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(54) REFRIGERATOR

(67)  The present invention provides a refrigerator,
comprising: a freezing chamber (1205); a refrigerating
chamber (1203) provided above the freezing chamber
(1205); and a fan (305) provided on the back of the freez-
ing chamber and above an evaporator (303) to at least
enabling cold air to flow into the freezing chamber (1205)
from an air outlet through an air duct (315). An interme-
diate separator plate (307) between the freezing cham-
ber (1205) and the refrigerating chamber (1203) is pro-
vided on the back of the freezing chamber to bend the
inside of the freezing chamber upwards to create a space
for the freezing chamber, and at least part of the fan (305)
is provided in the space (309).
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Description
TECHNICAL FIELD

[0001] The present invention relates to a refrigerator
having a freezing chamber and a refrigerating chamber.

BACKGROUND

[0002] A practice arises in recent years: cutting vege-
table and then storing itin a freezing chamber, and taking
the vegetable out of the freezing chamber upon cooking
the vegetable. Therefore, there is a requirement for re-
ducing the volume of vegetable compartment and in-
creasing the volume of the freezing chamber.

[0003] Inaddition, patentdocument 1 discloses the fol-
lowing technique: adding a fan cover to a fan which feeds
cold air to the freezing chamber and refrigerating cham-
ber to save electrical power. The fan cover is closed and
a heater is on during defrosting, so that warm air does
not flow in the refrigerator.

(Prior art document)
(Patent document)

[0004]
6254404
[0005] The fan and a fan shielding cover provided with
a fan cover are disposed on a back side of the freezing
chamber. Therefore, the size of the fan shielding device
takes up the volume of the freezing chamber. In addition,
on the back side of the freezing chamber are disposed
an evaporator serving as a cooler and a heater for de-
frosting purpose. If the freezing chamber is disposed at
the lowermost portion of the refrigerator, a machine room
disposed in the lower portion of the refrigerator and pro-
vided with a compressor will takes up the space for dis-
posing the evaporator and the heater, so that the volume
of the freezing chamber becomes smaller.

[0006] In view of the above, it is necessary to improve
the conventional refrigerators to solve the above prob-
lems.

Patent document 1: Japanese patent No.

SUMMARY

[0007] An object of the present invention is to provide
arefrigerator whichis provided with a fan shielding device
and has an increased volume of the freezing chamber
[0008] Anotherobjectof the presentinvention is to pro-
vide a power-saving refrigerator by providing a fan shield-
ing device. In addition, the refrigerator according to the
presentinvention may also improve the cooling efficiency
by disposing the vertically elongated evaporator on the
back of the freezing chamber.

[0009] To achieve the above-mentioned objects, the
present invention provides a refrigerator comprising: a
freezing chamber; a refrigerating chamber disposed
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above the freezing chamber; and a fan disposed on a
back side of the freezing chamber and above an evapo-
rator, so that the fan can at least make cold air flow into
the freezing chamber through an air duct and through an
air outlet, an intermediate separator plate between the
freezing chamber and the refrigerating chamber is on a
back side of the freezing chamber so that an inner side
of the freezing chamber bends upward to create a space
for the freezing chamber, and at least a portion of the fan
is disposed in the space.

[0010] As such, the refrigerator according to the
present invention is provided with a fan in the space,
which can increase the volume of the freezing chamber.
In addition, the present invention can provide a power-
saving refrigerator by providing a fan shielding device.
Furthermore, in the refrigerator according to the present
invention, the cooling efficiency can be enhanced and
the volume of the freezing chamber can be increased by
setting a vertically elongated site for disposing the evap-
orator which is on the back of the freezing chamber and
disposed above the machine room.

[0011] As a further improvement of the present inven-
tion, an air outlet of the freezing chamber is disposed at
a position parallel to the fan. As such, the cold air can be
sent to the freezing chamber with a high air flow rate.
[0012] As a further improvement of the present inven-
tion, a fan cover and a fan shielding device are provided
coaxial with a central shaft of the fan, the fan cover as-
sumes a shape of a cover with an internal thread, the fan
is mounted on the fan shielding device, the fan cover
opens and closes by the rotation of a shaft portion, the
shaft portion is disposed above the fan, is coaxial with
the central shaft ofthe fan and is engaged with the internal
thread, a cooling space cooled by the evaporator com-
municates with a space of the air duct by opening the fan
cover, and the communication between the cooling
space and the space of the air duct is blocked by closing
the fan cover.

