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(54) FREEZING AND REFRIGERATING DEVICE AND DEFROSTING CONTROL METHOD THEREOF

(67)  The present invention relates to a freezing and
refrigerating device and a defrosting control method
thereof. The freezing and refrigerating device comprises
a box body and a door body. At least one storage com-
partment, an air supply path supplying cooling air flow to
the storage compartment, an air return path enabling the
air flow from the storage compartment to pass, a cooling
chamber and an air discharging path are defined in the
box body, wherein the cooling chamber communicates
with the air supply path and the air return path, and con-
tains an evaporator, a blower and a defrosting heater,
and the air discharging path communicates with the cool-
ing chamber and an ambient space. The air supply path
and the air discharging path are respectively provided
with an air supply door and an air discharging door for
selectively connecting or blocking the air supply path and
the air return path. The presentinvention further provides
a defrosting control method of the freezing and refriger-
ating device. The method comprises the steps of receiv-
ing a defrosting signal, starting the defrosting heater lo-
cated on the evaporator, closing the air supply door, and

opening the air discharging door so that hot air generated
by defrosting can be discharged to the ambient space.
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Description
TECHNICAL FIELD

[0001] The present invention is related to defrosting
technologies of evaporators, and more particularly, to a
freezing and refrigerating device and a defrosting control
method thereof.

BACKGROUND

[0002] Usually, after a freezing and refrigerating de-
vice, such as a fridge or the like, operates for a certain
period, the surface of its evaporator frosts. The frost af-
fects the heat exchange between the evaporator and the
airinside the fridge and reduces the refrigerating efficien-
cy of the evaporator. Therefore, defrosting must be per-
formed after the fridge operates for a certain period.
[0003] In the prior arts, usually defrosting of an evap-
orator is performed by heating. However, hot air gener-
ated during defrosting cannot be discharged out of the
fridge. In this case, on one hand, the hot air may enter
the storage compartment of the fridge via air inlets, and
the temperature in the storage compartmentrises, affect-
ing the freshness and freezing time of food. On the other
hand, after the defrosting for the evaporator ends, if re-
frigerating is performed to the storage compartment
again, the temperature in the storage compartment can
be restored to the temperature before the defrosting is
performed after a long period, thereby increasing the en-
ergy consumption of the fridge.

SUMMARY

[0004] Afirstaspectof this invention aims to overcome
at least one defect of existing freezing and refrigerating
devices, and provides a freezing and refrigerating device.
The freezing and refrigerating device of this invention
can discharge the hot air generated by defrosting out of
the freezing and refrigerating device, so that temperature
rise in the storage compartment due to the defrosting hot
air can be avoided, preservation time of food is extended
and the energy consumption of the freezing and refrig-
erating device is reduced.

[0005] A further object of the first aspect of this inven-
tion is to shorten the defrosting time of the freezing and
refrigerating device to improve the defrosting effect.
[0006] Another object of the first aspect of this inven-
tion is to automatically stop the defrosting for the evap-
orator.

[0007] One object of a second aspect of this invention
is to provide a defrosting control method of a freezing
and refrigerating device.

[0008] According to the first aspect of this invention,
this invention provides a freezing and refrigerating de-
vice, comprising a box body and a door body pivotably
connected to the box body, wherein inside the box body
are defined: at least one storage compartment for storing
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articles; an air supply path configured to supply cooling
air flow to the at least one storage compartment; an air
return path configured to allow the air flow from the at
least one storage compartment to pass; a cooling cham-
ber which communicates with the air supply path and the
air return path, and contains an evaporator for cooling
the air entering the cooling chamber from the air return
path, a blower for driving the air inside the cooling cham-
ber to flow towards the air supply path and a defrosting
heater provided on the evaporator; and an air discharging
path communicating with the cooling chamber and an
ambient space so that the air in the cooling chamber is
directly discharged to the ambient space, wherein the air
supply path and the air return path are respectively pro-
vided with an air supply door and an air discharging door
for selectively connecting or blocking the air supply path
and the air return path.

