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(54) REFRIGERATOR

(57) The present invention provides a refrigerator
which shortens the time of passing through a maximum
ice crystal generation zone by efficiently blowing cold air
to an object to be frozen. With respect to the refrigerator
1 according to the present invention, the upper portion
of the upper freezing compartment 5 is provided with: a
first supply air duct 24 for supplying cold air during normal

cooling operation; and a second supply air duct 25 for
supplying cold air during rapid cooling operation. During
rapid cooling operation, the blower 23 is operated, and
the cold air supplied from the supply air duct 14 is supplied
to the upper freezing compartment 5 via the second sup-
ply air duct 25 and the air outlet 28.
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Description

[0001] The present application claims priority to Chi-
nese Patent Application No. 201610878087.1, filed on
October 8, 2016 and tiled "Refrigerator", which is incor-
porated herein by reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to a refrigerator
for refrigerating and preserving food in a storing compart-
ment, and in particular, to a refrigerator having such func-
tions as rapidly freezing the food within a freezing com-
partment.

BACKGROUND OF THE INVENTION

[0003] Among the well-known conventional refrigera-
tors, there is a refrigerator, which is provided with a blow-
er for rapidly freezing the food within the freezing com-
partment in addition to a main blower responsible for the
circulation of cold air in the entire refrigerator. For exam-
ple, such a refrigerator is described in Japanese Patent
Laid-Open Publication No. 1988-46362 and Japanese
Patent Laid-Open Publication No. 2002-267318.
[0004] Further, Japanese Patent Laid-Open Publica-
tion No. 2015-1331 describes a refrigerator, which is ca-
pable of rapidly freezing food without affecting the stor-
age performance of the freezing compartment. Fig. 9
shows a refrigerator 100 described in Patent Document
3. In the refrigerator 100 shown in this figure, a refriger-
ating compartment 101, an upper freezing compartment
103, and a lower freezing compartment 102 are provided
from top to bottom. An upper portion of the upper freezing
compartment 103 is separated by a partition body 112,
and a blower 111 is provided on the partition body 112
for blowing cold air during rapid cooling operation. Fur-
ther, an air delivery duct 108 is provided behind the upper
freezing compartment 103 for blowing cold air, and a
cooling compartment 107 is provided behind the air de-
livery duct 108 for accommodating a cooler not shown in
the drawing. A blower 109 for blowing cold air is provided
on a partition wall which separates the cooling compart-
ment 107 and the air delivery duct 108. Further, an air
outlet 113 for supplying cold air to the upper freezing
compartment 103 is provided on the partition body 112.
[0005] According to the refrigerator 100 having the
above structure, the normal cooling operation thereof is
as follows. First, the blower 109 is rotated according to
the instruction of a control unit not shown in the drawing,
and the air inside the cooling compartment 107, which is
cooled in the cooler not shown in the drawing, is blown
into the air delivery duct 108. The cold air blown into the
air delivery duct 108 is supplied to the refrigerating com-
partment 101, the upper freezing compartment 103, and
the lower freezing compartment 102 via a blowing air
duct not shown in the drawing. Further, the cold air sup-
plied to the upper freezing compartment 103 passes

through the air outlet 113 located on the partition body
112 and an air outlet 110. Here, the blower 111 provided
in the upper freezing compartment 103 is not operated
during normal cooling operation.
[0006] According to the refrigerator 100 having the
above structure, the rapid cooling operation thereof is as
follows. The cold air blown to the air delivery duct 108 is
supplied to the upper portion of the partition body 112
via the air outlet 110, and then is blown toward an object
to be frozen 114 by the rotated blower 111, so that the
object to be frozen 114 is quickly frozen, and the object
to be frozen 114 retains its freshness while being frozen.
Further, since the blower 111 for blowing cold air to the
object to be frozen 114 is provided in the upper portion
of the upper freezing compartment 103, it is possible to
ensure that the upper freezing compartment 103 has a
larger depth.
[0007] However, from the viewpoint of improving the
cooling efficiency, the refrigerator described in Japanese
Patent Laid-Open Publication No. 2015-1331 may be fur-
ther improved. Specifically, in order that the object to be
frozen 114 such as food retains its freshness while being
frozen, it is necessary to shorten the time of passing
through a maximum ice crystal generation zone. Here,
the maximum ice crystal generation zone refers to a tem-
perature zone during which the temperature of the object
to be frozen 114 is lowered from -1°C to -5°C. On the
other hand, referring to Fig. 9, the cold air blown to the
upper freezing compartment 103 is blown via the air outlet
113 during a normal cooling process, but is blown via the
blower 111 during rapid cooling operation. In either case,
however, the cold air is supplied from the same air outlet
110, which is not an optimized structure for a rapid cooling
process, and is disadvantageous for increasing the wind
speed and shortening the time of passing through the
maximum ice crystal generation zone during rapid cool-
ing operation.
[0008] Further, the refrigerator described in Japanese
Patent Laid-Open Publication No. 2015-1331 also has a
problem in that the upper portion of the upper freezing
compartment 103 thereof is provided with the blower 111
as an axial fan, since the blower 111 occupies the layer
height of the upper freezing compartment 103, this
makes it difficult for the upper freezing compartment 103
to have a large volume.

