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(54) REFRIGERATOR

(57) In refrigerator (13) including a plurality of switch-
ing storage compartments (14, 15, 16), when a set tem-
perature of switching storage compartment (14) is
switched from a low temperature side to a high temper-
ature side, damper (20) for switching storage compart-
ment (14) is closed, and heater (23) inside switching stor-
age compartment (14) is operated.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a refrigerator
in which a temperature in at least one storage compart-
ment is switchable from a freezing temperature zone to
a refrigerating temperature zone.

BACKGROUND ART

[0002] Conventionally, a temperature in a refrigerator
is set to preset temperature zones for respective storage
compartments, a temperature is adjustable in a freezing
compartment only within a range of a freezing tempera-
ture zone, and a temperature is adjustable in a refriger-
ating compartment only within a range of a refrigerating
temperature zone.
[0003] However, recently, due to diversity in a lifestyle,
foodstuffs purchased by a user are also becoming di-
verse. Accordingly, there is an increasing need to change
a storage volume in a desired temperature zone within
a preset temperature zone by switching the temperature
zone in the storage compartment.
[0004] Accordingly, a refrigerator has been developed
in which a temperature zone in a storage compartment
can be switched from a freezing temperature zone to a
refrigerating temperature zone or from the refrigerating
temperature zone to the freezing temperature zone (see
PTL 1, for example).
[0005] The conventional refrigerator described above
is hereinafter described with reference to the drawings.
[0006] FIG. 4 is a longitudinal cross-sectional view for
describing conventional refrigerator 100 described in
PTL 1. FIG. 5 is a front view of a switching compartment
and a periphery of the switching compartment of conven-
tional refrigerator 100. In FIG. 4 and FIG. 5, refrigerator
100 is provided with cooling system 104 which includes
compressor 102, a condenser, a pressure reducing part,
and evaporator 103. Refrigerator 100 includes refriger-
ating compartment 105, switching compartment 106,
freezing compartment 107, and vegetable compartment
108, and openings of front surfaces of these compart-
ments are hermetically sealed by openable doors 105a,
106a, 107a, 108a, respectively.
[0007] Evaporator 103 is accommodated in cooling
compartment 109 disposed on a back surface of freezing
compartment 107. Cooling fan 110 is provided above
evaporator 103, and circulates cool air generated by
evaporator 103 in refrigerator 100.
[0008] Switching damper 111 is provided on a back
surface of switching compartment 106, and switching
damper 111 introduces cool air circulated by cooling fan
110 into an inside of switching compartment 106 or in-
terrupts the introduction of such cooling air. Heater 112
is provided on a bottom surface of switching compart-
ment 106, and heater 112 heats an inside of switching
compartment 106.

[0009] During operation of refrigerator 100, cool air
generated by evaporator 103 is circulated inside refrig-
erator 100 by cooling fan 110 so that the respective stor-
age compartments are maintained at predetermined
temperatures.
[0010] At this time, to maintain the inside of switching
compartment 106 at a set temperature, blowing-off of
cool air into switching compartment 106 is controlled by
opening or closing of switching damper 111.
[0011] In this case, when temperature setting of switch-
ing compartment 106 is changed from freeze setting to
refrigeration setting, electricity is supplied to heater 112
so that the inside of switching compartment 106 is heat-
ed, whereby switching compartment 106 can be quickly
brought into a refrigerating temperature zone thus main-
taining qualities of stored foods or the like.
[0012] However, in the conventional configuration de-
scribed above, in the case where the switching damper
is brought into an open state when electricity is supplied
to the heater, heat from the heater flows into other storage
compartments through the damper and becomes a ther-
mal load thus giving rise to a drawback that power con-
sumption of the refrigerator is increased.
[0013] Further, since the heater heats only a wall of a
bottom surface of the switching compartment so that the
switching compartment is heated by a natural convection,
only the bottom surface is overheated and there is a draw-
back that a temperature at the center of switching com-
partment is hardly raised to a target temperature.