[0009] Optionally, the air discharging path is provided
with an air discharging pump therein for driving the air in
the cooling chamber to flow towards the ambient space.
[0010] Optionally, one end of the air discharging path
communicating with the cooling chamber is located
downstream of the blower in the air flowing direction.
[0011] Optionally, the at least one storage compart-
ment comprises a refrigerating compartment and a freez-
ing compartment that are provided in a vertical direction
relative to each other, and the cooling chamber is located
behind the freezing compartment and is separated there-
from by a rear cover plate of the freezing compartment.
[0012] Optionally, the air supply path comprises a re-
frigerating air feeding passage located behind the refrig-
erating compartment and a freezing air inlet provided at
the rear cover plate of the freezing compartment, and the
air supply door comprises a refrigerating air feeding door
provided inside the refrigerating air feeding passage and
a freezing air feeding door provided at the freezing air
inlet.

[0013] Optionally, the air return path comprises a re-
frigerating air return passage, which extends from the
bottom of the refrigerating compartment to an air return
opening part of the cooling chamber and intersects with
the air discharging path; and the air discharging door is
provided at an intersection of the refrigerating air return
passage and the air discharging path, such that when
the air discharging door is in a first state, the refrigerating
air return passage is connected and the air discharging
path is blocked, and when the air discharging door is in
a second state, the refrigerating air return passage is
blocked and the air discharging path is connected.
[0014] Optionally, a top of the evaporator is provided
with a first temperature sensor to detect a temperature
of the top of the evaporator.

[0015] Optionally, the defrosting heater is provided on
the bottom of the evaporator and faces a groove provided
in the bottom of the cooling chamber, such that defrosting
water generated during defrosting flows into a water col-
lecting box provided at the bottom of the box body via a
water discharging pipe communicating with the groove.



3 EP 3 290 836 A1 4

[0016] According to the second aspect of this inven-
tion, this invention also provides a defrosting control
method of a freezing and refrigerating device, the method
comprising: step A: receiving a defrosting signal instruct-
ing the evaporator of the freezing and refrigerating device
to perform defrosting; step B: starting the defrosting heat-
er located on the evaporator; step C: closing the air sup-
ply door located in the air supply path of the freezing and
refrigerating device to block the air supply path; and step
D: opening the air discharging door located in the air dis-
charging path of the freezing and refrigerating device to
connect the air discharging path, such that hot air gen-
erated by the defrosting heater when performing heating
and defrostingis directly discharged to the ambient space
via the air discharging path.

[0017] Optionally, after the step A, the method further
comprises step E: starting the air discharging pump in
the air discharging path to drive the hot air in the cooling
chamber to be discharged to the ambient space via the
air discharging path.

[0018] Optionally, after the step E, the method further
comprises step F: when the temperature of the top of the
evaporator reaches a first predetermined temperature,
stopping the defrosting heater.

[0019] Optionally, after the step F, the method further
comprises step G: when the defrosting heater is stopped
for a predetermined time period, closing the air discharg-
ing pump and the air discharging door.

[0020] In the freezing and refrigerating device of this
invention, as the air supply path communicating with the
cooling chamber and the storage compartment is provid-
ed with an air supply door, and the air discharging path
communicating with the cooling chamber and the ambi-
ent space is provided with an air discharging door, when
defrosting is performed to the evaporator in the cooling
chamber, the air supply door can block the air supply
path, preventing the hot air generated when the defrost-
ing heater heats and defrosts from flowing into the stor-
age compartment via the air supply path. In addition, the
air discharging path can be opened by the air discharging
door, so that hot air generated by defrosting is directly
discharged to the ambient space via the air discharging
path. Therefore, the freezing and refrigerating device of
this invention can prevent the temperature in the storage
compartment from increasing due to the defrosting hot
air, and extend the preservation time of food. In addition,
the defrosting operations of the evaporator hardly affect
the temperature in the storage compartment. After the
defrosting for the evaporator ends, if refrigerating is per-
formed to the storage compartment again, the tempera-
ture in the storage compartment can be restored to the
temperature before the defrosting is performed in a short
period, thereby reducing the energy consumption of the
freezing and refrigerating device.