[0013] Thus, the fan cover can be opened and closed
with a simple mechanism. The present invention can
block the communication between the cooling space and
the space of the air duct by providing the fan shielding
device.

[0014] As a further improvement of the present inven-
tion, a heater is disposed below the evaporator; during
a defrosting period, the fan cover closes and blocks the
communication between the cooling space and the space
of the air duct, and the heater is activated to melt frost.
[0015] Thus,intherefrigeratoraccordingtothe present
invention, the fan can be shielded during a defrosting
period when the heater is turned on. With the fan being
shielded, it will not occur that the warm air in the refrig-
erator flows around and the temperature rises. Thus, the
present invention may achieve power saving.

[0016] As a further improvement of the present inven-
tion, a vegetable compartment is disposed below the re-
frigerating chamber and directly above the intermediate
separator plate. As such, the volume of the vegetable
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compartment can be reduced and the volume of the
freezing chamber can be increased.

[0017] Advantageous effects of the present invention
are as follows: the refrigerator according to the present
invention is provided with the fan shielding device, which
can increase the volume of the freezing chamber. In ad-
dition, the present invention can provide a power-saving
refrigerator with the fan shielding device being provided.
Furthermore, a refrigerator with a high cooling efficiency
and an increased volume of the freezing chamber can
be provided by disposing a vertically elongated evapo-
rator on the back side of the freezing chamber.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

FIG. 1 is a schematic diagram of a refrigerator ac-
cording to the present invention.

FIG. 2 is a front view of the refrigerator whose door
body is opened according to the present invention.
FIG. 3 is a cross-sectional view of the refrigerator
shown in FIG. 2 taken along the line A-A.

FIG. 4 is a schematic diagram of a portion, namely,
a fan and a fan cover, of a fan shielding device of
the refrigerator according to the present invention.

FIG. 5 is a front view of the fan shielding device of
the refrigerator according to the present invention.

Listing of parts designated by reference numerals:

[0019]

101 refrigerator

103 refrigerator main body

105 door body

107 door body

1201  refrigerator body

1203 refrigerating chamber

1205 freezing chamber

1207  refrigerating chamber for storing food to be re-
frigerated

1209 Vegetable compartment

211 air outlet

213 air outlet

215 air outlet

217 air outlet

219 air outlet

221 air return port

223 air return port

225 air return port

227 air outlet

229 air outlet

231 air outlet

301 machine room

303 evaporator

305 fan

307 intermediate separator plate
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309 space

31 heater

313 air throttle

315 air duct

317 air duct

319 air outlet

321 air outlet

323 air outlet

325 air return port
329 air outlet

331 air outlet

401 a portion of the fan shielding device
403 fan

405 fan cover

407 internal thread
409 shaft portion
411 support pin
501 fan shielding device
503 position

505 air outlet

507 air outlet

509 air outlet

511 air outlet

513 air outlet

515 air return port.

DETAILED DESCRIPTION

[0020] To make the objectives, technical solutions and
advantages of the present invention clearer, the present
invention will be described in detail below with reference
to the figures and specific embodiments.

(Regarding the overall structure of the refrigerator)

[0021] FIG. 1 is a schematic diagram of a refrigerator
in a preferred embodiment of the present invention. The
overall structure of the refrigerator of the present inven-
tion will be described below with reference to FIG. 1.
[0022] AsshowninFIG. 1, the refrigerator 101 accord-
ing to the presentinvention comprises a refrigerator main
body 103 capable of storing food and the like therein.
The refrigerator main body 103 comprises door bodies
105 and 107 for opening and closing an opening in the
front thereof. The door body 105 opens and closes a
refrigerating chamber, and the door body 107 opens and
closes a freezing chamber 1205.

