be arranged in a matrix manner or other
manners. The dew removal holes 2154 may be circular,
elliptical, square or other shaped. Preferably, the dew
removal holes 2154 are long strip holes whose length
direction is parallel to the airflow direction of the dew re-
moval air duct 215. The structure is conducive to destroy-
ing the integrity of dewdrops, thus speeding up the dis-
persion and evaporation of the dewdrops.
[0041] Hereto, those skilled in the art should realize
that although a plurality of exemplary embodiments of
the present invention have been shown and described
in detail herein, without departing from the spirit and
scope of the present invention, many other variations or
modifications that conform to the principles of the present
invention can still be directly determined or deduced from
the contents disclosed in the present invention. There-
fore, the scope of the present invention should be under-
stood and recognized as covering all these other varia-
tions or modifications.

Claims

1. A refrigerator, comprising a refrigerator body and a
door body, wherein a front side of the refrigerator
body is open to define a first chamber; the door body
comprises a main door and a secondary door; the
main door is used for opening and closing the first
chamber and defining a second chamber, and the
secondary door is used for opening and closing the
second chamber, wherein
an air supply port and an air return port are formed
in a rear wall of the main door and both communi-
cated with the first chamber and the second cham-
ber; the rear wall is hollow, a dew removal air duct
communicated with the first chamber is defined in
the rear wall, and a plurality of dew removal holes
communicated with the second chamber and the
dew removal air duct are backwards formed on a
front surface of the rear wall; and the refrigerator is
configured to be:

in a cooling cycle mode that air in the first cham-
ber is allowed to enter the second chamber
through the air supply port, and then return to
the first chamber through the air return port; or
in a dew removal mode that the air in the first
chamber is allowed to enter the dew removal air
duct, so that part of an air flow flows to the front
surface of the rear wall through the dew removal

holes, to remove condensed dew on the surface
of the rear wall.

2. The refrigerator according to claim 1, wherein

the dew removal air duct is provided with an inlet
and an outlet which are communicated with the
first chamber; and
the refrigerator is configured to make the inlet
and the outlet in a closed state and an open state
respectively when in the cooling cycle mode; or
make the inlet and the outlet both in the open
state when in the dew removal mode.

3. The refrigerator according to claim 2, wherein
the inlet penetrates a side wall of the air supply port
to communicate with the air supply port.

4. The refrigerator according to claim 3, wherein
the outlet penetrates a side wall of the air return port
to communicate with the air return port.

5. The refrigerator according to claim 4, wherein
the air supply port and the air return port are located
at a top and a bottom of the rear wall, respectively.

6. The refrigerator according to claim 5, further com-
prising:
a damper, installed at the air supply port and config-
ured to controllably move to a cooling state in which
the inlet is closed and the air supply port is turned
on, or move to a dew removal state in which the inlet
is opened and the air supply port is closed.

7. The refrigerator according to claim 6, wherein
one end of the damper is rotatably installed on a front
edge of the inlet to be rotated to the cooling state or
the dew removal state.

8. The refrigerator according to claim 1, further com-
prising:
a fan, installed at the air supply port to promote the
air in the first chamber to flow toward the air supply
port.

9. The refrigerator according to claim 1, wherein
in a direction from the air supply port to the air return
port, the arrangement density of the dew removal
holes gradually decreases.

10. The refrigerator according to claim 1, wherein
the dew removal holes are long strip holes whose
length direction is parallel to the airflow direction of
the dew removal air duct.
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