[0021] Further, in the freezing and refrigerating device
of this invention, as the air discharging path is provided
with an air discharging pump therein for driving the air in
the cooling chamber to flow towards the ambient space,
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the hot air generated by defrosting can be discharged in
time, improving the air flow, shortening the defrosting
time of the freezing and refrigerating device and improv-
ing the defrosting effect.

[0022] Further, in the freezing and refrigerating device
of this invention, as a top of the evaporator is provided
with a first temperature sensor to detect a temperature
of the top of the evaporator in real time, the defrosting
condition can be determined. When the temperature of
the top of the evaporator reaches a predetermined tem-
perature, the defrosting heater is stopped, thereby auto-
matically stopping the defrosting operations for the evap-
orator.

[0023] The above and other objects, advantages and
features of the invention will be understood by those
skilled inthe art more clearly with reference to the detailed
description of the embodiments of this invention below
with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Thefollowings willdescribe some embodiments
of this invention in detail in an exemplary rather than re-
strictive manner with reference to the accompanying
drawings. The same reference signs in the drawings rep-
resent the same or similar parts. Those skilled in the art
shall understand that these drawings are only schematic
ones of this invention, and may not be necessarily drawn
according to the scales. In the drawings:

Fig. 1 is a schematic view of a freezing and refriger-
ating device according to an embodiment of this in-
vention;

Fig. 2 is a schematic view of a freezing and refriger-
ating device in a refrigerating state according to an
embodiment of this invention;

Fig. 3 is a schematic view of a freezing and refriger-
ating device in a defrosting state according to an
embodiment of this invention;

Fig. 4 is a schematic view of a freezing and refriger-
ating device according to another embodiment of this
invention;

Fig. 5 is a schematic view of a freezing and refriger-
ating device according to yet another embodiment
of this invention;

Fig. 6 is a flow chart of a defrosting control method
of a freezing and refrigerating device according to
an embodiment of this invention; and

Fig. 7 is a flow chart of a defrosting control method
of a freezing and refrigerating device according to
another embodiment of this invention.
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DETAILED DESCRIPTION

[0025] Fig. 1 is a schematic view of a freezing and re-
frigerating device according to an embodiment of this in-
vention. As shown in Fig. 1, the freezing and refrigerating
device 1 comprises a box body 100 and a door body 200
pivotably connected to the box body 100. Inside the box
body 100 are defined: at least one storage compartment
for storing articles, an air supply path, an air return path
and a cooling chamber 40. The air supply path is config-
ured to supply cooling air flow to the at least one storage
compartment. The air return path is configured to allow
the air flow from the at least one storage compartment
to pass. The cooling chamber 40 communicates with the
air supply path and the air return path, and contains an
evaporator 41 for cooling the air entering the cooling
chamber 40 from the air return path, a blower 42 for driv-
ing the air inside the cooling chamber 40 to flow towards
the air supply path and a defrosting heater 43 provided
on the evaporator. In particular, the box body 100 further
defines an air discharging path 50 communicating with
the cooling chamber 40 and an ambient space, so that
the air in the cooling chamber 40 can be directly dis-
charged to the ambient space. The air supply path and
the air discharging path 50 are respectively provided
therein with an air supply door and an air discharging
door 51 respectively to selectively connect or block the
air supply path and the air discharging path 50.

