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(57) Disclosed is a refrigerator (10), comprising: a
cooler (42) of a cooling loop used for cooling air supplied
to a storage chamber through an air supply air path; a
cooling chamber (23) provided with the cooler (42) and
formed with an air supply port connected with the storage
chamber; a blower fan (50) used for supplying the air fed
from the air supply port (36) to the storage chamber; a
shielding device (60) at least partially blocking the air
supply port (36); and a control device (70). In addition,
the shielding device (60) is provided with: a fan cover
(61) covering the blower fan (50) from the outer side of
the cooling chamber (23); a driving shaft (62) driving the
fan cover (61) to be opened and closed; a screw mech-
anism formed between the driving shaft (62) and the fan
cover (61); and an electric motor (93) enabling the driving
shaft (62) to rotate. Furthermore, the control device (70)
enables the electric motor (93) to decelerate when the
in-refrigerator environmentof the storage chamberis pre-
set.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a refrigerator
for cooling and storing foods in a storage chamber, and
particularly to a refrigerator using a shielding device to
properly occlude an air passageway communicated with
the storage chamber.

BACKGROUND

[0002] In the prior art, there is already a refrigerator
using a cooler to properly cool a plurality of storage cham-
bers as disclosed in patent document 1.

(Prior art document)
(Patent document)

[0003] Patent document 1: Japanese Public Patent
No. 2013-2664

[0004] FIG. 11 schematically shows a refrigerator 100
disclosed in the patent document. In the refrigerator 100
shown in the figure, a refrigerating compartment 101, a
freezing compartment 102, and a vegetable compart-
ment 103 are formed from top to bottom. A cooling cham-
ber 104 for receiving a cooler 108 is formed inside the
freezing compartment 102, and a partition wall 105 that
partitions the cooling chamber 104 from the freezing
compartment 102 is formed with an opening 106 for sup-
plying cold air to each storage chamber. In addition, the
opening 106 is provided with a blower fan 107 that sends
out cold air, and a fan cover 110 covering the blower fan
107 is located in the freezing compartment 102. An air
damper 114 is provided at a middle portion of an air pas-
sageway 109 through which the cold air supplied to the
refrigerating compartment 101 circulates.

[0005] The fan cover 110 will be described in detail
with reference to FIG. 12. A recess 111 having a sub-
stantially quadrangular shape is formed in the fan cover
110, and the fan cover 110 is formed with an opening
113 obtained by partially cutting out an upper portion of
the recess 111. Here, in a case where the fan cover 110
covers the blower fan 107, the opening 113 of the fan
cover 110 communicates with the air passageway 109
on the side of the refrigerator body.

[0006] The refrigerator 100 configured above operates
as follows. Referring to FIG. 11, first, in a case where
refrigerating compartment 101 and the freezing compart-
ment 102 are both cooled, the fan cover 110 is separated
from the blower fan 107, the air damper 114 is opened,
and the blower fan 107 is rotated in this state. As such,
part of the cold air cooled by the cooler 108 in the cooling
chamber 104 is sent to the freezing chamber 102 based
on a blowing force of the blower fan 107. In addition, the
remaining part of the cold air is sent to the refrigerating
compartment 101 via the air passageway 109, the air
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damper 114, and the air passageway 109. Thereby, both
the freezing compartment 102 and the refrigerating com-
partment 101 are cooled.

[0007] On the other hand, when only the refrigerating
compartment 101 is cooled, the blower fan 107 is covered
with the fan cover 110, the air damper 114 is opened,
and in this state, the blower fan 107 sends out cold air
cooled by the cooler 108. When the fan cover 110 is in
a closed state, the opening 113 formed at the upper por-
tion of the fan cover 110 communicates with the air pas-
sageway 109. As a result, the cold air sent by the blower
fan 107 is supplied to the refrigerating compartment 101
via the opening 113, the air damper 114 and the air pas-
sageway 109.

[0008] As stated above, with the fan cover 110 formed
with the opening 113 being used, a plurality of storage
chambers can be properly cooled with one cooler 108.
[0009] However, in an air blowing structure in the ex-
isting refrigerator, it might become difficult to open and
close the fan cover 110 since a driving mechanism for
driving the fan cover 110 is frozen.

[0010] Specifically, in the refrigerator 100, when the
refrigerating compartment 101 stores a high-temperature
and high-humidity article such as a hot pot, the moisture
emitted from the article reaches the cooling chamber 104
via a return air passageway (not shown). In addition, as
described above, the fan cover 110 and its driving mech-
anism are disposed nearest to the cooling chamber 104.
Therefore, if the moisture adheres to the driving mecha-
nism for driving the fan cover 110 and freezes, the fan
cover 110 cannot be opened and closed, and the opening
and closing of the air passageway of the fan cover 110
cannot be controlled. In addition, if a heater is arranged
near the fan cover 110 for heating to prevent the fan cover
110 from freezing, the structure of the refrigerator 100
will become complicated and the manufacturing cost will
increase. Furthermore, since the heater consumes elec-
trical power, there also arises a problem that the operat-
ing cost of the refrigerator 100 increases.

[0011] In view of the above, itis necessary to improve
the existing refrigerators to solve the above problems.

SUMMARY

[0012] An object of the present invention is to provide
a refrigerator capable of preventing a mechanism driving
the fan cover from freezing by simple control.

[0013] To achieve the above-mentioned objects, the
present invention provides a refrigerator comprising a
cooler of a freezing loop, the cooler being configured to
cool air supplied via an air supply passageway to a stor-
age chamber; a cooling chamber equipped with the cool-
er and formed with an air supply port communicated with
the storage chamber; a blower fan configured to feed the
air supplied through the air supply port to the storage
chamber; a shielding device at least partially occluding
the air supply port; and a control device configured to
control acts of the freezing loop, the blower fan and the
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shielding device, the shielding device comprises: a fan
cover configured to cover the blower fan from the outside
of the cooling chamber; a driving shaft configured to drive
the fan cover to open and close; a screw mechanism
formed between the driving shaft and the fan cover; and
an electric motor configure to rotate the driving shaft, in
a case where an environment in the storage chamber is
given, the control device decelerates the electric motor.
[0014] Thus, according to the refrigerator of the
present invention, in a case where the storage chamber
becomes a given environment, the electric motor driving
the driving shaft to rotate is decelerated to increase the
torque of the electric motor and prevent the screw mech-
anism from becoming rigid due to freezing.