SUMMARY OF THE INVENTION

[0009] To solve at least one of the technical problems
described above, an object of the present invention is to
provide a refrigerator, which shortens the time of passing
through a maximum ice crystal generation zone by effi-
ciently blowing cold air to an object to be frozen.
[0010] In order to achieve one of the objects of the
present invention, an embodiment of the present inven-
tion provides a refrigerator, including: a storing compart-
ment for accommodating an object to be frozen; a cooler
for cooling air supplied to the storing compartment; a
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cooling compartment for accommodating the cooler; a
supply air duct for flowing the air cooled by the cooler
from the cooling compartment to the storing compart-
ment; a first supply air duct disposed near a top surface
of the storing compartment, wherein the cold air supplied
from the supply air duct to the storing compartment pass-
es through the first supply air duct during normal cooling
operation; and a second supply air duct disposed near
the top surface of the storing compartment and disposed
separately from the first supply air duct, wherein the cold
air supplied from the supply air duct and blown toward
the object to be frozen passes through the second supply
air duct during rapid cooling operation.
[0011] As an improvement of the embodiment of the
present invention, the refrigerator includes a blower for
rapid freezing, which is used for blowing cold air to the
second supply air duct during rapid cooling operation.
[0012] As a further improvement of the embodiment of
the present invention, the blower for rapid freezing is dis-
posed at a rear end portion of the second supply air duct.
[0013] As a further improvement of the embodiment of
the present invention, the blower for rapid freezing blows
the air from the cooling compartment to the second sup-
ply air duct, and circulates the air in the storing compart-
ment via the first supply air duct.
[0014] As a further improvement of the embodiment of
the present invention, the first supply air duct and the
second supply air duct are located at an upper portion of
the storing compartment, and are separated by a partition
wall extending in the vertical direction.
[0015] As a further improvement of the embodiment of
the present invention, an indoor blower is disposed inside
the storing compartment for blowing cold air to the object
to be frozen via the second supply air duct.
[0016] As a further improvement of the embodiment of
the present invention, an air door is disposed between
the first supply air duct and the supply air duct, and the
air door is in a closed state during rapid cooling operation
to supply the air supplied from the supply air duct to the
second supply air duct.
[0017] As a further improvement of the embodiment of
the present invention, the supply air duct extends toward
the side of the first supply air duct close to the first supply
air duct and the second supply air duct.
[0018] Compared with the prior art, the present inven-
tion has the following beneficial technical effects:
the refrigerator according to the present invention, in-
cludes: a storing compartment for accommodating an ob-
ject to be frozen; a cooler for cooling air supplied to the
storing compartment; a cooling compartment for accom-
modating the cooler; a supply air duct for flowing the air
cooled by the cooler from the cooling compartment to the
storing compartment; a first supply air duct disposed near
a top surface of the storing compartment, wherein the
cold air supplied from the supply air duct to the storing
compartment passes through the first supply air duct dur-
ing normal cooling operation; and a second supply air
duct disposed near the top surface of the storing com-

partment and disposed separately from the first supply
air duct, wherein the cold air supplied from the supply air
duct passes through the second supply air duct and is
blown toward the object to be frozen during rapid cooling
operation. Therefore, when the object to be frozen is rap-
idly frozen, the cold air is supplied to the storing compart-
ment from the second supply air duct which is independ-
ent of the air duct for circulation of the cold air during
normal cooling operation, namely, the first supply air
duct, so that the cold air can be blown at a certain speed
or higher speed. Thereby, the time of passing through
the maximum ice crystal generation temperature zone
can be shortened, so that the object to be frozen such
as food retains its freshness while being frozen.
[0019] Further, the present invention provides a refrig-
erator, including a blower for rapid freezing, which is used
for blowing cold air to the second supply air duct during
rapid cooling operation. Therefore, it is possible to rapidly
blow cold air from the second supply air duct to the object
to be frozen by using the blower for rapid freezing, there-
by further shortening the time required for freezing the
object to be frozen, and effectively maintaining the fresh-
ness of the food.
[0020] Further, the present invention provides a refrig-
erator, wherein the blower for rapid freezing is disposed
at a rear end portion of the second supply air duct, closer
to the side of the cooler described above. Therefore, the
blower for rapid freezing is not exposed to the side of the
storing compartment, which can ensure that the storing
compartment has a larger volume.
[0021] Further, the present invention provides a refrig-
erator, wherein the blower for rapid freezing circulates
the air in the storing compartment via the first supply air
duct while blowing the air from the cooling compartment
to the second supply air duct. Therefore, it is possible to
blow the cold air supplied from the cooling compartment
together with the cold air in the storing compartment to
the object to be frozen, so that more cold air concentrates
on the object to be frozen.
[0022] Further, the present invention provides a refrig-
erator, wherein the first supply air duct and the second
supply air duct are located at an upper portion of the
storing compartment, and are separated by a partition
wall extending in the vertical direction. Therefore, the first
supply air duct and the second supply air duct can be
arranged in the horizontal direction in the upper portion
of the storing compartment along the partition wall ex-
tending in the vertical direction, thereby preventing the
arrangement of the first supply air duct and the second
supply air duct from occupying the volume of the storing
compartment.
[0023] Further, the present invention provides a refrig-
erator, wherein an indoor blower is disposed inside the
storing compartment for blowing cold air to the object to
be frozen via the second supply air duct. Therefore, it is
possible to blow the cold air to the object to be frozen
nearby by using the indoor blower, thereby achieving a
more efficient cooling of the object to be frozen.
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[0024] Further, the present invention provides a refrig-
erator, wherein an air door is disposed between the first
supply air duct and the supply air duct, and the air door
is in a closed state during rapid cooling operation to sup-
ply the air supplied from the supply air duct to the second
supply air duct. Therefore, cold air cannot be supplied to
the first supply air duct by closing the air door, so that a
large amount of cold air can be blown to the object to be
frozen via the second supply air duct.
[0025] Further, the present invention provides a refrig-
erator, wherein the supply air duct extends toward the
side of the first supply air duct close to the first supply air
duct and the second supply air duct. Therefore, during
normal cooling operation, the air is preferentially supplied
to the first supply air duct, and the amount of air supplied
to the second supply air duct is reduced accordingly, and
thus it is possible to avoid over-cooling of some individual
places in the storing compartment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