[0026] In the freezing and refrigerating device 1 of this
invention, as the air supply path communicating with the
cooling chamber 40 and the storage compartment is pro-
vided with an air supply door, and the air discharging
path 50 communicating with the cooling chamber 40 and
the ambient space is provided with an air discharging
door 51, when defrosting is performed to the evaporator
41 in the cooling chamber 40, the air supply door can
block the air supply path, preventing the hot air generated
when the defrosting heater 43 heats and defrosts from
flowing into the storage compartment via the air supply
path. In addition, the air discharging path 50 can be
opened by the air discharging door 51, so that hot air
generated by defrosting is directly discharged to the am-
bient space via the air discharging path 50. Therefore,
the freezing and refrigerating device 1 of this invention
can prevent the temperature in the storage compartment
from increasing due to the defrosting hot air, and extend
the preservation time of food. In addition, the defrosting
operations of the evaporator 41 hardly affect the temper-
ature in the storage compartment. After the defrosting
for the evaporator 41 ends, if refrigerating is performed
to the storage compartment again, the temperature in
the storage compartment can be restored to the temper-
ature before the defrosting is performed in a short period,
thereby reducing the energy consumption of the freezing
and refrigerating device 1.

[0027] Insome embodiments of this invention, one end
of the air discharging path 50 communicating with the
cooling chamber 40 is located downstream of the blower
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42 in the air flowing direction. Thus, when the evaporator
41 needs defrosting, the blower 42 may continue working
at alow power to drive the hot air generated by defrosting
to be discharged to the ambient space via the air dis-
charging path 50 located downstream of the blower 42,
saving an additional driving member and simplifying the
structure of the freezing and refrigerating device 1.
[0028] In some embodiments of this invention, the at
least one storage compartment comprises a refrigerating
compartment 11 and a freezing compartment 12 that are
provided in a vertical direction relative to each other, and
the cooling chamber 40 is located behind the freezing
compartment 12 and is separated therefrom by a rear
cover plate 121 of the freezing compartment 12. The air
supply path comprises arefrigerating air feeding passage
211 located behind the refrigerating compartment 11 and
a freezing air inlet 212 provided at the rear cover plate
121 of the freezing compartment 12, and the air supply
door comprises a refrigerating air feeding door 221 pro-
vided inside the refrigerating air feeding passage 211
and a freezing air feeding door 222 provided at the freez-
ing air inlet 212. That is, in the embodiments of this in-
vention, the cooling chamber 40 communicates with the
refrigerating compartment 11 and the freezing compart-
ment 12 via the refrigerating air feeding passage 211 and
the freezing air inlet 212 respectively.

[0029] Further, the cooling chamber 40 comprises an
air feeding opening part communicating with the air sup-
ply path to supply cooling air flow to the at least one stor-
age compartment via the air feeding opening part. Spe-
cifically, the air feeding opening part comprises a refrig-
erating air feeding opening communicating with an air
inlet end of the refrigerating air feeding passage 211 and
a freezing air feeding opening communicating with the
freezing air inlet 212. The refrigerating air feeding open-
ing and the freezing air feeding opening are located
downstream of the evaporator 41 in the air flowing direc-
tion to allow the air cooled by the evaporator 41 to pass.
Further, the refrigerating air feeding door 221 may be
provided at the airinlet end of the refrigerating air feeding
passage 211. Those skilled in the art shall understand
that in other embodiments of this invention, the refriger-
ating airfeeding door 221 may be provided at any position
in the refrigerating air feeding passage 211, or at an air
inlet of the refrigerating compartment 11.

[0030] In some embodiments of this invention, the air
return passage may comprise a refrigerating air return
passage 31 and a freezing air return passage 32. The
air return opening part of the cooling chamber 40 may
comprise a refrigerating air return opening communicat-
ing with the refrigerating air return passage 31 and a
freezing air return opening communicating with the freez-
ing air return passage 32. The air return opening part is
located upstream of the evaporator 41 in the air flowing
direction, or the refrigerating air return opening and the
freezing air return opening are located upstream of the
evaporator 41 in the air flowing direction, to guide the air
from the refrigerating compartment 11 and the freezing
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compartment 12 to the evaporator 41 for cooling. The
refrigerating air return passage 31 extends from the bot-
tom of the refrigerating compartment 11 to the air return
opening part of the cooling chamber 40.