[0015] As a further improvement of the present inven-
tion, in a case where a door for closing the storage cham-
ber is opened and closed, the control device controls the
electric motor to decelerate according to the environment
in the storage chamber.

[0016] Thus, according to the refrigerator of the
present invention, since the electric motor is decelerated
corresponding to the environment in the storage chamber
only when the user opens and closes the door to place
the article into the storage chamber, it is possible to pre-
vent the malfunction of the refrigerator from being mis-
takenly detected as a change of the environment in the
storage chamber.

[0017] As a further improvement of the present inven-
tion, the refrigerator further comprises: a temperature
sensor configured to measure a temperature in the stor-
age chamber; and a timer configured to measure a time
period in which the freezing loop cools the storage cham-
ber, in acase where the temperature in the storage cham-
ber measured by the temperature sensor becomes
above a given temperature, or in a case where a contin-
uous operation duration of the freezing loop measured
by the timer is above a given duration, the control device
decelerates the electric motor.

[0018] Thus, according to the refrigerator of the
presentinvention, in a case where the temperature in the
storage chamber changes greatly, or where the contin-
uous operation duration of the freezing loop is long, the
control device judges that a high-temperature article that
raises the temperature of the storage chamber is placed
in the storage chamber, and increases the torque by re-
ducing the rotation speed of the electric motor to prevent
the driving shaft from freezing.

[0019] As a further improvement of the present inven-
tion, the control device decelerates the electric motor
within two cycle periods after defrost processing is com-
pleted.

[0020] Thus, according to the refrigerator of the
present invention, although the action sound increases
since the electric motor decelerates, the time period in
which noise is generated can be shortened by limiting
the time period in which the electric motor is decelerated.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1 is a front view of a refrigerator according to
the present invention.

FIG. 2 is a cross-sectional view of the refrigerator
according to the present invention.

FIG. 3 is a schematic diagram of an air passageway
of the refrigerator according to the present invention.
FIG. 4 is a side cross-sectional view of the vicinity
of a cooling chamber in a state that a fan cover of
the refrigerator according to the present invention is
opened.

FIG. 5 is a side cross-sectional view of the vicinity
of the cooling chamber in a state that the fan cover
of the refrigerator according to the present invention
is closed.

FIG. 6 is an exploded perspective view of a shielding
device of the refrigerator according to the present
invention.

FIG. 7 is a block diagram of a connection structure
of the refrigerator according to the present invention.
FIG. 8 is a flowchart of an operation method of the
refrigerator according to the present invention.

FIG. 9 is a graph showing a relationship between a
driving frequency and a torque of a stepping electric
motor of the refrigerator according to the present in-
vention.

FIG. 10(A) through FIG. 10(C) are schematic dia-
grams of the operation of the refrigerator according
to the presentinvention, wherein FIG. 10(A)is a flow-
chart of step S20, FIG. 10(B) is a diagram including
a case where a period from the start of a compressor
to next start is included in an abnormity detection
period, and FIG. 10(C) is a diagram including a case
where a period from the stop of the compressor to
next stop is included in the abnormity detection pe-
riod.

FIG. 11 is a side sectional view of a conventional
refrigerator described in the Background Art.

FIG. 12 is a perspective view of a fan cover used in
a conventional refrigerator described in the Back-
ground Art.

Parts designated by reference numerals

[0022]

10 refrigerator

12 Heat insulating cabinet

121 outer box

122 inner box

123  thermal insulation

13 Refrigerating compartment
14 Ice-making room

141 Freezing compartment

15 Upper freezing compartment
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16 Lower freezing compartment 103  Vegetable compartment
17 Vegetable compartment 104  Cooling chamber
18 Thermally insulating door 105 Division wall
181  Thermally insulating door 106  Opening
182  Thermally insulating door 5 107  Air supply fan
19 Thermally insulating door 108 Cooler
20 Thermally insulating door 109  Air passageway
21 Thermally insulating door 110  Fan cover
22 Thermally insulating door 111 Recess
23 Cooling chamber 10 113  Opening
24 Refrigerating compartment air supply passage- 114 Air damper.

way
25 Freezing compartment air supply passageway DETAILED DESCRIPTION
26 Vegetable compartment air supply passageway
27 Air outlet 15 [0023] To make the objectives, technical solutions and
28 Air outlet advantages of the present invention clearer, the present
30 Air outlet invention will be described in detail below with reference
31 Air return vent to the figures and specific embodiments.
33 Air return vent [0024] Hereinafter, the refrigerator 10 according toem-
34 Air return vent 20 bodiments of the present invention will be described in
35 Partition member detail based on the figures. In the following description,
36 Air supply port the same components are denoted by the same refer-
37 Partition member ence numerals in principle, and repeated depictions are
38 Insulated partition wall omitted. Furthermore, although directions such as up,
39 Insulated partition wall 25 down, front, back, left and right are used as appropriate
41 Compressor in the following description, left and right indicate the left
42 Cooler and rightwhen the refrigerator 10 is viewed from the front.
43 Defrost heater [0025] FIG. 1 is a schematic diagram of a front face of
44 Refrigerating compartment air damper the refrigerator 10 according to an embodiment of the
45 Partition member 30 presentinvention. As shownin FIG. 1, the refrigerator 10
50 blower fan according to the present embodiment comprises a heat-
52 Fan insulating cabinet 12 as a main body, and a storage
60 Shielding device chamber for storing foods is formed in an interior of the
61 Fan cover heat-insulating cabinet 12. Regarding the storage cham-
62 Driving shaft 35 ber, the uppermost layer is a refrigerating compartment
621  trunk 13, a left side of a lower layer is an ice-making compart-
63 Support base ment 14 and a right side of the lower layer is an upper-
64 Storage chamber side cover layer freezing compartment 15, a further lower layer is a
65 recess lower-layer freezing compartment 16, and the lowermost
66 Guide pin 40 layer is the vegetable compartment 17. In addition, the
67 Guide hole ice-making compartment 14, the upper-layer freezing
69 Cooling chamber side cover compartment 15 and the lower-layer freezing compart-
70 control device ment 16 are all storage chambers in a freezing temper-
76 Partition member support ature range. In the following depictions, they may be col-
77 Blower fan support 45 lectively referred to as a freezing compartment 141 as
78 Through hole appropriate.
79 Flange [0026] A front face of the heat-insulating cabinet 12 is
80 main face opened. At openings corresponding to the storage cham-
801  Opening bers are respectively provided heat-insulating doors
81 Side 50 18-22 which can be opened and closed freely. A heat-
82 Opening insulating door 181 and a heat-insulating door 182 divide
86 Shaft support and block a front face of the refrigerating compartment
91 temperature sensor 13, and are supported by the heat-insulating cabinet 12
92 Timer in a freely rotatable manner. In addition, the heat-insu-
93 Electric motor 55 lating door 19 to the heat-insulating door 22 are respec-
100 refrigerator tively integrally combined with storage containers, and
101  Refrigerating compartment are supported by the heat-insulating cabinet 12 in a way
102  Freezing compartment that the combinations can be freely drawn toward the
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front of the refrigerator 10. Specifically, the heat-insulat-
ing door 19 blocks the ice-making compartment 14, the
heat-insulating door 20 blocks the upper-layer freezing
compartment 15, the heat-insulating door 21 blocks the
lower-layer freezing compartment 16, and the heat-insu-
lating door 22 blocks the vegetable compartment 17.
[0027] FIG. 2 is a side cross-sectional view showing
the schematic configuration of the refrigerator 10. As
shown in FIG. 2 through FIG. 5, solid arrows indicates
flow directions of cold air circulating in the compartments.
As shown in FIG. 2, the heat-insulating cabinet 12 as the
main body of the refrigerator 10 comprises an outer box
121 made of a steel plate with an open front, an inner
box 122 disposed in the outer box 121 with a gap, having
an opening in the front and made of a synthetic resin,
and a heat-insulating material 123 made of foamed poly-
urethane filled and foamed in the gap between the outer
box 121 and the inner box 122. In addition, the above-
mentioned heat-insulating doors 18 and so on also em-
ploy the same heat-insulating configuration as the heat-
insulating cabinet 12.

