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(54) AIR SUPPLY ASSEMBLY, AIR SUPPLY SYSTEM AND REFRIGERATOR

(57) Disclosed is an air supply assembly for a refrig-
erator. The air supply assembly comprises: an air duct
cover plate (200) defining, together with a refrigerator
liner (100), an air supply space (20) and configured to
isolate the air supply space (20) from a storage space
(10) in a compartment (1) of the refrigerator, and a cen-
trifugal wind wheel (400) arranged in the air supply space
(20), and axially sucking air in and blowing the air out
towards a peripherical side, wherein a plurality of air re-
turn ports (201) are provided in the air duct cover plate
(200) to allow air in the storage space (10) to enter the
air supply space (20); and the centrifugal wind wheel
(400) abuts against an inner side of the air duct cover
plate (200) and is configured to suck air in from a rear
side thereof, such that air entering the air supply space
(20) via the air return ports (201) is sucked in from the
rear side of the centrifugal wind wheel (400).
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the technical
field of refrigeration and freezing, and particularly relates
to an air supply assembly and an air supply system for
a refrigerator, and the refrigerator provided with the air
supply assembly and the air supply system.

BACKGROUND OF THE INVENTION

[0002] The rear side of a refrigerating compartment of
an existing dual-system refrigerator is generally provided
with an air duct for supplying cooling capacity to the re-
frigerating compartment, and a fan in the air duct and the
structure of the air duct occupy a certain volume of the
refrigerating compartment, which is not conducive to the
effective use of the compartment space.

BRIEF DESCRIPTION OF THE INVENTION

[0003] An objective of the present invention is to pro-
vide an air supply assembly for a refrigerator, which oc-
cupies a small space.
[0004] Another objective of the present invention is to
avoid a too low negative pressure in a side compartment
of a storage space of a refrigerator compartment.
[0005] A further objective of the present invention is to
simplify the assembly of the air supply assembly.
[0006] Specifically, the present invention provides an
air supply assembly for a refrigerator, comprising:

an air duct cover plate which defines an air supply
space together with a refrigerator liner and is config-
ured to isolate the air supply space from the storage
space in the compartment of the refrigerator, and
a centrifugal wind wheel which is arranged in the air
supply space, axially sucks air in and blows out the
air to a peripherical side, wherein
the air duct cover plate is provided with a plurality of
air return ports for allowing the air in the storage
space to enter the air supply space; and
the centrifugal wind wheel abuts against the inner
side of the air duct cover plate and is configured to
suck air in from the rear side so as to suck the air
entering the air supply space via the air return ports
in from the rear side of the centrifugal wind wheel.

[0007] Optionally, the region of the liner corresponding
to the centrifugal wind wheel is configured to protrude
outward away from the air duct cover plate so as to in-
crease the air supply space on the air suction side of the
centrifugal wind wheel.
[0008] Optionally, the air supply assembly is config-
ured to be located on the rear side of the lower part of
the compartment, and an airflow channel is arranged
above the air supply assembly;

an evaporator is arranged in the airflow channel, and the
airflow channel is provided with an air supply port for
supplying air to the storage space; and
the centrifugal wind wheel is configured to enable the air
to accelerate upward and flow into the airflow channel
and flow to the air supply port through the evaporator.
[0009] Optionally, the air duct cover plate is directly
mounted and fixed on the refrigerator liner, the inner side
of the air duct cover plate is provided with a fan volute,
and the centrifugal wind wheel is arranged in the fan vo-
lute.
[0010] Optionally, the fan volute is formed on the inner
side of the air duct cover plate so as to mount the cen-
trifugal wind wheel; and
the fan volute is configured to be integrally formed with
the air duct cover plate.
[0011] Optionally, the air supply assembly also com-
prises:

a fan rear cover which is arranged between the cen-
trifugal wind wheel and the liner and is configured to
cover the outside of the centrifugal wind wheel from
the rear side of the centrifugal wind wheel, wherein
the fan rear cover is provided with an air suction port
for allowing the centrifugal wind wheel to suck the
air in the air supply space in through the air suction
port;
the fan rear cover, the fan volute and the centrifugal
wind wheel constitute a centrifugal fan; and
the fan volute is provided with a locating notch, the
fan rear cover is provided with a locating pillar ex-
tending forward from the front surface of the fan rear
cover, and the locating pillar is inserted into the lo-
cating notch when the fan rear cover is mounted on
the inner side of the air duct cover plate.