[0031] Further, the refrigerating air return passage 31
is located behind the cooling chamber 40, and intersects
with the air discharging path 50 communicating with the
cooling chamber 40 and the ambient space. The air dis-
charging door 51 is provided at an intersection of the
refrigerating airreturn passage 31 and the air discharging
path 50, such that when the air discharging door 51 is in
a first state (a closed state), the refrigerating air return
passage 31 is connected and the air discharging path 50
is blocked, and when the air discharging door 51 is in a
second state (an opened state), the refrigerating air re-
turn passage 31 is blocked and the air discharging path
50 is connected. Thus, the air discharging door 51 can
simultaneously control the connecting or blocking of the
refrigerating airreturn passage 31 and the air discharging
path 50, reducing the number of air doors and simplifying
the structure of the freezing and refrigerating device 1 to
some extent.

[0032] Insome embodiments of this invention, a top of
the evaporator 41 is provided with a first temperature
sensor 411 to detect a temperature of the top of the evap-
orator 41. When the temperature of the top of the evap-
orator 41 reaches a first predetermined temperature, it
is determined that defrosting of the evaporator 41 ends.
Therefore, the defrosting heater 43 can be controlled au-
tomatically to stop heating the evaporator 41 based on
the temperature data detected by the first temperature
sensor 411 to realize smart control.

[0033] Further, rear cover plates of the refrigerating
compartment 11 and the freezing compartment 12 may
be provided with second and third temperature sensors
111, 122 to detect the temperatures in the refrigerating
compartment 11 and the freezing compartment 12 re-
spectively.

[0034] In some embodiments of this invention, the de-
frosting heater 43 may be provided on the bottom of the
evaporator 41 and faces a groove 44 provided in the bot-
tom of the cooling chamber 40, such that defrosting water
generated during defrosting flows into a water collecting
box 80 provided at the bottom of the box body 100 via a
water discharging pipe 70 communicating with the
groove 44. The water collecting box 80 is provided on a
compressor 90. When the compressor 90 works, water
in the water collecting box 80 is evaporated by the heat
generated by the compressor.

[0035] Fig. 2 is a schematic view of a freezing and re-
frigerating device in a refrigerating state according to an
embodiment of this invention. The arrows in this figure
represent the air flowing directions. When the freezing
and refrigerating device 1 is in a refrigerating state, the
compressor 90, the evaporator 41 and the blower 42 are
in operation states. The refrigerating air feeding door 221
and the freezing air feeding door 222 are opened to con-
nect the refrigerating air feeding passage 211 and the
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freezing air inlet 212 respectively. The air flow cooled by
the evaporator 41 sequentially passes the freezing air
feeding opening, the air supply door and the air supply
path of the coolingchamber 40, and flows into the storage
compartment. That is, in this embodiment, the cooling air
flow sequentially passes the refrigerating air feeding
opening, the refrigerating air feeding door 221, the refrig-
erating air feeding passage 211 and the air inlet of the
refrigerating compartment, and flows into the refrigerat-
ing compartment 11. The cooling air flow sequentially
passes the freezing air feeding opening, the freezing air
feeding door 222, the freezing air feeding inlet 212, and
flows into the freezing compartment 12. The air in the
storage compartment passes the air return path to return
to the cooling chamber, is cooled by the evaporator 41
and flows into the storage compartment again. Thus, the
air circulation pathis formed. Thatis, in this embodiment,
the air in the refrigerating compartment 11 passes the
refrigerating air return passage 31 to return to the air
return opening part of the cooling chamber 40, is cooled
by the evaporator 41 and flows into the refrigerating com-
partment 11 again. Thus, the air circulation path in the
refrigerating compartment 11 is formed. The air in the
freezing compartment 12 passes the freezing air return
passage 32 to return to the air return opening part of the
cooling chamber 40, is cooled by the evaporator 41 and
flows into the freezing compartment 12 again. Thus, the
air circulation path in the freezing compartment 12 is
formed. In addition, the air discharging door 51 is closed
to block the air discharging path 50 and prevent the air
flow cooled by the evaporator 41 from flowing to the am-
bient space.