(Regarding the internal structure of the refrigerator)

[0023] FIG. 2 is a front view of the refrigerator whose
door body is opened according to the present invention,
the description of the door body being omitted here. FIG.
3 is a cross-sectional view of the refrigerator 101 of the
present invention taken along the line A-A in FIG. 2. The
internal structure of the refrigerator 101 will be described
with reference to FIGS. 2 and 3.

[0024] As shown in FIG. 2, the refrigerator main body
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1201 has: a refrigerating chamber 1203 into which cold
air for refrigeration is sent, a refrigerating chamber 1207
for storing foods to be refrigerated, a vegetable compart-
ment 1209, and a freezing chamber 1205 into which cold
airis sentfor freezing. In the refrigerator main body 1201,
the freezing chamber 1205 is provided in the lowermost
portion, the vegetable compartment 1209 is provided
above the freezing chamber 1205, and the refrigerating
chamber 1207 for storing foods to be refrigerated is pro-
vided above the vegetable compartment 1209.

[0025] AsshowninFIG. 3, a machine room 301 is dis-
posed on the back of the freezing chamber 1205, and a
compressor is disposed in a lower portion of the machine
room 301. A heater 311 is disposed above the machine
room 301 on the back of the freezing chamber. An evap-
orator 303 serving as a cooleris disposed above the heat-
er 311 on the back of the freezing chamber.

[0026] To lower the center of gravity of the refrigerator
101 to stabilize the installation of the refrigerator 101, the
machine room 301 is disposed in a lower portion of the
refrigerator 101. However, this portion takes up the vol-
ume of the storage chamber of the refrigerator 101. In
the present embodiment, the freezing chamber 1205 is
disposed in the lowest portion of the refrigerator 101, so
the machine room 301 will take up the volume of the
freezing chamber 1205.

[0027] The evaporator 303 generates cold air for cool-
ing the freezing chamber 1205 and the refrigerating
chamber 1203. In order to maintain the cooling capacity
of the refrigerator 101 of the present invention, the evap-
orator 303 which is disposed on the back side of the freez-
ing chamber and above the machine room 301 is set to
be vertically elongated. The vertically elongated evapo-
rator 303 can have a longer cooling area, so the cooling
efficiency is high.

[0028] The heater 311 is disposed below the evapora-
tor 303 to remove the frost adhered to the evaporator
303. The heater 311 will automatically start after a certain
period of time has passed to warm the air and melt the
frost. The melted frost becomes water and is discharged
from the lower portion of the heater 311.

[0029] Afan 305is disposed on the evaporator 303 on
the back of the freezing chamber. The fan 305 can at
least make cold air flow into the freezing chamber 1205.
After passing through the fan 305, the cold air flows to-
wards the freezing chamber 1205 through an air duct
315, through an air outlet 319 corresponding to air outlets
211,213 in FIG. 2, an air outlet 321 corresponding to air
outlets 215, 217 in FIG. 2, and an air outlet 323 corre-
sponding to the air outlet 219 in FIG. 2.

[0030] The cold air, after circulating in the freezing
chamber 1205, is sucked in through an air return port
325 corresponding to an air return port 221 in FIG. 2, and
is cooled in the evaporator 303 again.

[0031] In addition, cold air flows into the refrigerating
chamber 1203 through an air throttle 313, and the air
throttle 313 switches the inflow into the refrigerating
chamber 1203. After passing through the air throttle 313,
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the cold air enters the air duct 317, and flows towards
the refrigerating chamber 1203 through an air outlet 227
in FIG. 2, an air outlet 329 corresponding to an air outlet
229 in FIG. 2, and an air outlet 331 corresponding to the
air outlet 231 in FIG. 2.

[0032] The cold air, after circulating in the refrigerating
chamber 1203, is sucked in from the air return ports 223
and 225, passes through a return air duct, returns to a
lower side of the evaporator 303, and is cooled again in
the evaporator 303.