[0012] Optionally, the fan rear cover is configured to
be directly mounted and fixed on the air duct cover plate
between the centrifugal wind wheel and the liner.
[0013] Optionally, the air duct cover plate comprises a
main part and a guide part, and the fan volute is arranged
on the inner side of the main part;
the main part is configured to be arranged away from the
liner with respect to the airflow channel; and
the guide part is configured to bend and extend upward
from the top end of the main part and toward the liner to
guide the air blown out by the centrifugal wind wheel to
flow to the airflow channel.
[0014] Optionally, the main part is provided with at least
one air return group, and each air return group comprises
a plurality of air return ports;
the air return group is configured to be located in a region
close to a transverse end of the main part; and the pro-
jections of the plurality of air return ports of the air return
group on the air duct cover plate are located outside the
projection of the fan volute on the air duct cover plate.
[0015] Optionally, the air supply assembly also com-
prises:
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a plurality of shielding caps which are configured to be
respectively arranged above the plurality of air return
ports of the air return group on the side of the storage
space so as to shield the air return ports from the upper
side, so that the air in the storage space flows to the inner
sides of the shielding caps from bottom to top and enters
the air return ports.
[0016] Optionally, at least one transverse side end of
the air duct cover plate is provided with a side cover plate
which bends and extends toward the liner; and the side
cover plate is provided with at least one air return port.
[0017] The present invention also provides an air sup-
ply system for a refrigerator, comprising any one of the
above air supply assemblies, and
an evaporator which is arranged above the centrifugal
wind wheel and is configured to exchange heat with the
air flowing through the evaporator, wherein
the centrifugal wind wheel is configured to axially suck
air in from the centrifugal wind wheel and blow out the
air upward; and
a part of the liner located below the evaporator is config-
ured to bend and extend toward the air duct cover plate
so as to form a water collecting bottom, and the part of
the liner enables the projection of the evaporator in a
vertical direction to be in the water collecting bottom.
[0018] Optionally, a part of the liner located below the
evaporator and located above the water collecting bottom
is configured to protrude away from the air duct cover
plate so as to form a water collecting side;
the water collecting bottom is configured to ensure that
the side close to the air duct cover plate is higher than
the side close to the water collecting side, so that water
droplets falling on the water collecting bottom flow toward
the water collecting side; and
the junction of the water collecting side and the water
collecting bottom is configured to have an inclination an-
gle to ensure that the middle location is lower than other
locations away from the middle location, and the middle
location is provided with a drain opening for guiding the
liquid flowing to the junction to flow out from the drain
opening.
[0019] The present invention also provides a refriger-
ator which is provided with a refrigerator body comprising
at least one compartment and any one of the above air
supply assemblies, wherein the at least one compart-
ment is a refrigerating compartment, and the air supply
assembly is arranged in the refrigerating compartment.
[0020] The air supply assembly of the present inven-
tion has an air return path from the air return ports on the
front side of the centrifugal wind wheel to the air suction
port on the rear side of the centrifugal wind wheel, so that
a gap does not need to be reserved between the centrif-
ugal wind wheel and the air duct cover plate so as to
increase the volume of the storage space in front of the
air duct cover plate.
[0021] Further, according to the air supply assembly
of the present invention, the air return path is set to by-
pass the main body of the centrifugal wind wheel from

front to rear so as to avoid that the air just entering the
air supply space via the air return ports suddenly changes
the flow direction to extend the air return path, so that
the air return flow is gentle to reduce the air return noise
and avoid a too low negative pressure on the side of the
storage space.
[0022] Further, the fan rear cover of the present inven-
tion can be fixed on the air duct cover plate and mounted
on the liner through the air duct cover plate, so that the
centrifugal fan and the air duct cover plate together con-
stitute a modularized component so as to further simplify
the assembly process of the air supply assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Some specific embodiments of the present in-
vention are described in detail below with reference to
the accompanying drawings by way of examples without
limitation. The same reference numerals in the accom-
panying drawings mark the same or similar components
or parts. Those skilled in the art should understand that
the accompanying drawings are not necessarily drawn
in scale. In the accompanying drawings:

Figure 1 is a schematic front view of an air supply
assembly according to an embodiment of the present
invention;
Figure 2 is a schematic cross-sectional view taken
along a section line A-A in Figure 1, wherein the dot-
ted line with an arrow shows the air flow direction;
Figure 3 is a schematic exploded view of an air sup-
ply assembly according to an embodiment of the
present invention;
Figure 4 is a schematic exploded view of an air sup-
ply assembly observed from another angle accord-
ing to an embodiment of the present invention;
Figure 5 is a schematic rear view of an air duct cover
plate according to an embodiment of the present in-
vention;
Figure 6 is a schematic partial enlarged view of an
air duct cover plate as shown in Figure 5, wherein a
blind hole is shown;
Figure 7 is a schematic cross-sectional view taken
along a section line B-B in Figure 6;
Figure 8 is a schematic front view of a fan rear cover
according to an embodiment of the present inven-
tion;
Figure 9 is a schematic side view of a fan rear cover
according to an embodiment of the present inven-
tion;
Figure 10 is a schematic side cross-sectional view
of a compartment provided with an air supply assem-
bly according to an embodiment of the present in-
vention;
Figure 11 is a schematic front view of a part of liner
according to an embodiment of the present inven-
tion;
Figure 12 is a schematic front view of an evaporator
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according to an embodiment of the present inven-
tion;
Figure 13 is a schematic cross-sectional view taken
along a section line C-C in Figure 12; and
Figure 14 is a schematic expanded view of a fin ac-
cording to an embodiment of the present invention.