[0036] Further, when the second temperature sensor
111 detects that the temperature in the refrigerating com-
partment 11 reaches a second predetermined value, the
freezing and refrigerating device 1 may control the refrig-
erating air feeding door 221 to close; when the third tem-
perature sensor 122 detects that the temperature in the
freezing compartment 12 reaches a third predetermined
value, the freezing and refrigerating device 1 may control
the freezing air feeding door 222 to close, thereby real-
izing automatic control of the cooling of the storage com-
partment.

[0037] Fig. 3 is a schematic view of a freezing and re-
frigerating device in a defrosting state according to an
embodiment of this invention. The arrows in this figure
represent the air flowing directions. When the freezing
and refrigerating device 1 is in a defrosting state, the
compressor 90 and the evaporator 41 are stopped. The
defrosting heater 43 is started to heat the evaporator 41.
The air discharging door 51 is opened, such that the hot
air generated by defrosting is directly discharged to the
ambient space via the air discharging path 50. The re-
frigerating air feeding door 221 and the freezing air feed-
ing door 222 are closed to block the refrigerating air feed-
ing passage 211 and the freezing airinlet 212, preventing
the hot air generated by defrosting from entering the re-
frigerating compartment 11 and the freezing compart-
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ment 12 and avoiding influence to food preservation due
to temperature fluctuations. The air in the ambient space
may sequentially pass the water collecting box 80, the
water discharging pipe 70 and the groove 44 to enter the
cooling chamber 40, thereby forming an air circulation
path when performing defrosting to the evaporator 41.
Further, when performing defrosting to the evaporator
41, the blower 42 may stop, and the hot air generated
during defrosting may be discharged to the ambient
space via the air discharging path 50 in a natural heat
radiation manner. Preferably, the blower 42 may work at
alow power, so that the hot air generated during defrost-
ing is discharged to the ambient space via the air dis-
charging path 50 in a compulsory manner.

[0038] Fig. 4 is a schematic view of a freezing and re-
frigerating device in an air discharging state according
to another embodiment of this invention. In other embod-
iments of this invention, the air discharging path 50 is
provided with an air discharging pump 52 therein for driv-
ing the air in the cooling chamber 40 to flow towards the
ambient space. One end of the air discharging path 50
communicating with the cooling chamber 40 may be lo-
cated upstream or downstream of the blower 42 in the
air flowing direction. When the evaporator 41 needs de-
frosting, the air discharging pump 52 may be started to
drive the hot air generated during defrosting to be dis-
charged to the ambient space via the air discharging path
50. At this time, the blower 42 may stop. Other structural
features of the freezing and refrigerating device 1 in this
embodiment of this invention are the same as those in
the embodiment showninFig. 1, and will not be repeated.
[0039] Fig. 5 is a schematic view of a freezing and re-
frigerating device according to yet another embodiment
of this invention. In this embodiment of this invention, the
at least one storage compartment comprises a freezing
compartment 12, and the cooling chamber 40 is located
behind the freezing compartment 12. The air supply path
comprises a freezing air inlet 212 provided at the rear
cover plate 121 of the freezing compartment 12. The air
return path comprises a freezing air return passage 32
located at the bottom of the freezing compartment 12.
The air supply door comprises a freezing air feeding door
222 provided at the freezing air inlet 212. Other structural
features of the freezing and refrigerating device 1 in this
embodiment of this invention are the same as those in
the embodiment showninFig. 1, and will not be repeated.
[0040] Fig.6is aflow chartof a defrosting control meth-
od of a freezing and refrigerating device according to an
embodiment of this invention. In this embodiment, the
defrosting control method comprises: step A: receiving
a defrosting signal instructing the evaporator 41 of the
freezing and refrigerating device 1 to perform defrosting;
step B: starting the defrosting heater 43 located on the
evaporator 41; step C: closing the air supply door located
in the air supply path of the freezing and refrigerating
device 1 to block the air supply path; and step D: opening
the air discharging door 51 located in the air discharging
path 50 of the freezing and refrigerating device 1 to con-
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nect the air discharging path 50, such that hot air gener-
ated by the defrosting heater 43 when performing heating
and defrostingis directly discharged to the ambient space
via the air discharging path 50.