[0028] The refrigerating compartment 13 and the
freezing compartment 141 located at a lower layer there-
of are partitioned by a heat-insulating partition wall 38.
The ice-making compartment 14 and the upper-layer
freezing compartment 15 inside the freezing compart-
ment 141 are partitioned by a partition wall not shown.
In addition, the ice-making compartment 14 and the up-
per-layer freezing compartment 15 are communicated
with the lower-layer freezing compartment 16 therebelow
in away that the cold air can circulate freely. Furthermore,
the freezing compartment 141 and the vegetable com-
partment 17 are partitioned by a heat-insulating partition
wall 39.

[0029] In a rear of the refrigerating compartment 13 is
formed a refrigerating compartment air supply passage-
way 24 partitioned by a partition member 37 made of a
synthetic resin and supplying cold air to the refrigerating
compartment 13. The partition member 37 is formed with
air outlets 27 through which cold air is blown out to the
refrigerating compartment 13. In addition, a refrigerating
compartment air damper 44 is provided in the refrigerat-
ing compartment air supply passageway 24. The refrig-
erating compartment air damper 44 is a freely openable
and closable air damper driven by an electric motor or
the like, and is used to control a flow of cold air supplied
to the refrigerating compartment 13 and appropriately
maintain the temperature in the refrigerating compart-
ment 13.

[0030] In the rear of the freezing compartment 141, a
freezing compartment air supply passageway 25 ena-
bling cold air cooled by a cooler 42 to flow to the freezing
compartment 141 is formed. A cooling chamber 23 is
formed in the further rear of the freezing compartment
air supply passageway 25, and the cooler 42 as an evap-
orator for cooling the cold air circulating in the compart-
ment is disposed in the cooling chamber 23.

[0031] Thecooler42is connected to a compressor41,
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a condenser (not shown), and an expansion unit such as
a capillary tube (not shown) through a refrigerant pipe,
to constitute a vapor compression type refrigeration cycle
circuit.

[0032] FIG. 3 is a front view showing the schematic
configuration of the air supply passageway of the refrig-
erator 10. As shown in FIG. 3, the refrigerator 10 com-
prises a vegetable compartment air supply passageway
26 connecting the refrigerating compartment 13 with the
vegetable compartment 17. As a result, the cold air sup-
plied to the refrigerating compartment 13 flows into the
vegetable compartment air supply passageway 26
through an air return port 31 formed in a lower portion of
the refrigerating compartment 13 and is blown out
through the air outlet 30 and supplied to the vegetable
compartment 17. As shown in FIG. 2, an air return port
34 connected to a lower portion of the cooling chamber
23 is formed in the vegetable compartment 17, and the
cold air in the vegetable compartment 17 flows through
the air return port 34 to the lower portion of the cooling
chamber 23.

[0033] FIG.4andFIG.5 are side cross-sectional views
showing the configuration near the cooling chamber 23
of the refrigerator 10. FIG. 4 shows a state in which the
fan cover 61is opened, and FIG. 5 shows a state in which
the fan cover 61 is closed.

[0034] As shown in FIG. 4, the cooling chamber 23 is
disposedinside the freezing compartmentair supply pas-
sageway 25 in the interior of the heat-insulating cabinet
12. The cooling chamber 23 is separated from the freez-
ing compartment air supply passageway 25 or the freez-
ing compartment 141 by a partition member 35 made of
a synthetic resin. That is, the cooling chamber 23 is a
space sandwiched by the inner box 122 and the partition
member 35.

[0035] The freezing compartment air supply passage-
way 25 formed in front of the cooling chamber 23 is a
space formed between the partition member 35 and a
partition member 45 assembled in the front thereof, and
becomes the air supply passageway through which the
cold air cooled by the cooler 42 flows. An upper portion
of the freezing compartment air supply passageway is
connected to the refrigerating compartment air supply
passageway 24.

[0036] The partition member 45 is formed with open-
ings, namely, air outlets 28, through which cold air is
blown into the freezing chamber 141. An air return port
33 for returning cold air from the freezing compartment
141 to alower portion of the cooling chamber 23 is formed
on the back of the lower portion of the lower-layer freezing
compartment 16.

[0037] In addition, below the cooler 42, a defrosting
heater 43 is provided as a defrosting unit that melts and
removes the frost attached to the cooler 42. The defrost
heater 43 is a resistive heating type heater.

[0038] The partition member 35 in the upper portion of
the cooling chamber 23 is formed with an opening, name-
ly, an air supply port 36, connected to the freezing com-
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partment air supply passageway 25. A blower fan 50 for
sending cold air to the freezing compartment 141 is dis-
posed in front of the air supply port 36. The blower fan
50 is a centrifugal blower fan including a fan 52.