DETAILED DESCRIPTION

[0024] The present invention provides an air supply
assembly for a refrigerator. The air supply assembly can
be further comprised in an air supply system and applied
to the refrigerator. In general, the refrigerator is provided
with a refrigerator body housing as an outer surface and
a liner located in the refrigerator body housing. The liner
can define a compartment, and at least a part of space
in the compartment can serve as a storage space. A plu-
rality of compartments can be arranged, and a refriger-
ating compartment, a freezing compartment or a temper-
ature-variable compartment can be arranged according
to needs. Further, in general, airflow channels are ar-
ranged in refrigerating compartments of some air-cooled
or dual-system refrigerators so as to provide refrigerating
air to the storage spaces of the refrigerating compart-
ments. An air supply assembly can be arranged in an
airflow channel to form fast flowing air, or the airflow chan-
nel and the air supply assembly can together constitute
an air supply system for providing cooling air to the re-
frigerating compartment. The air supply assembly can
be arranged on the most upstream side of the air supply
system. It can be understood that the most upstream side
refers to the source of an air supply path and is not the
actual mounting location of the air supply assembly.
[0025] An air supply system for a refrigerator can com-
prise an air supply assembly and a heat exchange device.
Referring to Figure 1 to Figure 4, the air supply assembly
can comprise an air duct cover plate 200 and a centrifugal
wind wheel 400. The air duct cover plate 200 can be
arranged substantially in parallel with a liner 100 of a
refrigerator compartment 1 to define an air supply space
20 together with the liner 100 of the refrigerator compart-
ment, and is configured to isolate the air supply space
20 from a storage space 10 in the compartment 1. The
centrifugal wind wheel 400 can be arranged in the air
supply space 20, axially sucks air in and blows out the
air to a peripherical side. The heat exchange device can
be an evaporator 500 which is arranged above the cen-
trifugal wind wheel 400 and is configured to exchange
heat with the air flowing through the evaporator 500. Fur-
ther, the air duct cover plate 200 can be provided with a
plurality of air return ports 201 for allowing the air in the
storage space 10 to enter the air supply space 20. Spe-
cifically, the centrifugal wind wheel 400 abuts against the
inner side of the air duct cover plate 200 and is configured
to suck air in from the rear side so as to suck the air
entering the air supply space 20 via the air return ports
201 in from the rear side of the centrifugal wind wheel
400. It can be understood by those skilled in the art that

the inner side of the air duct cover plate 200 refers to one
side of the air duct cover plate 200 facing the air supply
space 20. For the convenience of description, the "up-
per", "lower", "front" and "rear" and other directions men-
tioned in the specification are all defined according to the
spatial location relationship in a normal working state of
the refrigerator. For example, the side of the refrigerator
facing a user is the front, and the side of the refrigerator
facing the wall of the placing location is the rear.
[0026] Specifically, the air duct cover plate 200 can be
arranged in front of the liner 100 on the rear side of the
refrigerator compartment 1 so as to form an air supply
space 20 on the rear side of the compartment 1. The air
return ports 201 formed in the air duct cover plate 200
allow the air in the storage space 10 to flow into the air
supply space 20 from front to rear. Therefore, the cen-
trifugal wind wheel 400 is configured to suck air in from
the rear side to enable the air entering the air supply
space 20 to continue to flow backward and to flow toward
the center of the centrifugal wind wheel 400 at a location
substantially behind the centrifugal wind wheel 400 and
to be sucked therein.
[0027] The air supply assembly of the present inven-
tion has an air return path from the air return ports 201
on the front side of the centrifugal wind wheel 400 to the
air suction port 302 on the rear side of the centrifugal
wind wheel 400, so that a gap does not need to be re-
served between the centrifugal wind wheel 400 and the
air duct cover plate 200 so as to increase the volume of
the storage space 10 in front of the air duct cover plate
200.
[0028] According to the air supply assembly of the
present invention, the air return path is set to bypass the
main body of the centrifugal wind wheel 400 from front
to rear so as to avoid that the air just entering the air
supply space 20 via the air return ports 201 suddenly
changes the flow direction to enable the air return flow
to be smoother and simultaneously extend the air return
path, so that the air return flow is gentle to reduce the air
return noise and avoid a too low negative pressure on
the side of the storage space because a large amount of
air is pumped to the side of the air supply space in a short
time and gathered at the centrifugal wind wheel, and then,
a user can conveniently open refrigerator doors.
[0029] In some embodiments of the present invention,
the inner side of the air duct cover plate 200 can be pro-
vided with a fan volute 204, and the centrifugal wind
wheel 400 can be arranged in the fan volute 204. Spe-
cifically, the fan volute 204 and the air duct cover plate
200 can be integrally formed, that is, the fan volute 204
is formed on the inner side of the air duct cover plate 200,
and the air duct cover plate 200 can be directly mounted
and fixed on the liner 100 of the refrigerator compartment
1 through connecting pieces so as to reduce the parts of
the air supply assembly and simplify the assembly proc-
ess of the air supply assembly.
[0030] Specifically referring to Figure 5 to Figure 7, a
plurality of blind holes 204b are arranged on the inner
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side of the air duct cover plate 200 and located in the
inner region of the fan volute 204, and the center of each
blind hole 204b protrudes outward to form a mounting
pillar 204c. The peripherical side of the centrifugal wind
wheel 400 is provided with a plurality of mounting rings
400a which are configured to be annular so as to be em-
bedded in the blind holes 204b and sheathed on the
mounting pillars 204c in the blind holes 204b, so that the
mounting location of the centrifugal wind wheel 400 is
limited.
[0031] In some embodiments of the present invention,
referring to Figure 8 and Figure 9, the air supply assembly
also comprises a fan rear cover 300 which is arranged
between the centrifugal wind wheel 400 and the liner 100
and is configured to cover the outside of the centrifugal
wind wheel 400 from the rear side of the centrifugal wind
wheel 400, thereby protecting the centrifugal wind wheel
400. Specifically, the fan rear cover 300 can be config-
ured to be directly mounted and fixed on the air duct cover
plate 200 between the centrifugal wind wheel 400 and
the liner 100. The fan rear cover 300 is provided with an
air suction port 302 for allowing the centrifugal wind wheel
400 to suck the air in the air supply space 20 in through
the air suction port 302. That is, the fan rear cover 300
and the fan volute 204 constitute a centrifugal fan togeth-
er with the centrifugal wind wheel 400. Under the limita-
tion of the fan volute 204, the centrifugal wind wheel 400
can axially suck air in and blow the air upward out of the
centrifugal fan.
[0032] That is, the fan rear cover 300 can be directly
fixed on the air duct cover plate 200 and mounted on the
liner 100 through the air duct cover plate 200, so that the
centrifugal fan constituted by the fan rear cover 300, the
fan volute 204 and the centrifugal wind wheel 400 and
the air duct cover plate 200 together form a modularized
component so as to further simplify the assembly process
of the air supply assembly. Furthermore, compared with
the centrifugal fan which is directly fixed on the liner 100,
the centrifugal fan which is fixed on the air duct cover
plate 200 in the present invention has smaller noise dur-
ing operation.
[0033] In some embodiments of the present invention,
the fan volute 204 can be provided with a locating notch
204a. Correspondingly, the fan rear cover 300 can be
provided with a locating pillar 301a extending forward
from the front surface of the fan rear cover 300, and the
locating pillar 301a is inserted into the locating notch 204a
when the fan rear cover 300 is mounted on the inner side
of the air duct cover plate 200. The inner side of the fan
rear cover 300 can be provided with two layers of convex
strips 301 similar to the fan volute 204 in shape, and
when the fan rear cover 300 is mounted on the air duct
cover plate 200, the end of the fan volute 204 facing the
fan rear cover 300 is inserted into the gap between the
two layers of convex strips 301. Specifically, the locating
notch 204a can be arranged on the lower side of the fan
volute 204. The locating pillar 301a can be arranged be-
tween the two layers of convex strips 301, is arc-shaped