[0033] The freezing chamber 1205 and the refrigerat-
ing chamber 1203 are partitioned by an intermediate sep-
arator plate 307. The intermediate separator plate 307
bends the inside of the freezing chamber 1205 upward
on the back side of the freezing chamber 1205 to create
a space 309 for the freezing chamber 1205. At least one
portion of the fan 305 is disposed in the space 309.
[0034] Although the intermediate separator plate 307
may bend upward on the back side of the freezing cham-
ber 1205 to form the space 309 as in the present embod-
iment, it is also possible to remove a portion of the inter-
mediate separator plate 307 to form the space 309.
[0035] The space on the back side of the freezing
chamber 1205 can be effectively used with the fan 305
being disposed in the space 309. Therefore, the volume
of the freezing chamber 1205 can be made larger.
[0036] The vegetable compartment 1209 is disposed
below the refrigerating chamber 1203 and directly above
the intermediate separator plate 307. The space 309 can
be a portion of the vegetable compartment 1209, or can
make an unnecessary portion of the vegetable compart-
ment 1209 become a portion of the freezing chamber
1205. In addition, a dead space of a portion of the air
duct 315 can be set as a portion of the freezing chamber
1205.

[0037] Assuch,therefrigerator of the presentinvention
increases the volume of the freezing chamber 1205 with
the fan 305 not occupying the volume of the freezing
chamber 1205. In addition, the present invention can re-
duce the volume of the vegetable compartment 1209 and
increase the volume of the freezing chamber 1205. Fur-
thermore, the volume of the air duct 315 is reduced, and
the volume of the freezing chamber 1205 is increased.
[0038] In addition, in the refrigerator of the present in-
vention, a site for disposing the evaporator 303 which is
on the back of the freezing chamber and disposed above
the machine room 301, can be set in an upper direction.
Therefore, it is possible to arrange the evaporator 303 to
be vertically elongated, enhance the cooling efficiency,
and increase the volume of the back side of the freezing
chamber.

(Depictions of a fan shielding device)

[0039] FIG. 4 is a schematic diagram of a portion,
namely, a fan and a fan cover, of a fan shielding device
according to the present invention. FIG. 5 is a front view
of the fan shielding device according to the present in-



7 EP 3 896 370 A1 8

vention. The fan shielding device including the fan and
the fan cover will be described with reference to FIG. 4
and FIG. 5.

[0040] FIG. 4 shows a portion 401 of the fan shielding
device including the fan 403 and the fan cover 405. The
fan cover 405 coaxial with a central shaft of the fan 403
shown by the dashed line in FIG. 4 and the fan shielding
device are attached. The fan cover 405 assumes a shape
of a cover with an internal thread 407, and the fan 403
is mounted on the fan shielding device.

[0041] The fan cover 405 moves up and down by the
rotation of a shaft portion 409, and the shaft portion 409
is located above the fan 403, is coaxial with the central
shaft of the fan 403 and is engaged with the internal
thread 407. The support pin 411 runs through the fan
cover 405 for guiding, so that the fan cover 405 moves
in parallel.

[0042] The fan cover 405 opens when it acts upward,
and the cooling space cooled by the evaporator 303 com-
municates with the space of the air duct 315, so that air
flows in the direction indicated by the arrows. The fan
cover 405 closes when it acts downward, and communi-
cation between the cooling space cooled by the evapo-
rator 303 and the air duct 315 is blocked.

[0043] Therefore, the fan cover 405 can shield the fan
403 during the defrosting period when the heater 311 of
the evaporator 303 is turned on. During the defrosting
period, the heater 311 is activated to melt the frost. At
the same time, the fan 403 is shielded by closing the fan
cover 405, and then communication between the cooling
space and the space of air duct 315 is blocked, so that
it will not occur that the warm air in the refrigerator flows
around and the temperature rises. Thus, the present in-
vention may achieve the effect of power saving.

[0044] FIG. 5is a front view of the fan shielding device
501. The fan shielding device 501 comprises a fan 403
corresponding to the fan 305 in FIG. 3 and a fan cover
405, the air duct 315 in FIG. 3, air outlets 505, 507 cor-
responding to the air outlets 211, 213 in FIG. 2 and cor-
responding to the air outlet 319 in FIG. 3, air outlets 509,
511 corresponding to the air outlets 215, 217 in FIG. 2
and corresponding to the air outlet 321 in FIG. 3, an air
outlet 513 corresponding to the air outlet 219 in FIG. 2
and corresponding to the air outlet 323 in FIG. 3, and an
air return port 515 corresponding to the air return port
221in FIG. 2 and corresponding to the air return port 325
in FIG. 3.