[0039] A shielding device 60 having amovable fan cov-
er 61 is disposed in front of the blower fan 50. The fan
cover 61 is close to the blower fan 50 from the side of
the freezing compartment air supply passageway 25 to
atleast partially cover the blower fan 50 and the air supply
port 36.

[0040] Furthermore, the fan cover 61 is driven by a
driving shaft 62 disposed on the side of the partition mem-
ber 45 to move in a front-rear direction. As the fan cover
61 moves forward and separates from the blower fan 50,
an air passageway for cold air is formed between the fan
cover 61 and the partition member 45. As a result, the
cold air cooled by the cooler 42 is sent out by the blower
fan 50 and supplied to the refrigerating compartment 13,
the freezing compartment 141 and the vegetable com-
partment 17.

[0041] On the other hand, as shown in FIG. 5, as the
blower fan 50 moves rearward and approaches the blow-
er fan 50 so that the fan cover 61 covers the flower fan
50, an air supply port 36 is occluded, and an air passage-
way through which cold air flows to the freezing compart-
ment 61 at the upper layer is shielded. On the other hand,
in this state, the cold air is sent into the refrigerating com-
partment 13 through a refrigerating compartment air sup-
ply passageway 24 through an opening formed in the
upper portion of the fan cover 61.

[0042] A surface of the fan cover 61 facing the blower
fan 50 is formed into a substantially concave shape.
Thereby, the fan cover 61 cannot block the air supply
port 36 without contacting the fan 52 of the blower fan
50 disposed in front of the air supply port 36.

[0043] The opening and closing acts of the shielding
device 60 described above are controlled by a control
device 70 described later. For example, upon a defrosting
operation to remove frost attached to the cooler 42, the
fan cover 61 is closed as shown in FIG. 5.

[0044] As described above, in the refrigerator 10, the
cold air sent by the blower fan 50 is sent to the refriger-
ating compartment 13, the freezing compartment 141
and the vegetable compartment 17. In addition, the cold
air after cooling the refrigerating compartment 13, the
freezing compartment 141 and the vegetable compart-
ment 17 returns to the cooling chamber 23 via an air
return passageway. As a result, the moisture contained
in the items stored in the refrigerating compartment 13,
the freezing compartment 141 and the vegetable com-
partment 17 returns to the cooling chamber 23 and then
adheresto the cooler 42 to form frost. If the frost formation
is intensified, air supply and heat exchange in the cooling
chamber 23 will be hindered, so the defrosting operation
is performed. In the defrosting operation, the control de-
vice 70 described later stops the compressor 41 and the
blower fan 50, blocks the air supply port 36 and the fan
cover 61, closes the refrigerating compartment air damp-
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er 44, and energizes the defrost heater 43. Thereby, the
interior of the cooling chamber 23 becomes warm, and
the frost adhered to the cooler 42 melts.

[0045] If the defrosting of the cooler 42 is completed,
the control device 70 described later stops energizing
the defrost heater 43, starts the compressor 41, and
starts the cooling performed by the refrigeration loop.
Then, after detecting that the cooler 42 and the cooling
chamber 23 are cooled to a predetermined temperature
or after apredetermined time elapsesin atimer, as shown
in FIG. 4, the control device 70 opens the fan cover 61
and starts the operation of the blower fan 50. In this way,
the cooling operation can be restarted.

[0046] Here, since the shielding device 60 is disposed
at the nearest position of the cooling chamber 23, if the
above-mentioned moisture adheres to the shielding de-
vice 60, a driving mechanism of the shielding device 60
may freeze, so that the opening and closing acts can no
longer be performed. In the present embodiment, as de-
scribed later, in a case where the driving mechanism of
the shielding device 60 is likely to freeze, the drive mech-
anism of the shielding device 60 is prevented from be-
coming difficult to operate by increasing a torque of an
electric motor for driving the shielding device 60.

[0047] The structure of the above-mentioned shielding
device 60 will be described with reference to FIG. 6. FIG.
6 is an exploded perspective view of the shielding device
60 as viewed from the upper rear side.

[0048] The shielding device 60 comprises: a fan cover
61 that blocks the blower fan 50 in a freely openable and
closable manner from the outside of the cooling chamber
23; a driving shaft 62 that drives the fan cover 61 from a
side opposite to the cooling chamber 23; and a support
base 63 that not only supports the blower fan 50, but also
supports the fan cover 61 and the driving shaft 62 freely
slidably. The shielding device 60 is disposed between a
storage chamber side cover 64 which is a part of the
partition member 45 for partitioning the freezing compart-
ment 141, and a cooling chamber side cover 69 which is
apart of the partition member 35 for partitioning the freez-
ing compartment air supply passageway 25. In addition,
the shielding device 60 is mounted behind the storage
chamber side cover 64 which is a part of the partition
member 45. Specifically, a recess 65 recessed toward
the front is formed on the rear of of the partition member
45, and the shielding device 60 is accommodated in the
recess 65.

[0049] The fan cover 61 is a cover-shaped member
capable of appropriately blocking the blower fan 50 and
comprises a main surface portion 80 and a side surface
portion 81 erected rearward from a peripheral edge por-
tion of the main surface portion 80. The side surface por-
tion 81 is erected from side peripheral edges and a lower
peripheral edge of the main surface portion 80, and the
side surface portion 81 is not erected from an upper pe-
ripheral edge of the main surface portion 80. An opening
82 is formed at an upper end portion of the fan cover 61.
Accordingly, even though the blower fan 50 is blocked
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by the fan cover 61, cold air can be sent to the refriger-
ating compartment 13 through the opening 82. In addi-
tion, a guide hole 67 fitted with a guide pin 66 of the
support base 63 described later is disposed on the out-
side of the side surface portion 81. In addition, an opening
801 is formed near a center of the main surface portion
80 of the fan cover 61, and the opening 801 is a through
screw hole being in a substantially circular shape and
having a screw groove formed inside.

[0050] The support base 63 is formed with a substan-
tially cylindrical guide pin 66 that slidably supports the
fan cover 61 in the front-rear direction. Two guide pins
66 are provided here, and respectively extend rearward
from a main surface of the support base 63 in substan-
tially parallel to a rotation axis of the fan 52. The fan cover
61 is formed with guide holes 67 into which the guide
pins 66 are freely slidably fitted.