Fig. 1 is a front external view of a refrigerator accord-
ing to an embodiment of the present invention;

Fig. 2 is a side sectional view showing the schematic
structure of the refrigerator according to an embod-
iment of the present invention;

Fig. 3 is a side sectional view showing the structure
around an upper freezing compartment of the refrig-
erator according to an embodiment of the present
invention;

Fig. 4 is an oblique view of a supply air duct leading
to the upper freezing compartment of the refrigerator
according to an embodiment of the present inven-
tion;

Fig. 5 is a rear structural view of the air duct of the
refrigerator according to an embodiment of the
present invention;

Fig. 6 is a structural view showing the structure
around an upper freezing compartment of a refrig-
erator according to another embodiment of the
present invention, wherein (A) is a side sectional
view, and (B) is an oblique view of a supply air duct
leading to the upper freezing compartment;

Fig. 7 is a structural view showing the structure
around the upper freezing compartment of the refrig-
erator according to another embodiment of the
present invention, wherein (A) is a side sectional
view, (B) is an oblique view of the supply air duct
leading to the upper freezing compartment, and (C)
is a rear structural view of the air duct;

Fig. 8 is a side sectional view showing the structure
around the upper freezing compartment of the refrig-
erator according to another embodiment of the
present invention; and

Fig. 9 is a longitudinal sectional view showing a por-
tion of a rapid freezing compartment according to an
example of a refrigerator in the "background of the
invention".

DETAILED DESCRIPTION FO THE EMBODIMENTS

[0027] A refrigerator 1 according to an embodiment of
the present invention will be described in detail below
with reference to the accompanying drawing. In the fol-
lowing description, the description will be made in the up,
down, front, rear, left, and right directions as appropriate.
The left and right directions refer to the left and the right
when viewed from the front of the refrigerator 1.
[0028] Fig. 1 is a front external view showing the sche-
matic structure of the refrigerator 1 according to this em-
bodiment. Referring to this figure, the refrigerator 1 takes
a heat insulation cabinet 2 as the main body, and a storing
compartment for storing food is formed inside the heat
insulation cabinet 2. The storing compartment includes
a topmost refrigerating compartment 3, an ice making
compartment 4 on the left side of the next layer of the
topmost refrigerating compartment 3, an upper freezing
compartment 5 on the right side of the ice making com-
partment 4, a lower freezing compartment 6 in the next
layer of the ice making compartment 4 and the upper
freezing compartment 5, and a bottommost fruit and veg-
etable compartment 7. Here, the ice making compart-
ment 4, the upper freezing compartment 5, and the lower
freezing compartment 6 are small freezing compart-
ments formed by dividing a freezing compartment, and
sometimes these may be collectively referred to as a
freezing compartment.
[0029] An opening portion is provided in front of the
heat insulation cabinet 2, and the opening portion of the
heat insulation cabinet 2 is provided with heat insulation
doors 8 to 12 which may be freely opened and closed.
Specifically, the opening portion of the refrigerating com-
partment 3 is closed by the heat insulation door 8; the
ice making compartment 4 is closed by the heat insulation
door 9; the upper freezing compartment 5 is closed by
the heat insulation door 10; the lower freezing compart-
ment 6 is closed by the heat insulation door 11; and the
fruit and vegetable compartment 7 is closed by the heat
insulation door 12. Here, the upper right side and the
lower right side of the heat insulation door 8 are installed
on the heat insulation cabinet 2, and the heat insulation
door 8 can be freely rotated. Further, the heat insulation
doors 9 to 12 are installed on the heat insulation cabinet
2, and can be freely pulled out from the front of the re-
frigerator 1.
[0030] As shown in Fig. 2, as the main body of the
refrigerator 1, the heat insulation cabinet 2 includes: an
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outer casing 2a made of steel plate and having an open-
ing portion at the front thereof; and an inner casing 2b
made of synthetic resin and having an opening portion
at the front thereof, and disposed at an inner side of the
outer casing 2a so that a gap is left between the outer
casing 2a and the inner casing 2b. Further, the gap be-
tween the outer casing 2a and the inner casing 2b is filled
with a heat insulation material 2c made of urethane foam.
In addition, the above-mentioned heat insulation doors
8 to 12 have the same heat insulation structure as the
heat insulation cabinet 2.
[0031] The refrigerating compartment 3 is separated
from the ice making compartment 4 and the upper freez-
ing compartment 5 located in the lower layer thereof by
a heat insulation partition wall 36.
[0032] Further, the ice making compartment 4 is sep-
arated from the upper freezing compartment 5 by a par-
tition wall not shown in the drawing. In addition, the ice
making compartment 4 and the upper freezing compart-
ment 5 are communicated with the lower freezing com-
partment 6 disposed in the lower layer thereof, and the
cold air can freely pass therebetween. Then, the lower
freezing compartment 6 is separated from the fruit and
vegetable compartment 7 by a heat insulation partition
wall 37.
[0033] Further, the back surface and the top surface
of the refrigerating compartment 3 inside the inner casing
2b is provided with a supply air duct 15 for flowing the
cooled air to the refrigerating compartment 3. Likewise,
the depth side of the ice making compartment 4 and the
upper freezing compartment 5 is provided with a supply
air duct 14 which is separated and formed by a partition
member 38 made of synthetic resin.
[0034] An air door 41 as an air duct switching unit is
provided in the passage of the supply air duct 14. The
air door 41 is in an open state during normal cooling op-
eration and is in a closed state during rapid cooling op-
eration. When the air door 41 is in the open state, the
cold air blown by the blower 32 is supplied to the upper
freezing compartment 5 and the lower freezing compart-
ment 6. On the other hand, when the air door 41 is in the
closed state, the cold air blown by the blower 32 is only
supplied concentratively to the upper freezing compart-
ment 5 to promote rapid freezing in the upper freezing
compartment 5.
[0035] Here, an air door of the blower may be provided
to block a blower 23 from the front, instead of the air door
41. In this case, the air door of the blower does not turn
off the blower 32 during normal cooling operation, and
the cold air blown by the blower 32 is supplied to the
upper freezing compartment 5 and the lower freezing
compartment 6 from different directions. On the other
hand, during rapid cooling operation, the air door of the
blower turns off the blower 32, and the cold air blown by
the blower 32 is only supplied concentratively to the upper
freezing compartment 5.
[0036] The upper portion of the upper freezing com-
partment 5 is separated by a partition member 20 made