[0041] Those skilled in the art shall understand that in
this embodiment, there is no chronological orderbetween
the steps C and D. In other words, after starting the de-
frosting heater 43, the air supply door may be closed,
and then the air discharging door 51 is opened; or the air
discharging door 51 is opened first, and then the air sup-
ply door is closed.

[0042] Fig.7is aflow chartof adefrosting control meth-
od of a freezing and refrigerating device according to
another embodiment of this invention. In other embodi-
ments, after the step A, the method further comprises
step E: starting the air discharging pump 52 in the air
discharging path 50 to drive the hot air in the cooling
chamber 40 to be discharged to the ambient space via
the air discharging path 50. The blower may stop at this
time, and only the air discharging pump 52 drives the air
flow. Those skilled in the art shall understand that in this
embodiment, there is no chronological order between the
steps E and (C, D). In other words, the steps E and (C,
D) may be performed in any order or simultaneously.
[0043] After the step E, the method further comprises
step F: when the temperature of the top of the evaporator
41 reaches a first predetermined temperature, stopping
the defrosting heater 43. In this step, the first temperature
sensor 411 provided at the top of the evaporator 41 may
detect the temperature of the top of the evaporator 41.
The first predetermined temperature may be the temper-
ature when defrosting for the evaporator 41 ends.
[0044] Further, after the step F, the method further
comprises step G: when the defrosting heater 43 is
stopped for a predetermined time period, closing the air
discharging pump 52 and the air discharging door 51.
When the defrosting heater 43 is stopped for a predeter-
mined time period, the hot air generated during defrosting
of the evaporator 41 is basically completely discharged
to the ambient space. Closing the air discharging pump
52 and the air discharging door 51 at this time can prevent
excessive heat exchange between the air in the freezing
and refrigerating device and the air in the ambient space,
and improve the cooling performance of the freezing and
refrigerating device.

[0045] Those skilled in the art shall understand that the
freezing and refrigerating device 1 of this invention may
be a fridge, a refrigerating cabinet, a wine cabinet, a re-
frigerating tank or other devices having a freezing or re-
frigerating function or having a freezing or refrigerating
compartment.

[0046] Although multiple embodiments of this inven-
tion have been illustrated and described in detail, those
skilled in the art may make various modifications and
variations to the invention based on the content disclosed
by this invention or the content derived therefrom without
departing from the spirit and scope of the invention. Thus,
the scope of this invention should be understood and
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deemedtoinclude these and other modifications and var-
iations.

Claims

1. Afreezing and refrigerating device, comprising a box
body and a door body pivotably connected to the box
body, wherein inside the box body are defined:

at least one storage compartment for storing ar-
ticles;

an air supply path configured to supply cooling
air flow to the at least one storage compartment;
an air return path configured to allow the air flow
from the at least one storage compartment to
pass;

acooling chamber which communicates with the
air supply path and the air return path, and con-
tains an evaporator for cooling the air entering
the cooling chamber from the air return path, a
blowerfor driving the airinside the cooling cham-
ber to flow towards the air supply path and a
defrosting heater provided on the evaporator;
and

an air discharging path communicating with the
cooling chamber and an ambient space so that
the air in the cooling chamber is directly dis-
charged to the ambient space, wherein

the air supply path and the air return path are
respectively provided with an air supply door and
an air discharging door for selectively connect-
ing or blocking the air supply path and the air
return path.

2. The freezing and refrigerating device of claim 1,
wherein the air discharging path is provided with an
air discharging pump therein for driving the air in the
cooling chamber to flow towards the ambient space.

3. The freezing and refrigerating device of claim 1,
wherein one end of the air discharging path commu-
nicating with the cooling chamber is located down-
stream of the blower in the air flowing direction.

4. The freezing and refrigerating device of claim 1,
wherein the at least one storage compartment com-
prises a refrigerating compartment and a freezing
compartment that are provided in a vertical direction
relative to each other, and the cooling chamber is
located behind the freezing compartment and is sep-
arated therefrom by a rear cover plate of the freezing
compartment.