and has the same radian as the corresponding location
of the two layers of convex strips 301 and the fan volute
204, so that the locating pillar 301a can be embedded in
the locating notch 204a to enable the fan volute 204 to
be complete.
[0034] In some embodiments of the present invention,
the air supply assembly is configured to be located on
the rear side of the lower part of the compartment 1, and
an airflow channel 22 is arranged above the air supply
assembly. An evaporator 500 can be arranged in the air-
flow channel 22, and a part of the airflow channel 22 (in
the present embodiment, an upper region of the airflow
channel 22) on the downstream side can be provided
with an air supply port for supplying air to the storage
space 10. Correspondingly, the centrifugal wind wheel
400 can be configured to blow air upward so as to enable
the airflow to accelerate upward and flow into the airflow
channel 22 and flow to the air supply port through the
evaporator 500. That is, in a vertical direction, the air
supply assembly can be located below the lowermost
layer of a shelf in the compartment 1, thereby saving the
upper space of the storage space 10 and increasing the
effective volume of the storage space 10.
[0035] Referring to Figure 3 and Figure 10, the air duct
cover plate 200 can comprise a main part 200b and a
guide part 200a, and the fan volute 204 can be arranged
on the inner side of the main part 200b. Specifically, the
air duct cover plate 200 can be composed of an upper
part and a lower part, and the guide part 200a is located
above the main part 200b. The main part 200b can be
configured to be arranged away from the liner 100 with
respect to the airflow channel 22. The guide part 200a
can be configured to bend and extend upward from the
top end of the main part 200b and toward the liner 100
to guide the air blown out by the centrifugal wind wheel
400 to flow to the airflow channel 22. That is, the guide
part 200a and the top of the fan rear cover 300 can to-
gether define an air supply duct of the centrifugal fan.
The guide part 200a is closer to one side of the liner 100
with respect to the main part 200b over against the cen-
trifugal wind wheel 400, so that the cross-sectional area
of the air outlet duct of the centrifugal fan gradually de-
creases from bottom to top so as to promote the accel-
erated flow of air. In some embodiments of the present
invention, the cover plate for defining the airflow channel
22 can be configured to extend upward from the guide
part 200a of the air duct cover plate 200. That is, the
airflow channel 22 and the air supply space 20 can be
isolated from the storage space 10 by the same complete
cover plate.
[0036] In some embodiments of the present invention,
the region of the liner 100 corresponding to the centrifugal
wind wheel 400 is configured to protrude outward away
from the air duct cover plate 200 so as to increase the
air supply space 20 on the air suction side of the centrif-
ugal wind wheel 400. Specifically, the degree that the
liner 100 outward protrudes can be greater than the de-
gree that the main part 200b moves forward and "occu-
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pies" the storage space 10, thereby ensuring the volume
of the storage space 10. It can be understood that the
"occupies" means that the main part 200b is closer to the
front side of the refrigerator body with respect to the guide
part 200a. Because the rear side of the liner 100 is a
refrigerator foaming layer, the front and rear locations of
the liner 100 do not significantly affect the foaming effect
of the foaming layer. Furthermore, because the centrif-
ugal wind wheel 400 which sucks air in from the rear side
is arranged close to the main part 200b, the main part
200b does not need to be arranged at an excessive front
location. Compared with the air supply assembly which
sucks air in from the front side, the air supply assembly
of the present invention reduces the need for the air sup-
ply space 20, so that the volume of the storage space 10
is larger.
[0037] It can be understood that the above-mentioned
"outward protruding" means that the liner 100 faces the
outside of the air supply space 20, that is, the liner 100
can face the storage space 10 and can also face the
refrigerator foaming layer on the rear side of the liner 100.
[0038] The present invention also provides an air sup-
ply system. The air supply system can comprise the
above air supply assembly, a heat exchange device
(such as the evaporator 500) and a refrigerator liner,
wherein at least a part of the refrigerator liner is used for
auxiliary delivery of refrigerating air.
[0039] Referring to Figure 11, a part of the liner 100
located below the evaporator 500 in the air supply system
is configured to bend and extend toward the air duct cover
plate 200 so as to form a water collecting bottom 101, so
that the projection of the evaporator 500 in a vertical di-
rection is in the water collecting bottom 101. That is, a
water collecting groove of the refrigerator can be directly
formed by bending and extending the liner 100 without
being additionally arranged.
[0040] Specifically, a part of the liner 100 located below
the evaporator 500 and located above the water collect-
ing bottom 101 is configured to protrude away from the
air duct cover plate 200 so as to form a water collecting
side 102. The water collecting bottom 101 is configured
to ensure that the side close to the air duct cover plate
200 is higher than the side close to the water collecting
side 102, so that water droplets falling on the water col-
lecting bottom flow toward the water collecting side 102.
Further, the junction of the water collecting side 102 and
the water collecting bottom 101 is configured to have an
inclination angle to ensure that the middle location is low-
er than other locations away from the middle location,
and the middle location is provided with a drain opening
103 for guiding the liquid flowing to the junction to flow
out from the drain opening 103.
[0041] In some embodiments of the present invention,
the water collecting side 102 can be configured to pro-
trude toward the foaming layer so as to further guide the
junction of the water collecting bottom 101 and the water
collecting side 102 to incline downward and be away from
the air outlet duct.