of synthetic resin, and is communicated with the second
supply air duct 25 of the supply air duct 14, and is inde-
pendent of the first supply air duct 24 described later.
Further, a blower 23 is provided behind the second supply
air duct 25 for blowing cold air to the upper freezing com-
partment 5 via the second supply air duct 25. The blower
23 is a blower for rapid freezing used during rapid cooling
operation, and detailed description related thereto will be
described later with reference to Fig. 3 and the like.
[0037] A cooling compartment 13 is provided at a
greater depth of the supply air duct 14 inside the inner
casing 2b, and is separated by a partition member 39.
The partition member 39 in the upper portion of the cool-
ing compartment 13 is provided with a blowing port 13a
for connecting the cooling compartment 13 and the sup-
ply air duct 14; and the blowing port 13a is provided with
the blower 32 for circulating air. An opening 13b is pro-
vided below the cooling compartment 13 for sucking the
return cold air from the storing compartment into the in-
side of the cooling compartment 13.
[0038] Then, the inside of the cooling compartment 13
is provided with a cooler 16 as an evaporator for cooling
the circulating air. The cooler 16 is connected to a com-
pressor 42, a heat sink not shown in the drawing and a
capillary not shown in the drawing through a refrigerant
pipe, so as to constitute a vapor compression refrigera-
tion circulation loop.
[0039] Further, the refrigerator 1 has a control unit not
shown in the drawing; an indoor temperature in each of
the storing compartments is measured by a thermometer
not shown in the drawing; and an electrical signal indi-
cating the indoor temperature is input to the control unit.
Further, the control unit controls the compressor 42, the
blower 32, the blower 23, the air door 41, a defrost heater
not shown in the drawing, and the like based on the elec-
trical signal inputted by the thermometer and the like.
[0040] Next, the basic cooling operation of the refrig-
erator 1 having the above structure will be described.
[0041] First, the air in the cooling compartment 13 is
cooled by the cooler 16 in the vapor compression refrig-
eration circulation loop described above according to an
instruction from the control unit. Then, the control unit
rotates the blower 32 to blow the air cooled by the cooler
16 from the blowing port 13a of the cooling compartment
13 to the supply air duct 14.
[0042] A part of the cooled air blown to the supply air
duct 14 is adjusted to have an appropriate flow rate by
the air door 18 controlled by the control unit, and flows
to the supply air duct 15 to be supplied to the refrigerating
compartment 3. In this way, it is possible to ensure that
the food accommodated inside the refrigerating compart-
ment 3 is cooled and stored at a suitable temperature.
[0043] The cold air supplied to the inside of the refrig-
erating compartment 3 is supplied to the fruit and vege-
table compartment 7 via a connecting air duct not shown
in the drawing. Then, the cold air circulated in the fruit
and vegetable compartment 7 is returned to the inside
of the cooling compartment 13 via the return air duct 17
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and the opening 13b of the cooling compartment 13. At
there, it is cooled again by the cooler 16.
[0044] Further, a part of the cooled air blown to the
supply air duct 14 is supplied to the ice making compart-
ment 4 and the lower freezing compartment 6, and a part
thereof is supplied to the upper freezing compartment 5
at the same time. Then, the air inside the ice making
compartment 4 and the upper freezing compartment 5
flows toward the lower freezing compartment 6 commu-
nicated therewith, and the air inside the lower freezing
compartment 6 then flows below the lower freezing com-
partment 6, and flows to the inside of the cooling com-
partment 13 through the opening 13b of the cooling com-
partment 13. At this time, the control unit enables the air
door 41 to be in an open state, and the cold air is supplied
to the lower freezing compartment 6 via the air door 41.
[0045] As described above, the air cooled by the cooler
16 is circulated in the storing compartment to freeze as
well as cool and store the food.
[0046] Next, a structure for rapidly freezing an object
to be frozen 19 accommodated in the upper freezing com-
partment 5 will be described with reference to Figs. 3 to 8.
[0047] Fig. 3 is a sectional view taken along line A-A
of Fig. 1, which is a side sectional view showing the struc-
ture around the upper freezing compartment 5. Fig. 4 is
an oblique view showing the structure of the partition
member 20 and the like; Fig. 5 is a rear view of the par-
tition member 20; and Figs. 6 to 8 show other embodi-
ments of the second supply air duct 25.
[0048] Referring to Fig. 3, the upper portion of the up-
per freezing compartment 5 is provided with the second
supply air duct 25 which is separated from the upper
freezing compartment 5 by the partition member 20 made
of synthetic resin. That is, the second supply air duct 25
is a space formed between the partition member 20 and
the heat insulation partition wall 36, and is a circulation
passage for cold air during rapid cooling operation.
[0049] A front end portion of the second supply air duct
25 extends above a shelf 22 on which the object to be
frozen 19 is placed, and is provided with an opening
downwards, namely, an air outlet 28. Further, a rear end
portion of the second supply air duct 25 extends to a rear
end of the upper freezing compartment 5, and a blower
23 is provided at the intersection between the rear end
of the second supply air duct 25 and the supply air duct
14.
[0050] The blower 23 functions to rotate to blow cold
air during rapid cooling operation, is preferably disposed
at a rearward position compared with the rear end portion
of the upper freezing compartment 5, namely, on the side
of the cooling compartment 13. Since the blower 23 is
provided at such a position, it does not occupy the space
of the upper freezing compartment 5, which can ensure
that the upper freezing compartment 5 has a larger vol-
ume.
[0051] The upper freezing compartment 5 is provided
with a storage container 29 for accommodating the object
to be frozen 19 such as food. The storage container 29