5. The freezing and refrigerating device of claim 4,
wherein the air supply path comprises a refrigerating
air feeding passage located behind the refrigerating
compartment and a freezing air inlet provided at the
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rear cover plate of the freezing compartment, and
the air supply door comprises a refrigerating air feed-
ing door provided inside the refrigerating air feeding
passage and a freezing air feeding door provided at
the freezing air inlet.

The freezing and refrigerating device of claim 4,
wherein the air return path comprises a refrigerating
air return passage, which extends from the bottom
of the refrigerating compartment to an air return
opening part of the cooling chamber and intersects
with the air discharging path; and

the air discharging door is provided at an intersection
of the refrigerating air return passage and the air
discharging path, such that when the air discharging
door is in a first state, the refrigerating air return pas-
sage is connected and the air discharging path is
blocked, and when the air discharging door is in a
second state, the refrigerating air return passage is
blocked and the air discharging path is connected.

The freezing and refrigerating device of claim 1,
wherein a top of the evaporator is provided with a
first temperature sensor to detect a temperature of
the top of the evaporator.

The freezing and refrigerating device of claim 1,
wherein the defrosting heater is provided on the bot-
tom of the evaporator and faces a groove provided
in the bottom of the cooling chamber, such that de-
frosting water generated during defrosting flows into
a water collecting box provided at the bottom of the
box body via a water discharging pipe communicat-
ing with the groove.

A defrosting control method of a freezing and refrig-
erating device of any of claims 1-8, the method com-
prising:

step A: receiving a defrosting signal instructing
the evaporator of the freezing and refrigerating
device to perform defrosting;

step B: starting the defrosting heater located on
the evaporator;

step C: closing the air supply door located in the
air supply path of the freezing and refrigerating
device to block the air supply path; and

step D: opening the air discharging door located
in the air discharging path of the freezing and
refrigerating device to connect the air discharg-
ing path, such that hot air generated by the de-
frosting heater when performing heating and de-
frosting is directly discharged to the ambient
space via the air discharging path.

10. The defrosting control method of claim 9, after the

step A, further comprising: step E: starting the air
discharging pump in the air discharging path to drive
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the hot air in the cooling chamber to be discharged
to the ambient space via the air discharging path.

The defrosting control method of claim 10, after the
step E, further comprising: step F: when the temper-
ature of the top of the evaporator reaches a first pre-
determined temperature, stopping the defrosting
heater.

The defrosting control method of claim 11, after the
step F, further comprising: step G: when the defrost-
ing heater is stopped for a predetermined time peri-
od, closing the air discharging pump and the air dis-
charging door.
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Receiving a defrosting signal instructing the evaporator
of the freezing and refrigerating device to perform
defrosting

Starting the defrosting heater located on the evaporator

Closing the air supply door located in the air supply path
of the freezing and refrigerating device to block the air

supply path

Opening the air discharging door located in the air
discharging path of the freezing and refrigerating device
to connect the air discharging path, such that hot air
generated by the defrosting heater when performing
heating and defrosting is directly discharged to the

ambient space via the air discharging path

Fig. 6
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Receiving a defrosting signal instructing the evaporator of the
freezing and refrigerating device to perform defrosting

Starting the defrosting heater located on the evaporator

Closing the air supply door located in the air supply path of the
freezing and refrigerating device to block the air supply path

Opening the air discharging door located in the air discharging
path of the freezing and refrigerating device to connect the air
discharging path, such that hot air generated by the defrosting
heater when performing heating and defrosting is directly
discharged to the ambient space via the air discharging path

Starting the air discharging pump in the air discharging path to
drive the hot air in the cooling chamber to be discharged to the
ambient space via the air discharging path

When the temperature of the top of the evaporator reaches a
first predetermined temperature, stopping the defrosting heater

When the defrosting heater is stopped for a predetermined time
period, closing the air discharging pump and the air discharging
door

Fig. 7
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