[0042] The air supply system of the refrigerator of the
present invention does not require the use of additional
water collecting groove parts, and guides the defrosting
water generated in the air supply system to be discharged
through the liner 100 having a water collecting shape,
thereby further lowering the manufacturing cost of the
refrigerator, completely discharging the defrosting water,
and simultaneously avoiding the matched mounting of
the water collecting groove structure and the liner 100.
[0043] In some embodiments of the present invention,
the air supply assembly can also comprise a plurality of
guide ribs 202 which are arranged on the inner side of
the air duct cover plate 200 and can be configured to be
located on the downstream side of the air outlet path of
the centrifugal wind wheel 400 so as to equally divide the
airflow blown out by the centrifugal wind wheel 400 into
multiple strands. In general, the air duct cover plate 200
has a certain width, and the plurality of guide ribs 202
are sequentially arranged along the transverse direction
of the air duct cover plate 200. Specifically, the plurality
of guide ribs 202 can be configured to be arranged on
the inner side of the guide part 200a at the same interval
so as to equally divide the airflow blown out by the cen-
trifugal wind wheel 400 into multiple strands, and multiple
strands of airflow respectively flow backward and upward
between every two adjacent guide ribs 202. Therefore,
the air blown out by the centrifugal wind wheel 400 uni-
formly flows to the peripherical side of the evaporator 500
in the airflow channel 22 through the plurality of guide
ribs 202 so as to improve the heat exchange efficiency
of the evaporator 500.
[0044] In some embodiments of the present invention,
a water stop strip 203 can be arranged above the plurality
of guide ribs 202 so as to prevent water droplets from
entering the centrifugal fan. Specifically, the water stop
strip 203 can be arranged at the upper end edge of the
guide part 200a facing the liner 100, and has a downward
inclined angle in a direction from the air duct cover plate
200 to the liner 100 so as to shield a part of the opening
of the air supply duct from the upper side. Because the
guide part 200a guides the air blown out by the centrifugal
fan to supply air backward, the water stop strip 203 lo-
cated above the guide ribs 202 will not generate adverse
effects on the air volume and the air speed and other
items of the refrigerating air supplied backward.
[0045] In some embodiments of the present invention,
a shielding strip 303 can be arranged at the top of the
fan rear cover 300 and is configured to extend backward
from the top of the fan rear cover 300 and overlap on the
water collecting bottom 101 so as to shield an air return
region 21 between the liner 100 and the fan rear cover
300. That is, the shielding strip 303 at the top end of the
fan rear cover 300 completely isolates the air return re-
gion 21 from the water collecting liner 100, and guides
the liquid thereon to flow toward the water collecting liner
100, thereby completely preventing the condensing wa-
ter or defrosting water from entering the centrifugal fan.
Further, the side, connected to the fan rear cover 300,
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of the shielding strip 303 can be slightly lower than the
top end of the fan rear cover 300, thereby preventing the
water droplets falling on the top end of the fan rear cover
300 from splashing into the air outlet duct. Furthermore,
the side, connected to the fan rear cover 300, of the
shielding strip 303 can be configured to be higher than
the side overlapping on the water collecting bottom 101
so as to guide the water droplets thereon to flow toward
the water collecting bottom 101.
[0046] In some embodiments, the main part 200b is
provided with at least one air return group, and each air
return group comprises a plurality of air return ports 201.
The air return group can be configured to be located in
a region close to the transverse end of the main part
200b, and the projections of the plurality of air return ports
201 of the air return group on the air duct cover plate 200
are all outside the projection of the fan volute 204 on the
air duct cover plate 200.
[0047] In some embodiments, a plurality of air return
ports 201 can be configured to be divided into two air
return groups, and each air return group is provided with
a plurality of air return ports 201. The two air return groups
are respectively arranged at the locations close to two
transverse ends of the main part 200b. Therefore, the air
in the storage space 10 enters the air supply space 20
from the peripherical side (mainly two transverse sides)
of the fan volute 204, and the change of the flow direction
of the air return flow is gentler so as to avoid many ex-
cessive turns. In the present invention, by the arrange-
ment of the air return ports 201 which are located on the
peripherical side of the fan volute 204 and the arrange-
ment of the centrifugal wind wheel 400 which sucks air
in from the rear side, the turn angle required for air return
flow is reduced, and a sufficient space for changing the
flow direction is provided for air return flow, so that the
air return flow can be continuously and stably sucked in
by the centrifugal wind wheel 400.
[0048] In some embodiments of the present invention,
the air supply assembly also comprises a plurality of
shielding caps 201a. The plurality of shielding caps 201a
can be configured to be respectively arranged above the
plurality of air return ports 201 of the air return group on
the side of the storage space 10 so as to shield the air
return ports 201 from the upper side, and the air in the
storage space 10 flows to the inner sides of the shielding
caps 201a from bottom to top and enters the air return
ports 201.
[0049] Specifically, the air return ports 201 on the main
part 200b can extend along a transverse direction, and
a shielding cap 201a is arranged above each transverse-
ly extended air return port 201 so as to prevent liquid or
solids such as granular debris in the storage space 10
from entering the air supply space 20 with the air.
[0050] In some embodiments of the present invention,
at least one transverse side end of the air duct cover
plate 200 is provided with a side cover plate 200c which
bends and extends toward the liner 100. The side cover
plate 200c is provided with at least one air return port