[0051] Three blower fan support portions 77 are verti-
cally erected rearward from the main surface of the sup-
port base 63. The blower fan support portion 77 has a
cylindrical shape, and its rear end runs through a through
hole 78 formed on the main surface of the fan cover 61
and abuts on a front surface of a flange portion 79 of the
blower fan 50. The blower fan support portion 77 and the
flange portion of the blower fan 50 are fastened by fas-
tening means, such as a screw.

[0052] In addition, two partition member support por-
tions 76 are vertically erected rearward from a lower por-
tion of the main surface of the support base 63. A rear
end of the partition member support portion 76 abuts
against the cooling chamber side cover 69 of the partition
member 35, and is fastened with the cooling chamber
side cover 69 by a screw.

[0053] The supportbase 63 is mounted with the driving
shaft 62 for moving the fan cover 61 in the front-rear
direction. The driving shaft 62 is rotatably supported by
a shaft support portion 86 formed on the support base 63.
[0054] The driving shaft 62 has a trunk 621 formed in
a cylindrical shape, and a thread not shown here is
formed in a spiral shape on the outer surface of the trunk
621. The thread of the trunk 621 of the driving shaft 62
is threadedly engaged with the screw groove of the open-
ing 801 of the fan cover 61. That is, a screw mechanism
is formed between the fan cover 61 and the driving shaft
62. In addition, a stepping electric motor (not shown) is
built in a support base 63, and the driving shaft 62 is
rotated by a predetermined angle by the driving force of
the stepping electric motor. If the driving shaft 62 is ro-
tated in one direction, the fan cover 61 will approach the
blower fan 50, and as shown in FIG. 5, the air passage-
way will become a closed state. On the other hand, if the
electric motor rotates the driving shaft 62 in the other
direction, the fan cover 61 will move away from the blower
fan 50, and as shown in FIG. 4, the air passageway will
become an open state.

[0055] As described above, the blower fan 50 is dis-
posed at a position covering the air supply port 36 and
is configured closer to the front side, namely, the side of
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the freezing compartment 141, than the air supply port
36. The blower fan 50 can employ a centrifugal blower
fan that sends out cold air in the centrifugal direction and
specifically can employ a vortex fan.

[0056] The connection structure of the refrigerator 10
will be described with reference to the block diagram of
FIG. 7. The refrigerator 10 has a control device 70 as a
CPU, a temperature sensor 91, atimer 92, a compressor
41, a blower fan 50, an electric motor 93, a refrigerating
compartment air damper 44, and a defrost heater 43.
The temperature sensor 91 and the timer 92 are con-
nected to an input side terminal of the control device 70.
The compressor 41, the blower fan 50, the electric motor
93, the refrigerating compartment air damper 44 and the
defrostheater43 are connected to an output side terminal
of the control device 70.

[0057] The temperature sensor 91 is arranged in the
refrigerating compartment 13, the freezing compartment
141 and the vegetable compartment 17, respectively,
and transmits information indicating the temperature in
these storage chambers to the control device 70.
[0058] The timer 92 measures a cooling duration for
cooling the refrigerating compartment 13, the freezing
compartment 141 and the vegetable compartment 17,
an operating duration of the defrost heater 43, and trans-
mits information indicating the durations to the control
device 70.

[0059] The compressor 41 compresses a refrigerant
usedinthe freezingloopin accordance with an instruction
from the control device 70 as described above.

[0060] The blowerfan 50 sends out the cold air cooled
by the cooler 42 of the freezing loop to each storage
chamber in accordance with an instruction from the con-
trol device 70 as described above.

[0061] The electric motor 93 rotates the driving shaft
62 of the shielding device 60 by a predetermined angle
in accordance with the instruction from the control device
70. The electric motor 93, for example, employs a step-
ping electric motor.

[0062] The refrigerating compartment air damper 44
appropriately blocks the cold air sent to the refrigerating
compartment air supply passageway 24 in accordance
with the instruction from the control device 70.

[0063] The defrost heater 43 is energized in accord-
ance with the instruction from the control device 70 to
warm the air in the cooling chamber 23.

[0064] Based ontheflowchartshowninFIG. 8 and with
reference to the above-mentioned figures, description
will be given to a method of preventing freezing of the
shielding device 60 when the environment of the storage
chamber becomes an abnormal state during the cooling
operation of the refrigerator 10.

[0065] In the present embodiment, first, an outline of
a method of preventing the shielding device 60 from
freezing will be described. It is considered that the user
accommodates a to-be-stored high-temperature and
high-humidity article in the refrigerating compartment 13
upon using the refrigerator 10. The to-be-stored high-
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temperature and high-humidity article is, for example, hot
pot, soup or the like which is still hot. In this case, referring
to FIG. 2, the moisture emitted from the high-temperature
and high-humidity article reaches the cooling chamber
23 via the vegetable compartment air supply passage-
way 26, the vegetable compartment 17 and an air return
vent 34. As described above, since the shielding device
60 is adjacent to the air supply port 36 of the cooling
chamber 23, if the moisture adheres to the shielding de-
vice 60 and freezes, the opening and closing act of the
shielding device 60 might be hindered. Specifically, re-
ferring to FIG. 6, a screw mechanism composed of a
screw thread formed around a trunk 621 of a Driving shaft
62 and a screw groove formed in an opening 801 of the
fan cover 61 might freeze and become rigid. For this rea-
son, in the present embodiment, if high-temperature and
high-humidity article is accommodated in the refrigerat-
ing compartment 13, the state will be detected as an ab-
normal state, and the torque is increased by reducing the
rotation speed of the electric motor driving the shielding
device 60 to prevent the screw mechanism of the shield-
ing device 60 from freezing and becoming rigid. The con-
trol method will be described in detail below.

[0066] First, in step S10, the control device 70 judges
whether a temperature in the freezing compartment 141
measured by a temperature sensor 91 is -5°C or less. If
the temperature in the freezing compartment 141 is -5°C
or less, i.e., if step S10 is "YES", the control device 70
will transfer to step S11 described later to judge whether
the refrigerator 10 is in an abnormal state. On the other
hand, if the temperature in the freezing compartment 141
is higher than -5°C, i.e., step S10 is "NO", the control
device 70 turns to step S31 to continue the cooling op-
eration of the freezing compartment 141 by making the
compressor 41 work.