Citation List

Patent Literature

[0014] PTL 1: Japanese Patent No. 3,361,038

SUMMARY OF THE INVENTION

[0015] The present invention have been made in view
of the above-mentioned conventional drawbacks, and a
refrigerator according to one example of an exemplary
embodiment of the present invention includes: a storage
compartment defined by a heat insulating wall; a cooling
compartment in which a cooler is accommodated; a cool-
ing fan which supplies cool air from the cooling compart-
ment to the storage compartment; and a plurality of
dampers provided in a discharge air passage which
makes the cooling compartment and the storage com-
partment communicate with each other. In the refrigera-
tor according to one example of the exemplary embodi-
ment of the present invention, the storage compartment
has a switching storage compartment in which a temper-
ature inside the switching storage compartment is switch-
able by an opening and closing control of the plurality of
dampers. The refrigerator according to one example of
the exemplary embodiment of the present invention is
configured such that when a set temperature in the
switching storage compartment is switched from a low
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temperature to a high temperature, a switching-storage-
compartment damper is closed, and a heater provided
inside the switching storage compartment is operated by
the control unit.
[0016] With such a configuration, heat generated by a
heater is interrupted by the damper and hence, there is
no possibility that other storage compartments are heat-
ed. Accordingly, the increase of power consumption can
be suppressed.
[0017] The refrigerator according to one example of
the exemplary embodiment of the present invention may
be configured such that when a set temperature in the
switching storage compartment is switched from a low
temperature to a high temperature, the dampers other
than the damper for the switching storage compartment
are closed and the damper for the switching storage com-
partment is opened, and the heater and the cooling fan
are operated by the control unit.
[0018] With such a configuration, a temperature in the
switching compartment can be quickly raised and hence,
degrading of freshness of stored products can be pre-
vented.

BRIEF DESCRIPTION OF DRAWINGS

[0019]

FIG. 1 is a longitudinal cross-sectional view of a re-
frigerator according to a first exemplary embodiment
and a second exemplary embodiment of the present
invention.
FIG. 2 is a flowchart for describing an operation of
the refrigerator according to the first exemplary em-
bodiment of the present invention.
FIG. 3 is a flowchart for describing an operation of
the refrigerator according to the second exemplary
embodiment of the present invention.
FIG. 4 is a longitudinal cross-sectional view of a con-
ventional refrigerator.
FIG. 5 is a front view of a switching compartment
and a periphery of the switching compartment of the
conventional refrigerator.

DESCRIPTION OF EMBODIMENTS

[0020] Exemplary embodiments according to the
present invention are hereinafter described with refer-
ence to the drawings. The present invention is not limited
by these exemplary embodiments.

(First exemplary embodiment)

[0021] FIG. 1 is a longitudinal cross-sectional view of
a refrigerator according to a first exemplary embodiment
of the present invention. FIG. 2 is a flowchart showing
an operation of the refrigerator according to the first ex-
emplary embodiment of the present invention.
[0022] In FIG. 1, refrigerator 13 is provided with cooling