201. Specifically, the side cover plate 200c can be formed
on a transverse side end of the main part 200b. Or, side
cover plates 200c can be respectively formed at left and
right sides of the main part 200b. The side cover plate
200c can backward abut against the liner 100 so as to
isolate the air supply space 20 from the storage space
10. Each side cover plate 200c can be provided with a
plurality of air return ports 201 so as to promote air cir-
culation in the compartment 1 and improve the heat ex-
change efficiency. The air return ports 201 on the side
cover plate 200c can be configured to extend along a
vertical direction, and the front side (that is, the side close
to the storage space 10) of each air return port 201 is
provided with a shielding cap 201a.
[0051] Referring to Figure 12 to Figure 14, in some
embodiments of the present invention, the evaporator
500 can be provided with a plurality of linear pipelines
501 which transversely extend and are vertically ar-
ranged at intervals and a plurality of transition pipelines
502 which are connected with the linear pipelines 501.
A plurality of fins 503 are parallelly mounted on each
linear pipeline 501 at intervals, and plate bodies 503a of
the fins 503 are configured to be perpendicular to the
liner 100. Specifically, an oblique part 503b is located at
the bottom of the side of a plate body 503a away from
the liner 100, and is perpendicular to the plate body 503a.
[0052] That is, one end of each fin 503 is provided with
a bent part. Each fin 503 can be configured to be in a
rectangular sheet shape, one corner of the fin 503 is con-
figured to bend out of a plane in which most of a plate
body 503a of the fin 503 is located so as to form an oblique
part 503b, and an oblique edge 503c is formed at the
bent location of the oblique part 503b and the plate body
503a of the fin 503. Specifically, the oblique part 503b
can be preferably a corner located outside the lower end
of each fin 503 so as to guide the liquid such as defrosting
water on the fin 503 to flow toward the inner side of each
fin 503 along the oblique edge 503c, so that as a whole,
the water droplets dropping from the evaporator 500 are
closer to the liner 100, and the requirement for the width
of the water collecting structure is reduced.
[0053] Further, in some embodiments of the present
invention, the oblique part 503b is configured to be per-
pendicular to the plate body 503a of the fin 503 to enable
the tail end of the oblique part 503b to be inward as much
as possible, and simultaneously, the plate body 503a of
the fin 503 and the surface of the oblique part 503b are
kept at a certain distance to ensure the contact of the
evaporator 500 with the air flowing through the evapora-
tor 500, thereby enhancing the heat exchange efficiency.
[0054] A plurality of fins 503 mounted on each linear
pipeline 501 can be configured to ensure that the bent
directions of all oblique parts 503b are the same, so that
the defrosting water dropping from the evaporator 500 is
equalized. The plurality of linear pipelines 501 and the
plurality of transition pipelines 502 can together consti-
tute a serpentine pipeline, and the arrangement of the
plurality of fins 503 on the plurality of linear pipelines 501
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located at the upper part of the serpentine pipeline can
be configured to be denser than the arrangement of the
plurality of fins 503 on the plurality of linear pipelines 501
located at the lower part of the serpentine pipeline.
[0055] In some embodiments of the present invention,
the evaporator 500 can be provided with two vertically
extended support plates, namely a left support plate 504a
located at the left end of the plurality of linear pipelines
501 and a right support plate 504b located at the right
end of the plurality of linear pipelines 501. Further, each
of the bottom ends of the left support plate 504a and the
right support plate 504b is provided with a fin 503 with
an oblique part 503b, and the oblique parts 503b of the
two fins 503 located at the ends of the support plates are
configured to bend toward the middle parts of the linear
pipelines 501. That is, the fins 503 at the ends of the
support plates can be provided with plate bodies 503a
and oblique parts 503b which are substantially the same
as those of the fins 503 of the linear pipelines 501. Spe-
cifically, the fin 503 of one end can be configured to have
the structure which is identical to the structure of the fins
503 of the linear pipelines 501, and the fin 503 of the
other end can be configured to have a structure in mirror
symmetry with the fins 503 of the linear pipelines 501.
[0056] Specifically, the oblique parts 503b of the end
fins 503 in the bent direction of the oblique parts 503b of
the fins 503 on the linear pipelines 501 are configured to
be opposite to the oblique parts 503b of the fins 503 on
the linear pipelines 501 in bent direction, and namely are
relatively bent to the oblique parts 503b of the fins 503
on the linear pipelines 501. Therefore, the ends of the
fins 503 on the outermost side of the evaporator 500 are
all bent toward the inner side of the evaporator 500 so
as to improve the flow dropping location of the defrosting
water and reduce the requirement for the structural size
of the water collecting groove or the water collecting liner
100.
[0057] The evaporator 500 of the present invention can
realize the internal movement of the dropping location of
the liquid such as defrosting water only by bending one
end corner of a common fin, other complicated structures
are not needed, and the technical solution is simple and
feasible.
[0058] Further, the bent oblique part 503b is located
between two adjacent fins 503, that is, on the flow path
of the heat exchange airflow, thereby increasing the bur-
bling of the fins 503 to the heat exchange airflow and
improving the heat exchange efficiency.
[0059] Specifically, the evaporator 500 provided with
the fins 503 is especially suitable for being mounted in
cooperation with the above air supply assembly. Due to
the special structure of the above air supply assembly,
a partial region of the liner 100 needs to protrude to the
inside of the air supply space 20 beyond the size of a
general evaporator 500. The evaporator 500 provided
with the fins 503 can guide the defrosting water to the
inside of the evaporator 500 on the premise of ensuring
the heat exchange area so as to prevent the defrosting