[0067] In step S11, judgement is made as to whether
the compressor 41 is in an ON state. In the present em-
bodiment, after a thermally insulating door 18 for closing
the refrigerating compartment 13 is opened or closed,
whether the condition in the refrigerating compartment
13isabnormalis determined after one cycle period. Here,
the term "one cycle period" refers to a period from the
ON state of the compressor 41 to the next ON state, or
a period from an OFF state of the compressor 41 to the
next OFF state. In addition, when the one cycle period
is one hour, it is possible to, by confirming time to ensure
the one-hour cycle period, reliably detect the state in
which the high-temperature and high-humidity article is
placed in the refrigerating compartment 13 is the abnor-
mal state.

[0068] Whenthe compressor41 isinthe ON state,i.e.,
when the step S11 is "YES", the control device 70 turns
to the step S12 to judge whether the thermally insulating
door 18 is opened and closed. Since the user opens or
closes the thermally insulating door 18 upon placing the
article in the refrigerating room 13, whether the article is
placed in the refrigerating compartment 13 can be judged
by judging the opening and closing of the thermally insu-
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lating door 18.

[0069] In a case where there is a possibility that the
article is placed into the refrigerating compartment 13
due to the opening and closing of the thermally insulating
door 18, i.e., in a case where step S12 is "YES", the
control device 70 sets a flag F1 to 1 in step S13. The flag
F1 is a flag indicating that the thermally insulating door
18 is opened and closed when the compressor 41 is in
the ON state. On the other hand, when the thermally in-
sulating door 18 is not opened or closed, i.e., in a case
where step S12 is "NO", the control device 70 does not
set the flag F1 to 1 because the article is not placed in
the refrigerating compartment 13 and keeps flag F1 0
unchanged, and the process turns to step S14.

[0070] Instep S14,the control device 70 judges wheth-
er a flag F2 is not set to 1. The flag F2 is setto 1 in a
case where the thermally insulating door 18 is opened
and closed and the compressor 41 is in the OFF state,
and is set to 0 when not in this case.

[0071] Whenthe flag F2is not 1, that is, when the step
S14 is "YES", since one cycle period of the compressor
41 has not elapsed, the process transfer to step S15 to
continue the detection of the abnormal state.

[0072] On the other hand, when the flag F2 is 1, that
is, when the step S14 is "NO", the thermally insulatng
door 18 is opened and closed when the compressor 41
is in the OFF state. Therefore, the control device 70 per-
forms abnormality detection until next time when the
compressor 41 reverses from the OFF state to the ON
state.

[0073] Therefore, the control device 70 does not con-
tinue to detect the abnormal state of the environment in
the cabinet after step S16, and returns to step S10.
[0074] Instep S15, the control device 70 judges wheth-
er the flag F1 is set to 1. If the flag F1 is setto 1, i.e., in
acase where S15is "YES", since the thermally insulating
door 18 is opened and closed, there is a possibility that
a high-temperature article exists in the refrigerating com-
partment 13, so the process turns to step S16. On the
other hand, if the flag F1 is not set to 1, i.e., in a case
where S15 is "NO", since the thermally insulating door
18 is not opened and closed and a high-temperature ar-
ticle does not exist in the refrigerating compartment 13,
the abnormal state is not detected and the process re-
turns to step S10.

[0075] Instep S16, the control device 70 judges wheth-
er a temperature rise in the refrigerating compartment 13
is 6°C or more before and after step S12, that is, before
and after the thermally insulating door 18 is opened and
closed. If the temperature rise in the refrigerating com-
partment 13 is 6°C or more, it can be judged that a high-
temperature article such as hot pot have already been
placed in the refrigerating compartment 13. If the tem-
perature rise in the refrigerating compartment 13 is 6°C
or more, that is, if step S16 is "YES", the control device
70 detects an abnormal state in step S18. On the other
hand, if the temperature rise in the refrigerating compart-
ment 13 is less than 6°C, i.e., if step S16 is "NO", the
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control device 70 turns to to step S17.

[0076] Instep S17,the controldevice 70 judges wheth-
er the cooling operation duration of the refrigerating com-
partment 13 by operating the compressor41 and the flow-
er fan 50 is more than 30 minutes. Through such a judg-
ment, it can be judged that a high-temperature article is
accommodated in the refrigerating compartment 13 and
a long time period is spent in cooling the refrigerating
compartment 13. If the cooling operation duration is more
than 30 minutes, i.e., if step S17 is "YES", the control
device 70 judges that there is a high-temperature article
in the refrigerating compartment 13, and detects an ab-
normal state in step S18. On the other hand, if the cooling
operation duration is less than 30 minutes, i.e., if step
S17 is "NQO", the control device 70 judges that there is
no high-temperature article in the refrigerating compart-
ment 13, does not detect the abnormal state, proceeds
to step S21.

[0077] On the other hand, in the case where step S11
is "NO", i.e., in a case where the compressor 41 is in the
OFF state, the control device 70 proceeds to step S24;
when the compressor 41 is in the OFF state, the method
identical with the method from step S12 to step S17 is
employed to detect the abnormal state.

[0078] Specifically, when the compressor 41 is in the
OFF state, i.e., when the step S11 is "NO", the control
device 70 turns to the step S24 to judge whether the
thermally insulating door 18 is opened and closed.
[0079] In a case where there is a possibility that an
article is placed in the refrigerating compartment 13 due
to the opening and closing of the thermally insulating door
18, i.e., in a case where step S24 is "YES", the control
device 70 sets the flag F2 to 1 in step S25. On the other
hand, when the thermally insulating door 182 is not
opened or closed, i.e., when step S24 is "NO", since the
article is not placed in the refrigerating compartment 13,
the control device 70 does not set the flag F2 to 1, keeps
the flag F2 0 unchanged, and the process proceeds to
step S26.

[0080] Instep S26,the control device 70 judges wheth-
erthe flag F1is not setto 1. As described above, the flag
F1 is set to 1 when the thermally insulating door 18 is
opened and closed and the compressor 41 is in the ON
state, and is set to 0 when not in this case.

[0081] When the flag F1isnot 1, thatis, when the step
S26 is "YES", since one cycle period of the compressor
41 has not elapsed, the process turns to step S27 to
continue the detection of the abnormal state. On the other
hand, when the flag F1 is 1, in other words, when step
S26 is "NO", which means that the thermally insulating
door 18 is opened and closed when the compressor 41
isinthe ON state, the abnormality detection is performed
until next time when the compressor 41 reverses from
the ON state to the OFF state. Therefore, the control
device 70 does notcontinue the detection of the abnormal
state after step S27, but turns to step S21. As such, the
control device 70 detects the abnormal state from the
ON state of the compressor 41 until next ON state, or
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from the OFF state of the compressor 41 until next OFF
state.