system 4 which includes compressor 2, condenser, pres-
sure reducing part, and evaporator 3. Refrigerator 13 in-
cludes refrigerating compartment 5, first switching com-
partment 14, second switching compartment 15, and
third switching compartment 16 (hereinafter, first switch-
ing compartment 14, second switching compartment 15,
and third switching compartment 16 may be collectively
referred to as switching storage compartments 14, 15,
16), and openable doors 5a, 14a, 15a, 16a are disposed
on front surface openings of the respective switching
compartments.
[0023] Evaporator 3 is accommodated in cooling com-
partment 18 which is thermally insulated from the inside
of second switching compartment 15 by heat insulating
wall 17 behind second switching compartment 15. Cool-
ing fan 10 is disposed above evaporator 3, and cool air
generated by evaporator 3 is circulated in refrigerator
100 by cooling fan 10.
[0024] In the respective storage compartments, i.e., re-
frigerating compartment 5, first switching compartment
14, second switching compartment 15, and third switch-
ing compartment 16, there are disposed refrigerating
compartment damper 19, first switching damper 20, sec-
ond switching damper 21, and third switching damper 22
for introducing cool air circulated by cooling fan 10 into
the inside of the respective storage compartments and
interrupting the introduction of such cool air. On bottom
surfaces inside the respective storage compartments,
i.e., first switching compartment 14, second switching
compartment 15, and third switching compartment 16,
there are disposed first heater 23, second heater 24, and
third heater 25, respectively, and first to third heaters 23
to 25 heat first switching compartment 14, second switch-
ing compartment 15, and third switching compartment
16, respectively.
[0025] Further, refrigerating compartment thermistor
26, first thermistor 27, second thermistor 28, and third
thermistor 29 are respectively disposed in refrigerating
compartment 5, first switching compartment 14, second
switching compartment 15, and third switching compart-
ment 16 for controlling temperatures of refrigerating com-
partment 5, first switching compartment 14, second
switching compartment 15, and third switching compart-
ment 16, respectively.
[0026] The operation and effect of the refrigerator hav-
ing the above-mentioned configuration are hereinafter
described.
[0027] During operation of refrigerator 13, cool air gen-
erated by evaporator 3 is circulated inside refrigerator 13
by cooling fan 10 so that the respective storage compart-
ments are maintained at predetermined temperatures.
[0028] At this time, first switching compartment 14,
second switching compartment 15, and third switching
compartment 16 can be maintained in temperature zones
ranging from a freezing temperature zone around minus
20 degrees to a refrigerating temperature zone around
5 degrees by opening or closing of first switching damper
20, second switching damper 21, and third switching
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damper 22.
[0029] Next, the operation when set temperatures of
first switching compartment 14, second switching com-
partment 15, and third switching compartment 16 are
switched to temperatures higher than temperatures at
that point of time is described with reference to a flowchart
shown in FIG. 2.
[0030] In this embodiment, for simplifying the descrip-
tion, the description is made only of a switching control
of first switching compartment 14. However, substantially
the same effect can also be obtained by substantially the
same operation for any of first switching compartment
14, second switching compartment 15, and third switch-
ing compartment 16.
[0031] When a set temperature of first switching com-
partment 14 is switched to a temperature higher than a
temperature at that point of time (in FIG. 2, described as
a current temperature) (S1, S2), firstly, first switching
damper 20 is closed by a control unit (S3), and electricity
is supplied to first heater 23 so that the inside of first
switching compartment 14 is heated (S4).
[0032] When a temperature detected by first thermistor
27 (in FIG. 2, described as a detected temperature) be-
comes a predetermined value T1 or more (S5), the supply
of electricity to first heater 23 is interrupted by control unit
(S6), and first switching damper 20 is normally controlled
(S7).
[0033] Accordingly, a temperature of first switching
compartment 14 can be quickly raised to a target tem-
perature by first heater 23, and since first switching damp-
er 20 is closed, there is no possibility that warm air in first
switching compartment 14 flows to other storage com-
partments and hence, there is no possibility that a thermal
load of refrigerator 13 is increased.
[0034] In this exemplary embodiment, T1 can be
changed according to an outside air temperature, a set
temperature of another storage compartment, or the like.
For example, by setting T1 to a lower value as an outside
air temperature or the set temperature of another storage
compartment becomes higher, a stable temperature con-
trol can be performed.
[0035] In this exemplary embodiment, the configura-
tion is exemplified in which evaporator 3 is disposed be-
hind second switching compartment 15. However, evap-
orator 3 may be disposed behind any storage compart-
ment. Accommodation of evaporator 3 inside one storage
compartment brings about advantageous effects that a
duct can be simplified, and a storage volume can be in-
creased.
[0036] In this exemplary embodiment, the case is ex-
emplified where the refrigerator includes three switching
storage compartments, i.e., first switching compartment
to third switching compartment. However, it is needless
to say that the refrigerator can obtain substantially the
same effect as long as the refrigerator has one or more
switching storage compartments.
[0037] In this exemplary embodiment, the description
has been made by taking as an example the case where