[0045] As shown in FIG. 3, the space 309 is provided
with a portion above than the line B-B of the fan shielding
device 501. In addition, the portion 401 of the fan shield-
ing device is disposed on the back of a position 503 of
the fan shielding device 501. In this way, the portion of
the fan shielding device 501 including the fan 403 and
the fan cover 405 is disposed in the space 309.

[0046] Here, animportantthingis thatthe air outlet 505
and the air outlet 507 are provided in parallel with the
position 503 where the fan 403 is provided. The cold air
needs to be sent from the vicinity of the ceiling of the

10

15

20

25

30

35

40

45

50

55

freezing chamber 1205. In the prior art, an air outlet is
disposed above the position of the fan.

[0047] However, in the present invention, the fan 403
can be disposed above the freezing chamber 1205, so
the air outlet 505 for blowing air can be placed in parallel
with the position 503 where the fan 403 is disposed. In
this way, the cold air can be sent to the freezing chamber
1205 with a high air flow rate, and therefore, power can
be saved.

[0048] According to the present invention, the volume
of the freezing chamber 1205 can be increased in the
refrigerator provided with the fan shielding device. In ad-
dition, the present invention can provide a power-saving
refrigerator by providing the fan shielding device. Fur-
thermore, the presentinvention can provide a refrigerator
with a high cooling efficiency and increased volume of
the freezing chamber 1205 by disposing the vertically
elongated evaporator 303 on the back of the freezing
chamber.

(Industrial applicability)

[0049] The present invention can be applied to a re-
frigerator with a fan disposed on the back of the freezing
chamber. In addition, the present invention can be ap-
plied to a refrigerator provided with a fan shielding device
for saving power.

[0050] The above embodiments are only intended to
illustrate the technical solutions of the present invention
and not to limit them. Although the presentinvention has
been described in detail with reference to the preferred
embodiments, those having ordinary skill in the art should
understand that the technical solutions of the present in-
vention may be modified or equivalently replaced, without
departing from the spirit and scope of the technical so-
lutions of the present invention.

Claims

1. A refrigerator, comprising: a freezing chamber and
a refrigerating chamber disposed above the freezing
chamber, wherein the refrigerator further comprises:

a fan disposed on a back side of the freezing
chamber and above an evaporator, so that the
fan can at least make cold air flow into the freez-
ing chamber through a air duct and through an
air outlet,

an intermediate separator plate between the
freezing chamber and the refrigerating chamber
is on a back side of the freezing chamber so that
an inner side of the freezing chamber bends up-
ward to create a space for the freezing chamber,
and

at least a portion of the fan is disposed in the
space.
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The refrigerator according to claim 1, wherein an air
outlet of the freezing chamber is disposed at a posi-
tion parallel to the fan.

The refrigerator according to claim 1 or 2, wherein a
fan cover and a fan shielding device are provided
coaxial with a central shaft of the fan, the fan cover
assumes a shape of a cover with an internal thread,
the fan is mounted on the fan shielding device, the
fan cover opens and closes by the rotation of a shaft
portion, the shaft portion is disposed above the fan,
is coaxial with the central shaft of the fan and is en-
gaged with the internal thread, a cooling space
cooled by the evaporator communicates with a
space of the air duct by opening the fan cover, and
the communication between the cooling space and
the space of the air duct is blocked by closing the
fan cover.

Therefrigerator according to claim 3, wherein a heat-
er is disposed below the evaporator; during a de-
frosting period, the fan cover closes and blocks the
communication between the cooling space and the
space of the air duct, and the heater is activated to
melt frost.

The refrigerator according to claim 4, wherein a veg-
etable compartment is disposed below the refriger-
ating chamber and directly above the intermediate
separator plate.
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