[0082] Instep S27,the control device 70 judges wheth-
er the flag F2 is set to 1. If the flag F2 is set to 1, that is,
if step S27 is "YES", since the thermally insulating door
18 is opened and closed and there is a possibility that a
high-temperature article exists in the refrigerating com-
partment 13, the process turns to step S28. On the other
hand, if the flag F2 is not set to 1, that is, if step S27 is
"NO", since the thermally insulating door 18 is not opened
and closed and a high-temperature article does not exist
in the refrigerating compartment 13, the abnormal state
is not detected, and the process turns to step S21.
[0083] Instep S28, the control device 70 judges wheth-
er a temperature rise in the refrigerating compartment 13
is 6°C or more before and after the opening and closing
of the thermally insulating door 18. If the temperature rise
in the refrigerating compartment 13 is 6°C or more, that
is, if step S28 is "YES", the control device 70 detects the
abnormal state in step S18. On the other hand, if the
temperature rise in the refrigerating compartment 13 is
less than 6°C, that is, if step S28 is "NO", the control
device 70 turns to step S29.

[0084] Instep S29, the control device 70 judges wheth-
er a duration for cooling the refrigerating compartment
13 by operating the compressor 41 and the flower fan 50
is more than 30 minutes. If the operation duration is more
than 30 minutes, i.e., if step S29 is "YES", the control
device 70 judges that there is a high-temperature article
in the refrigerating compartment 13, and detects an ab-
normal state in step S18. On the other hand, if the oper-
ation duration is less than 30 minutes, i.e., if step S29 is
"NO", the control device 70 judges that there is no high-
temperature article in the refrigerating compartment 13,
does notdetectthe abnormal state, and turns to step S21.
[0085] After detecting the abnormal state in step S18,
the control device 70 judges in step S19 whether the
temperature in the refrigerating compartment 13 has
reached a power-off point. Here, the power-off point is a
temperature at which the refrigerating compartment 13
is sufficiently cooled to stop the compressor 41 of the
freezing loop. If the temperature inside the refrigerating
compartment 13 reaches the power-off point, that is, if
step S19is "YES", since the article accommodated in the
refrigerating compartment 13 is sufficiently cooled, the
control device 70 cancels the abnormal state in step S20,
sets the flag F1 to 0 and sets the flag F2 to 0. The method
of resetting the flags F1 and F2 will be described later
with reference to FIG. 10. On the other hand, if the tem-
perature in the refrigerating compartment 13 has not
reached the power-off point, that is, if step S19 is "NO",
since the refrigerating compartment 13 is not sufficiently
cooled, the control device 70 returns to step S10 to con-
tinue the cooling operation.

[0086] In step S21, the control device 70 confirms
whether it is within two cycle periods after the defrosting
operation is performed. If it is within two cycle periods,
i.e., if step S21 is "YES", the control device 70 turns to
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step S22 to perform an act upon abnormity. On the other
hand, if it is not within two cycle periods, that is, if step
S21 is "NO", the control device 70 does not perform an
act upon abnormity and returns to step S10.

[0087] Through the judgementin step S21, in the case
of the abnormal state, the control device 70 can contin-
uously perform the torque enhancement in step S23 de-
scribed later for more than one cycle period. Therefore,
the effect of preventing the driving shaft 62 and the fan
cover 61 from freezing becomes greater.

[0088] Inaddition, in the following step S23, an electric
motor 93 is decelerated to prevent freezing. However, if
the electric motor 93 is decelerated, the sound of electric
motor becomes louder. For this reason, the time during
which the sound of electric motor becomes louder can
be limited by limiting the period during which the electric
motor 93 is decelerated to within two cycle periods,.
[0089] Instep S22,the control device 70 judges wheth-
er the abnormal state is detected in the above-mentioned
step S18. If the abnormal state is detected, that is, if step
S22 is "YES", the control device 70 turns to step S23.
On the other hand, if the abnormal state is not detected,
that is, if step S22 is "NO", the control device 70 turns to
step S30.

[0090] In step S23, the control device 70 decelerates
a driving speed of the electric motor 93 that drives the
shielding device 60 to open and close. For example, the
control device 70 changes the driving speed of the elec-
tric motor 93 from 500 PPS to 150 PPS. In this way, it is
possible to prevent the shielding device 60 from being
inoperable due to the above-mentioned freezing.
[0091] Specifically, a portion of the moisture circulating
inside the refrigerator 10 due to the accommodation of
high-temperature and high-humidity article in the refrig-
erating compartment 13 adheres between the trunk 621
of the driving shaft 62 and the opening 801 of the fan
cover61showninFIG.6. Ifthe adhered moisture freezes,
the screw mechanism formed between the trunk 621 and
the opening 801 becomes rigid. As a result, even if the
electric motor 93 is rotated based on the instruction of
the control device 70, the stiffened driving shaft 62 cannot
be rotated, and it is possible that the fan cover 61 cannot
be moved in the front-rear direction.

[0092] For this reason, in step S23, the control device
70 reduces the driving speed of the electric motor 93 of
the stepping electric motor to 150 PPS.

[0093] FIG. 9 is a graph showing a relationship be-
tween a driving frequency and a torque of a stepping
electric motor.

[0094] Ahorizontal axis represents the driving frequen-
cy of the stepping electric motor, and a vertical axis rep-
resents the torque of the stepping electric motor. As is
clear from the figure, the driving frequency and torque
have a negative correlation. If the driving frequency is
reduced, the torque becomes larger. As in the present
embodiment, when the driving frequency is reduced from
500 PPS to 150 PPS, the torque of the electric motor 93
can be increased from approximately 20N to approxi-
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mately 30N.

[0095] Accordingly, by reducing the driving frequency
of the electric motor 93 to 150 PPS in step S23, the torque
ofthe electric motor 93 can be increased to approximately
1.5 times. Therefore, referring to FIG. 6, even if there is
some moisture between the trunk 621 of the driving shaft
62 and the opening 801 of the fan cover 61, the driving
shaft 62 can be rotated with a large torque of the electric
motor 93 to prevent the driving shaft 62 from becoming
stiff due to freezing.