first heater 23, second heater 24, and third heater 25 are
disposed on bottom surfaces of first switching compart-
ment 14, second switching compartment 15, and third
switching compartment 16, respectively. However, first
heater 23, second heater 24, and third heater 25 may be
disposed on side wall surfaces or ceilings. By additionally
disposing heaters on the side wall surfaces, the ceilings,
or the like, a temperature rising speed can be increased.
However, in such a case, power consumption is in-
creased.
[0038] In this exemplary embodiment, second heater
24 is disposed on a surface of heat insulating wall 17.
Accordingly, when second switching compartment 15 is
set to a refrigerating temperature, it is possible to sup-
press the cooling of the inside of second switching com-
partment 15 through heat insulating wall 17 from cooling
compartment 18 by second heater 24. Accordingly, a
thickness of heat insulating wall 17 can be made thin so
that a storage volume of second switching compartment
15 can be increased.

(Second exemplary embodiment)

[0039] Next, a refrigerator according to a second ex-
emplary embodiment of the present invention is de-
scribed.
[0040] FIG. 3 is a flowchart showing an operation of
the refrigerator according to the second exemplary em-
bodiment of the present invention.
[0041] The operation when set temperatures of switch-
ing storage compartments 14, 15, 16 are switched to tem-
peratures higher than temperatures at that point of time
is described based on a flowchart of FIG. 3.
[0042] For simplifying the description, the description
is made only of a switching control of first switching com-
partment 14. However, substantially the same effect can
also be obtained by substantially the same operation for
any of the switching storage compartments, i.e., first
switching compartment 14, second switching compart-
ment 15, and third switching compartment 16.
[0043] When a set temperature of first switching com-
partment 14 is switched to a temperature higher than a
temperature at that point of time (in FIG. 3, described as
a current temperature) (S11, S12), firstly, refrigerating
compartment damper 19, second switching damper 21,
third switching damper 22 are closed by a control unit,
and first switching damper 20 is opened by the control
unit (S13). Electricity is supplied to first heater 23 (S14),
and cooling fan 10 is operated (S15).
[0044] When a temperature detected by first thermistor
27 (in FIG. 3, described as a detected temperature) be-
comes a predetermined value T1 or more (S16), the sup-
ply of electricity to first heater 23 is interrupted by control
unit (S17), and the respective dampers and cooling fan
10 are normally controlled (S18).
[0045] With such an operation, a temperature of first
switching compartment 14 can be further quickly raised
to a target temperature by first heater 23, and since re-
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frigerating compartment damper 19, second switching
damper 21, and third switching damper 22 are closed,
there is no possibility that warm air in first switching com-
partment 14 flows to other storage compartments and
hence, there is no possibility that a thermal load of refrig-
erator 13 is increased.
[0046] The operation in the first exemplary embodi-
ment and the operation in the second exemplary embod-
iment can be performed case by case depending on an
operation state of compressor 2. That is, during operation
of compressor 2 (when evaporator 3 is cooled), the op-
eration in the first exemplary embodiment is performed.
When compressor 2 is stopped (when evaporator 3 is
not cooled), the operation in the second exemplary em-
bodiment is performed. Accordingly, a temperature of
first switching compartment 14 can be further efficiently
raised.
[0047] Further, a temperature of first switching com-
partment 14 may be increased by making use of a de-
frosting heater disposed in proximity to evaporator 3.
[0048] As described above, the refrigerator according
to one example of the exemplary embodiment of the
present invention includes: the storage compartment de-
fined by the heat insulating wall; the cooling compartment
in which the cooler is accommodated; the cooling fan
which supplies cool air from the cooling compartment to
the storage compartment; and the plurality of dampers
provided in the discharge air passage which makes the
cooling compartment and the storage compartment com-
municate with each other. The storage compartments
include the switching storage compartments in which in-
door temperatures can be switched by controlling open-
ing/closing of the plurality of dampers. The refrigerator
is configured such that when a set temperature in the
switching storage compartment is switched from a low
temperature side to a high temperature side, a switching-
storage-compartment damper is closed, and a heater in-
side the switching storage compartment is operated. With
such a configuration, other storage compartments are
not heated by heat of the heater for raising a temperature
of the switching compartment, and it is possible to provide
a refrigerator having low power consumption.
[0049] Further, the refrigerator according to one exam-
ple of the exemplary embodiment of the present invention
may be configured such that when a set temperature of
the switching storage compartment is switched from a
low temperature side to a high temperature side, the
dampers other than the damper for the switching storage
compartment are closed, and the damper for the switch-
ing storage compartment is opened, thus operating the
heater and the cooling fan. With such a configuration, it
possible to obtain a refrigerator having high freshness
keeping performance in which heat of a heater can be
circulated in a desired switching storage compartment
by a cooling fan, and a temperature of the desired switch-
ing storage compartment can be quickly raised.