is made of synthetic resin and is an approximately cab-
inet-shaped container provided with an opening in the
upper portion thereof. The storage container 29 is mount-
ed on a frame not shown in the drawing, and the latter is
fixed to the heat insulation door 10 and may be freely
pulled forward together with the heat insulation door 10.
[0052] A shelf 22 is provided at the bottom of the stor-
age container 29 for placing the object to be frozen 19.
The shelf 22 is a metal plate made of aluminum or the
like and is rectangular when viewed from above. The
shelf 22 is provided on the bottom surface of the storage
container 29, and the heat of the object to be frozen 19
placed on the shelf 22 may be drawn by the shelf 22, so
that the object to be frozen 19 may be rapidly frozen.
Further, a position at which the object to be frozen 19
may be placed may be marked at the bottom surface of
the storage container 29.
[0053] Referring to the oblique view of Fig. 4, the struc-
ture of the partition member 20 for separating the air duct,
which is located in the upper portion of the upper freezing
compartment 5, will be described. The partition member
20 includes: a bottom surface portion 26 which is approx-
imately rectangular when viewed from above, a side sur-
face portion 27a which extends upward from a left side
edge of the bottom surface portion 26; a side surface
portion 27b which extends upward from a right side edge
of the bottom surface portion 26; a side surface portion
27c which extends upward from a front side edge of the
bottom surface portion 26; and a side surface portion 27d
which extends upward from a rear side edge of the bottom
surface portion 26.
[0054] The side surface portion 27d at the rear is
opened to form opening portions 30 and 35. The opening
portion 30 is provided with a blower 23 which is consti-
tuted by a fan 23a and a casing 23b for supporting. Fur-
ther, the opening portion 35 is communicated with the
supply air duct 14 described above.
[0055] The rear portion of the bottom surface portion
26 is an inclined surface that is inclined rearward and
downward, which functions to introduce cold air into the
air duct. Further, the front portion of the bottom surface
portion 26 is provided with an elongated air outlet 21 that
is opened in the horizontal direction, and during normal
cooling operation, the cold air is blown to the upper freez-
ing compartment 5 via the air outlet 21.
[0056] In this embodiment, the internal space of the
partition member 20 is separated by a partition wall 31
to form the first supply air duct 24 and the second supply
air duct 25.
[0057] The partition wall 31 is a wall-like member,
which is arranged in such a manner that the right rear
portion of the internal space of the partition member 20
is separated into a rectangular portion, the rear end por-
tion thereof is connected to the side surface portion 27d,
and the front end portion thereof is connected to the side
surface portion 27b. Further, a region surrounded by the
partition wall 31 in the bottom surface portion 26 is
opened to form an air outlet 28.
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[0058] The first supply air duct 24 is an air duct formed
on the left side of the partition wall 31, and in the internal
space of the partition member 20, refers to the air duct
from the opening portion 35 to the air outlet 21. On the
other hand, the second supply air duct 25 is an air duct
formed on the right side of the partition wall 31, and in
the internal space of the partition member 20, refers to
the air duct from the opening portion 30 to the air outlet
28. The left-to-right width of the second supply air duct
25 is narrower than that of the first supply air duct 24, so
that the cold air passing through the second supply air
duct 25 may be accelerated and the object to be frozen
19 may be quickly frozen. The operation of blowing cold
air via the first supply air duct 24 and the second supply
air duct 25 will be described later.
[0059] Referring to Fig. 5, as seen from the rear, the
partition member 20 having the above structure includes:
an opening portion 35 connected to the first supply air
duct 24, which is located on the left side of the partition
member 20; and an opening portion 30 connected to the
second supply air duct 25, which is located on the right
side of the partition member 20. In the use state, the cold
air is supplied to the first supply air duct 24 and the second
supply air duct 25 via the supply air duct 14, but at a
position close to the first supply air duct 24 and the second
supply air duct 25, the supply air duct 14 extends toward
the side of the first supply air duct 24. Here, the supply
air duct 14 extends to the top left.
[0060] In this way, during normal cooling operation, it
is possible to prevent the shelf 22 shown in Fig. 3 from
flash cooling or over-cooling. Specifically, during normal
cooling operation, the blower 23 disposed on the side of
the second supply air duct 25 is in a stopped state, and
the cold air blown by the blower 32 shown in Fig. 3 is
supplied to the first supply air duct 24 via the supply air
duct 14, and then is supplied to the upper freezing com-
partment 5 through the air outlet 21 shown in Fig 4. In
Fig. 5, the passage for the cold air supplied to the first
supply air duct 24 is indicated by a solid line arrow. In
this embodiment, the supply air duct 14 extends toward
the side of the first supply air duct 24, so most of the cold
air blown via the supply air duct 14 is supplied to the first
supply air duct 24, and the amount of the cold air supplied
to the second supply air duct 25 is reduced accordingly.
Therefore, referring to Fig. 3, during normal cooling op-
eration, there wouldn’t be a large amount of cold air from
the air outlet 28 of the second supply air duct 25 to be
blown to the inside of the upper freezing compartment 5,
so that the vicinity of the shelf 22 can be prevented from
being excessively cooled.
[0061] On the other hand, during rapid cooling opera-
tion, the control unit rotates the blower 23 on the side of
the second supply air duct 25, so that most of the cold
air supplied via the supply air duct 14 is blown toward
the side of the second supply air duct 25. In this figure,
the direction of flow of the cold air blown to the second
supply air duct 25 is indicated by a broken line arrow.
[0062] Next, the operation of the upper freezing com-