[0096] On the other hand, if the abnormal state is not
detected, that s, if step S22 is "NO", the driving shaft 62
is not likely to freeze, so the driving frequency of the elec-
tric motor 93 is maintained at a high speed at 500 PPS.
[0097] Here, reference is made to FIGS. 10(A) through
FIG. 10(C) to describe in detail the step S20 of resetting
the flags, namely, F1 and F2, used for setting the abnor-
mity detection period. FIG. 10(A) is a flowchart showing
step S20 in detail, FIG. 10(B) is a diagram showing a
case where a period from the start of the compressor 41
until the next start is included in the abnormality detection
period, and FIG. 10(C) is a diagram showing a case
where a period from the stop of the compressor 41 to the
next stop is included in the abnormality detection period.
[0098] Referring to FIG. 10(A), the step S20 of reset-
ting F1 and F2 comprises step S2001 to step S2012.
[0099] In step S2001, the control device 70 judges
whether the compressor 41 switches from the OFF state
to the ON state, that is, whether the compressor 41 is
started. Ifthe compressor 41 switches from the OFF state
to the ON state, that is, if the step S2001 is "YES", the
control device 70 turns to the step S2002. On the other
hand, if the compressor 41 does not switch from the OFF
state to the ON state, that is, is step S2001 is "NO", the
control device 70 turns to step S2007.

[0100] In step S2002, the control device 70 judges
whether F2 is set to 1. If F2 is set to 1, that is, if step
S2002 is "YES", the control device 70 turns to step
S2003. On the other hand, if F2 is not set to 1, that is, if
step S2002 is "NO", the control device 70 turns to step
S21. As described above, the flag F2 is set to 1 when
the thermally insulating door 18 is opened and closed
and the compressor 41 is in the OFF state, and is set to
0 when not in this case.

[0101] In step S2003, the control device 70 confirms
whether a compressor power-on countis 1. The so-called
compressor power-on count is a flag indicating that the
compressor 41 starts after the user opens the door. If the
compressor 41 starts after the user opens the door, the
compressor power-on count is set to 1, otherwise, the
compressor power-on countis setto 0. If the compressor
power-on countis 1, i.e., if step S2003 is "YES", the con-
trol device 70 turns to step S2005. On the other hand, if
the compressor power-on count is not 1, i.e., if step
S2003is "NQO", the control device 70 turns to step S2004.
[0102] In step S2004, the control device 70 sets the
compressor power-on count to 1.

[0103] In step S2005, since the abnormality detection
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period ends, the control device 70 sets the compressor
power-on count to 0. Furthermore, in step S2006, the
control device 70 resets by setting F2 to 0.

[0104] Referringto FIG. 10(B), with step S2001 to step
S2006 being performed, a period from the time when the
thermally insulating door 18 is opened and closed to
place foods until completion of two times of start of the
compressor 41 is taken as the abnormality detection pe-
riod.

[0105] In step S2007, the control device 70 judges
whether the compressor 41 has switched from the ON
state to the OFF state, i.e., whether the compressor 41
stops. If the compressor 41 switches from the ON state
to the OFF state, i.e., if step S2007 is "YES", the control
device 70 turns to step S2008. On the other hand, if the
compressor 41 does not switch from the ON state to the
OFF state, i.e., if step S2007 is "NO", the control device
70 turns to step S21.

[0106] In step S2008, the control device 70 judges
whether F1issetto 1. If F1is setto 1, i.e., if step S2008
is "YES", the control device 70 turns to step S2009. On
the other hand, if F1 is not set to 1, i.e., if step S2008 is
"NQ", the control device 70 turns to step S21. As de-
scribed above, the flag F1 is a flag indicating that the
thermally insulating door 18 is opened and closed when
the compressor 41 is in the ON state.

[0107] In step S2009, the control device 70 judges
whetheracompressor power-off countis 1. The so-called
compressor power-off count is a flag indicating that the
compressor 41 stops (switches from the ON state to the
OFF state) after the user opens the thermally insulating
door 18. If the compressor 41 stops after the user opens
the thermally insulating door 18, the compressor power-
off count is set to 1, otherwise, the compressor power-
off count is set to 0. If the compressor power-off count is
1,i.e., if step S2009 is "YES", the control device 70 turns
to step S2011. On the other hand, if the compressor pow-
er-off countis not 1, i.e., if step S2009 is "NO", the control
device 70 turns to step S2010.

[0108] In step S2010, the control device 70 sets the
compressor power-off count to 1.

[0109] In step S2011, since the abnormality detection
period ends, the control device 70 sets the compressor
power-off count to 0. Furthermore, in step S2012, the
control device 70 resets by setting F1 to 0.

[0110] With reference to FIG. 10(C), with step S2007
to step S2012 being performed, a period from the time
when the thermally insulating door 18 is opened and
closed to place foods until completion of two times of stop
of the compressor 41 is taken as the abnormality detec-
tion period.

[0111] What is described above is the method of pre-
venting the driving shaft 62 from freezing during the cool-
ing operation of the refrigerator 10.

[0112] The above embodiments are only intended to
illustrate the technical solutions of the present invention
and not to limit them. Although the present invention has
been described in detail with reference to the preferred
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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, wherein the refrigerator comprises:

a cooler of a freezing loop, the cooler being con-
figured to cool air supplied via an air supply pas-
sageway to a storage chamber;

a cooling chamber equipped with the cooler and
formed with an air supply port communicated
with the storage chamber;

a blower fan configured to feed the air supplied
through the air supply port to the storage cham-
ber;

a shielding device at least partially occluding the
air supply port; and

a control device configured to control acts of the
freezing loop, the blower fan and the shielding
device,

the shielding device comprises:

a fan cover configured to cover the blower
fan from the outside of the cooling chamber;
a driving shaft configured to drive the fan
cover to open and close;

a screw mechanism formed between the
driving shaft and the fan cover; and

an electric motor configure to rotate the driv-
ing shaft,

in a case where an environment in the stor-
age chamberis given, the control device de-
celerates the electric motor.

2. The refrigerator according to claim 1, wherein in a
case where a door for closing the storage chamber
is opened and closed, the control device controls the
electric motor to decelerate according to the envi-
ronment in the storage chamber.

3. The refrigerator according to claim 1 or 2, wherein
the refrigerator further comprises:

a temperature sensor configured to measure a
temperature in the storage chamber; and

a timer configured to measure a time period in
which the freezing loop cools the storage cham-
ber,

in a case where the temperature in the storage
chamber measured by the temperature sensor
becomes above a given temperature, or in a
case where a continuous operation duration of
the freezing loop measured by the timeris above
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a given duration, the control device decelerates
the electric motor.

The refrigerator according to claim 3, wherein the
control device decelerates the electric motor within
two cycle periods after defrost processing is com-
pleted.
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