water from dropping outside the water collecting structure
(that is, the water collecting bottom 101 of the liner 100),
thereby simplifying the structure of the liner 100, avoiding
the problem of absorption or unstable mounting of the
liner 100 due to the arrangement of the bent part or the
extension part of the liner 100, and further simplifying the
mounting structure of the liner 100 connected with the
fan rear cover 300 and other water stop structures of the
air duct cover plate 200.
[0060] The present invention also provides a refriger-
ator 1 provided with a refrigerator body 2 comprising at
least one compartment and the above air supply assem-
bly. The at least one compartment is a refrigerating com-
partment 3, and the air supply assembly is arranged in
the refrigerating compartment 3. Preferably, the refriger-
ator 1 is also provided with the evaporator 500 so as to
simplify the assembly of the air supply assembly in the
refrigerator.
[0061] So far, those skilled in the art should recognize
that although a plurality of exemplary embodiments of
the present invention have been shown and described
in detail herein, many other variations or modifications
consistent with the principles of the present invention still
can be directly determined or derived according to the
disclosed contents of the present invention without de-
parting from the spirit and scope of the present invention.
Therefore, the scope of the present invention should be
understood and recognized as covering all other varia-
tions or modifications.

Claims

1. An air supply assembly for a refrigerator, comprising:

an air duct cover plate which defines an air sup-
ply space together with a refrigerator liner and
is configured to isolate the air supply space from
the storage space in the compartment of the re-
frigerator, and
a centrifugal wind wheel which is arranged in
the air supply space, axially sucks air in and
blows out the air to a peripherical side, wherein
the air duct cover plate is provided with a plurality
of air return ports for allowing the air in the stor-
age space to enter the air supply space; and
the centrifugal wind wheel abuts against the in-
ner side of the air duct cover plate and is con-
figured to suction air in from the rear side so as
to draw the air entering the air supply space via
the air return ports in from the rear side of the
centrifugal wind wheel.

2. The air supply assembly according to claim 1, where-
in
a region of the liner corresponding to the centrifugal
wind wheel is configured to protrude outward away
from the air duct cover plate so as to increase the
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air supply space on an air suction side of the centrif-
ugal wind wheel.