partment 5 during normal cooling operation and during
rapid cooling operation will be described with reference
to the above figures.
[0063] Referring to Fig. 3, during normal cooling oper-
ation, the control unit operates the blower 32 to cause a
part of the cold air blown from the cooling compartment
13 to the supply air duct 14 to flow into the first supply
air duct 24 through the opening portion 35 shown in Fig.
4. In addition, as described above, during normal cooling
operation, a part of the cold air in the supply air duct 14
is supplied to the ice making compartment 4 and the lower
freezing compartment 6 shown in Fig. 2, and a part there-
of is supplied to the refrigerating compartment 3 through
the supply air duct 15.
[0064] The cold air flowing into the first supply air duct
24 from the supply air duct 14 flows into the upper freezing
compartment 5 through the air outlet 21 located on the
partition member 20. Further, a part of the cold air sup-
plied from the supply air duct 14 is supplied to the upper
freezing compartment 5 via the opening portion 30, the
second supply air duct 25, and the air outlet 28.
[0065] The cold air supplied to the upper freezing com-
partment 5 flows outward beyond the top of the peripheral
wall of the storage container 29. Then, the cold air passes
between the peripheral wall and the inner wall of the up-
per freezing compartment 5, and flows into the lower
freezing compartment 6 below. At this time, the air door
41 shown in Fig. 1 is in an open state, so the cold air is
also supplied to the lower freezing compartment 6 via
the supply air duct 14.
[0066] Next, the direction of flow of the cold air during
rapid cooling operation will be described.
[0067] Referring to Fig. 4, the control unit operates the
blower 23 during rapid cooling operation. As a result,
most of the cold air in the supply air duct 14 is drawn by
the blower 23 and flows toward the second supply air
duct 25. In this way, the cold air flowing from the supply
air duct 14 to the first supply air duct 24 is greatly reduced.
[0068] At this time, the control unit enables the air door
41 shown in Fig. 1 to be in the closed state, so that the
cold air is not supplied to the lower freezing compartment
6, and is only supplied concentratively to the upper freez-
ing compartment 5. In addition, at this time, in order to
allow the cold air in the upper freezing compartment 5 to
be more concentrated, the control unit may also enable
the air door 18 connected to the refrigerating compart-
ment 3 to be in the closed state.
[0069] Then, the cold air in the second supply air duct
25 is blown to the inside of the upper freezing compart-
ment 5 by the blower 23. Here, since the cold air in the
second supply air duct 25 is forcibly blown by the blower
23, almost all of the cold air supplied from the supply air
duct 14 flows concentratively toward the air outlet 28.
Referring to Fig. 3, the cold air blown from the air outlet
28 is blown toward the object to be frozen 19 placed on
the shelf 22. Therefore, the sensible heat and the solid-
ification latent heat of the object to be frozen 19 can be
drawn away by the blown cold air, Thereby, the time of
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passing through the maximum ice crystal generation tem-
perature zone is shortened by, for example, about 25
minutes, so that the frozen product 19 such as food can
retain its freshness while being frozen.
[0070] As described above, the control unit can supply
more cold air to the upper freezing compartment 5 by
operating the blower 23, thereby enhancing the freezing
capacity in the upper freezing compartment 5. In partic-
ular, in this embodiment, since the cold air is supplied
via the second supply air duct 25 for rapid freezing, the
speed of the cold air supplied to the upper freezing com-
partment 5 by the air outlet 28 can be further increased,
so that the freezing capacity can be further enhanced.
[0071] Further, referring to Fig. 4, in this embodiment,
in addition to the cold air supplied from the supply air duct
14, the cold air in the upper freezing compartment 5 is
circulated. In this figure, the passage for circulation of
the cold air is indicated by a chain line arrow. That is,
when the control unit rotates the blower 23, the cold air
in the upper freezing compartment 5 is returned to the
first supply air duct 24 via the air outlet 21. Thereafter,
the cool air that has been returned to the first supply air
duct 24 is blown from the air outlet 28 to the upper freezing
compartment 5 via the opening portion 35, the supply air
duct 14, the opening portion 30, and the second supply
air duct 25. In this way, a larger amount of cold air may
be supplied to the upper freezing compartment 5, so that
the cooling capacity can be further improved.
[0072] Next, the control operation during rapid cooling
operation will be described. In this embodiment, the rapid
cooling operation is started according to a user’s instruc-
tion. The use’s instruction is issued by an input unit such
as an operation button not shown in the drawing.
[0073] After the rapid cooling operation is started, as
described above, the control unit operates the blower 23.
At this time, the control unit causes the blower 32 and
the compressor 42 to operate as during normal cooling
operation. Here, it is also possible to use a control capa-
ble of enhancing the freezing capacity of the cooler 16
during rapid cooling operation. Specifically, the control
unit may use controls such as increasing the operating
frequency of the compressor 42, increasing the rotational
speed of the fan for the radiator, and opening the expan-
sion valve widely. In this way, the freezing capacity during
rapid cooling operation can be further enhanced.
[0074] Then, after starting the rapid cooling operation
for a certain period of time, the control unit stops the
second blower 23 to end the rapid cooling operation; and
the normal cooling operation is performed again. Here,
the certain period of time refers to the time required to
freeze the object to be frozen 19, and is preset. In addi-
tion, the control unit may determine whether or not to
stop the rapid cooling operation based on the internal
temperature of the upper freezing compartment 5 or the
temperature of the object to be frozen 19 detected by a
temperature detecting unit not shown in the drawing.
[0075] Referring to Fig. 6, a refrigerator 1 according to
another embodiment of the present invention will be de-