INDUSTRIAL APPLICABILITY

[0050] As described above, the present invention pro-
vides a refrigerator which can quickly raise a temperature
of a switching storage compartment without increasing
a thermal load of other storage compartments when a
temperature of the switching storage compartment is
switched from a low temperature to a high temperature,
thus enhancing heat insulation property. Accordingly, the
present invention is widely applicable to a refrigerator
and other refrigerating equipment in general which re-
spectively include a storage compartment in which a tem-
perature in the storage compartment can be switched.

REFERENCE MARKS IN THE DRAWINGS

[0051]

3: evaporator
5: refrigerating compartment
5a: door
10: cooling fan
13: refrigerator
14: first switching compartment
14a, 15a, 16a: door
15: second switching compartment
16: third switching compartment
17: heat insulating wall
18: cooling compartment
19: refrigerating compartment damper
20: first switching damper
21: second switching damper
22: third switching damper
23: first heater
24: second heater
25: third heater
26: refrigerating compartment thermistor
27: first thermistor
28: second thermistor
29: third thermistor

Claims

1. A refrigerator comprising:

a storage compartment defined by a heat insu-
lating wall;
a cooling compartment in which a cooler is ac-
commodated;
a cooling fan which supplies cool air from the
cooling compartment to the storage compart-
ment; and
a plurality of dampers provided in a discharge
air passage which makes the cooling compart-
ment and the storage compartment communi-
cate with each other,
wherein the storage compartment has a switch-
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ing storage compartment in which a temperature
inside the switching storage compartment is
switchable by an opening and closing control of
the plurality of dampers, and
when a set temperature in the switching storage
compartment is switched from a low tempera-
ture to a high temperature, a damper for the
switching storage compartment out of the plu-
rality of dampers is closed, and a heater inside
the switching storage compartment is operated.

2. A refrigerator comprising:

a storage compartment defined by a heat insu-
lating wall;
a cooling compartment in which a cooler is ac-
commodated;
a cooling fan which supplies cool air from the
cooling compartment to the storage compart-
ment; and
a plurality of dampers provided in a discharge
air passage which makes the cooling compart-
ment and the storage compartment communi-
cate with each other,
wherein the storage compartment has a switch-
ing storage compartment in which a temperature
inside the switching storage compartment is
switchable by an opening and closing control of
the plurality of dampers, and
when a set temperature in the switching storage
compartment is switched from a low tempera-
ture to a high temperature, out of the plurality of
dampers, dampers other than adamper for the
switching storage compartment are closed and
the damper for the switching storage compart-
ment is opened, and the heater and the cooling
fan are operated.
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