3. The air supply assembly according to claim 1, where-
in
the air supply assembly is configured to be located
on the rear side of a lower part of the compartment,
and an airflow channel is arranged above the air sup-
ply assembly;
an evaporator is arranged in the airflow channel, and
the airflow channel is provided with an air supply port
for supplying air to the storage space; and
the centrifugal wind wheel is configured to enable
the air to accelerate upward and flow into the airflow
channel and flow to the air supply port through the
evaporator.

4. The air supply assembly according to claim 3, where-
in
the air duct cover plate is directly mounted and fixed
on the refrigerator liner, the inner side of the air duct
cover plate is provided with a fan volute, and the
centrifugal wind wheel is arranged in the fan volute.

5. The air supply assembly according to claim 4, where-
in
the fan volute is formed on the inner side of the air
duct cover plate so as to mount the centrifugal wind
wheel; and
the fan volute is configured to be integrally formed
with the air duct cover plate.

6. The air supply assembly according to claim 4, also
comprising:

a fan rear cover which is arranged between the
centrifugal wind wheel and the liner and is con-
figured to cover the outside of the centrifugal
wind wheel from the rear side of the centrifugal
wind wheel, wherein
the fan rear cover is provided with an air suction
port for allowing the centrifugal wind wheel to
draw the air from the air supply space in through
the air suction port;
the fan rear cover, the fan volute, and the cen-
trifugal wind wheel constitute a centrifugal fan;
and
the fan volute is provided with a locating notch,
the fan rear cover is provided with a locating
pillar extending forward from the front surface
of the fan rear cover, and the locating pillar is
inserted into the locating notch when the fan rear
cover is mounted on the inner side of the air duct
cover plate.

7. The air supply assembly according to claim 6, where-
in
the fan rear cover is configured to be directly mount-

ed and fixed on the air duct cover plate between the
centrifugal wind wheel and the liner.

8. The air supply assembly according to claim 4, where-
in
the air duct cover plate comprises a main part and
a guide part, and the fan volute is arranged on the
inner side of the main part;
the main part is configured to be arranged away from
the liner with respect to the airflow channel; and
the guide part is configured to bend and extend up-
ward from the top end of the main part and toward
the liner to guide the air blown out by the centrifugal
wind wheel to flow to the airflow channel.

9. The air supply assembly according to claim 8, where-
in
the main part is provided with at least one air return
group, and each air return group comprises the plu-
rality of air return ports;
the air return group is configured to be located in a
region close to a transverse end of the main part; and
the projections of the plurality of air return ports of
the air return group on the air duct cover plate are
located outside the projection of the fan volute on
the air duct cover plate.

10. The air supply assembly according to claim 9, also
comprising:
a plurality of shielding caps which are configured to
be respectively arranged above the plurality of air
return ports of the air return group on the side of the
storage space so as to shield the air return ports from
the upper side, so that the air in the storage space
flows to the inner sides of the shielding caps from
bottom to top and enters the air return ports.

11. The air supply assembly according to claim 1, where-
in
at least one transverse side end of the air duct cover
plate is provided with a side cover plate which bends
and extends toward the liner; and
the side cover plate is provided with at least one air
return port.

12. An air supply system for a refrigerator, comprising
the air supply assembly according to claim 1, and
an evaporator which is arranged above the centrif-
ugal wind wheel and is configured to exchange heat
with the air flowing through the evaporator, wherein
the centrifugal wind wheel is configured to axially
suck air in from the centrifugal wind wheel and blow
out the air upward; and
a part of the liner located below the evaporator is
configured to bend and extend toward the air duct
cover plate so as to form a water collecting bottom,
and the part of the liner enables the projection of the
evaporator in a vertical direction to be in the water
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collecting bottom.

13. The air supply system according to claim 12, wherein
a part of the liner located below the evaporator and
located above the water collecting bottom is config-
ured to protrude away from the air duct cover plate
so as to form a water collecting side;
the water collecting bottom is configured to ensure
that a side close to the air duct cover plate is higher
than a side close to the water collecting side, so that
water droplets falling on the water collecting bottom
flow toward the water collecting side; and
the junction of the water collecting side and the water
collecting bottom is configured to have an inclination
angle to ensure that a middle location is lower than
other locations away from the middle location, and
the middle location is provided with a drain opening
for guiding the liquid flowing to the junction to flow
out from the drain opening.

14. A refrigerator provided with a refrigerator body com-
prising at least one compartment and the air supply
assembly according to any one of claims 1 to 11,
wherein
the at least one compartment is a refrigerating com-
partment, and the air supply assembly is arranged
in the refrigerating compartment.

17 18 



EP 3 722 711 A1

11



EP 3 722 711 A1

12



EP 3 722 711 A1

13



EP 3 722 711 A1

14



EP 3 722 711 A1

15



EP 3 722 711 A1

16



EP 3 722 711 A1

17



EP 3 722 711 A1

18



EP 3 722 711 A1

19



EP 3 722 711 A1

20



EP 3 722 711 A1

21

5

10

15

20

25

30

35

40

45

50

55



EP 3 722 711 A1

22

5

10

15

20

25

30

35

40

45

50

55



EP 3 722 711 A1

23

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