scribed. Fig. 6(A) is a side sectional view showing the
structure in the vicinity of the upper freezing compartment
5 of the refrigerator 1 according to another embodiment,
and Fig. 6(B) is an oblique view of the partitioning mem-
ber 20. The structure and operation of the refrigerator 1
shown in this figure are substantially the same as those
described above, except that an indoor blower for rapid
freezing, i.e., the blower 43, is disposed in the upper por-
tion of the upper freezing compartment 5.
[0076] Referring to Fig. 6(A), here, the blower 43 is
disposed in the upper portion of the upper freezing com-
partment 5. For example, referring to Fig. 3, it can be
seen that in the above embodiments, the blower 23 is
disposed behind the second supply air duct 25, and here,
the blower 43 is disposed in the passage of the second
supply air duct 25. In this way, the blower 43 is disposed
in the upper portion of the upper freezing compartment
5, which can shorten the distance between the object to
be frozen 19 and the blower 43, so that the speed of the
cold air blown toward the object to be frozen 19 can be
increased. Here, the blower 43 is, for example, an air
blower mounted on the partition member 20, and a thin
air blower is used as the blower 43, which can ensure
that the upper freezing compartment 5 has a large layer
height.
[0077] Here, the second supply air duct 25 for circula-
tion of the cold air during rapid cooling operation is a
space surrounded by the partition member 20. The rear
top surface of the second supply air duct 25 is provided
with an opening portion 44 for sucking cold air; and the
front bottom surface of the second supply air duct 25 is
provided with an air outlet 28 for blowing cold air.
[0078] The operation during rapid cooling operation
will be described with reference to Fig. 6(A) and Fig. 6(B).
After the rapid cooling operation is started, the control
unit not shown in the drawing rotates the blower 43, and
the cold air supplied from the supply air duct 14 is blown
to the second supply air duct 25 via the opening portion
35 and the opening portion 44 shown in Fig. 6(A). There-
after, the cold air blown to the second supply air duct 25
is blown from the air outlet 28 to the object to be frozen
19 stored in the upper freezing compartment 5. On the
other hand, during normal cooling operation, the blower
43 is not operated, and the cold air supplied from the
supply air duct 14 is supplied from the air outlet 21 to the
upper freezing compartment 5 via the first supply air duct
24.
[0079] Still another embodiment of the refrigerator 1
will be described with reference to Fig. 7. Fig. 7(A) is a
side sectional view showing the refrigerator 1 according
to another embodiment, Fig. 7(B) is an oblique view of
the partition member 20, and Fig. 7(C) is a rear view of
the partition member 20. The basic structure and oper-
ation of the refrigerator 1 shown here are the same as
those described above, except that an air door 34 is pro-
vided.
[0080] Referring to Fig. 7 (A) and Fig. 7 (B), the blower
23 for rapid freezing shown in Fig. 4 is not provided here,
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and the air door 34 is provided in the opening portion 35
on the side of the first supply air duct 24. That is, the air
door 34 is provided at the intersection between the supply
air duct 14 and the first supply air duct 24, and is provided
at a rearward position compared with the rear end portion
of the upper freezing compartment 5 in order to ensure
that the upper freezing compartment 5 has a larger vol-
ume. On the other hand, the opening portion 30 on the
side of the second supply air duct 25 is not provided with
an air door.
[0081] The operation when the air door 34 is provided
is as follows. First, during normal cooling operation, the
control unit enables the air door 34 to be in the open
state, and the cold air supplied from the supply air duct
14 is blown to the upper freezing compartment 5 via the
air door 34, the second supply air duct 25, and the air
outlet 21. Further, as shown in Fig. 7(C), the supply air
duct 14 faces the side of the opening portion 35, namely,
the side of the air door 34. If the air door 34 is in the open
state, most of the cold air supplied along the supply air
duct 14 is supplied to the first supply air duct 24 via the
air door 34. In this figure, the cold air that travels toward
the air door 34 is indicated by a solid arrow.
[0082] On the other hand, during rapid cooling opera-
tion, the control unit enables the air door 34 to be in the
closed state. Therefore, referring to Fig. 7(C), the cold
air supplied from the supply air duct 14 is not supplied to
the first supply air duct 24, but travels toward the side of
the opening portion 30, as indicated by a broken line ar-
row. Thereafter, referring to Fig. 7(B), the cold air is blown
to the object to be frozen 19 stored in the upper freezing
compartment 5 via the second supply air duct 25 and the
air outlet 28.
[0083] In the case of the above-described refrigerator
1, it is possible to concentrate the cold air on the second
supply air duct 25 without using the blower for rapid freez-
ing, so that the refrigerating capacity can be improved
with a compact structure.
[0084] Still another embodiment of the refrigerator 1
will be described with reference to a side sectional view
of Fig. 8. The structure and operation of the refrigerator
1 shown in this figure are the same as those described
above, except that a variable temperature compartment
5A is provided instead of the upper freezing compartment
5. That is, the partition member 20 shown in Fig. 4 and
other figures is located above the variable temperature
compartment 5A. Here, the variable temperature com-
partment 5A is a storing compartment that can change
the indoor temperature from the refrigerating tempera-
ture zone to the freezing temperature zone depending
on the intended use.
[0085] When the variable temperature compartment
5A is provided, a heat insulation partition wall 40 is pro-
vided between the variable temperature compartment 5A
and the lower freezing compartment 6. Further, a heat
insulation partition wall not shown in the drawing is also
provided between the ice making compartment 4 and the
variable temperature compartment 5A shown in Fig. 1.

[0086] A partition member 20 is provided above the
variable temperature compartment 5A, and the first sup-
ply air duct 24 and the second supply air duct 25 as shown
in Fig. 4 are formed between the partition member 20
and the heat insulation partition wall 36. During rapid
cooling operation, a blower 23 is provided between the
second supply air duct 25 and the supply air duct 14 for
circulation of cold air. Further, an air door 45 is provided
in the passage of the supply air duct 14 connected to the
blower 23, is used as an air duct adjusting unit for ad-
justing the indoor temperature of the variable tempera-
ture compartment 5A. Here, the air door 45 may be re-
placed with a roller blind or the like. During rapid cooling
operation, the air door 45 is in the open state.
[0087] When the variable temperature compartment
5A is used as the freezing compartment, the cold air is
supplied to the object to be frozen 19 via the second
supply air duct 25, so that the object to be frozen 19 can
be quickly frozen, and can retain its freshness while being
frozen.
[0088] On the other hand, when the variable temper-
ature compartment 5A is used as the refrigerating com-
partment, the cold air blown by the blower 23 is supplied
to the inside of the variable temperature compartment
5A via the second supply air duct 25, so that the inside
of the variable temperature compartment 5A is quickly
cooled.
[0089] In summary, the refrigerator 1 according to the
embodiments of the present invention has been de-
scribed, but the present invention is not limited to the
above-described embodiments, and various other appro-
priate modifications can be made without departing from
the spirit and scope of the present invention.

Claims

1. A refrigerator, comprising:

a storing compartment for accommodating an
object to be frozen;
a cooler for cooling air supplied to the storing
compartment;
a cooling compartment for accommodating the
cooler;
a supply air duct for flowing the air cooled by the
cooler from the cooling compartment to the stor-
ing compartment;
a first supply air duct disposed near a top surface
of the storing compartment, wherein the cold air
supplied from the supply air duct to the storing
compartment passes through the first supply air
duct during normal cooling operation; and
a second supply air duct disposed near the top
surface of the storing compartment and dis-
posed separately from the first supply air duct,
wherein the cold air supplied from the supply air
duct and blown toward the object to be frozen
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passes through the second supply air duct dur-
ing rapid cooling operation.

2. The refrigerator according to claim 1, comprising a
blower for rapid freezing, wherein the blower is used
for blowing cold air to the second supply air duct
during rapid cooling operation.

3. The refrigerator according to claim 2, wherein the
blower for rapid freezing is disposed at a rear end
portion of the second supply air duct.

4. The refrigerator according to claim 2 or 3, wherein
the blower for rapid freezing blows the air from the
cooling compartment to the second supply air duct,
and circulates the air in the storing compartment via
the first supply air duct.

5. The refrigerator according to any of claims 1 to 4,
wherein the first supply air duct and the second sup-
ply air duct are located at an upper portion of the
storing compartment, and are separated by a parti-
tion wall extending in the vertical direction.

6. The refrigerator according to claim 1, wherein an in-
door blower is disposed inside the storing compart-
ment for blowing cold air to the object to be frozen
via the second supply air duct.

7. The refrigerator according to claim 1, wherein an air
door is disposed between the first supply air duct
and the supply air duct, and the air door is in a closed
state during rapid cooling operation to supply the air
supplied from the supply air duct to the second sup-
ply air duct.

8. The refrigerator according to any of claims 1 to 7,
wherein the supply air duct extends toward the side
of the first supply air duct close to the first supply air
duct and the second supply air duct.
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