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(54) REFRIGERATOR

(57)  Provided is a refrigerator with a sterilizing sys-
tem having a humidity adjustment function, which can
controllably perform any one of sterilization, humidifica-
tion and drying according to a condition. The refrigerator
includes a back air duct extending in a vertical direction
at a back part of the refrigerator, an upper air duct ex-
tending in a front and back direction at an upper part of
the refrigerator, and a blower blowing from a lower part
of the back air duct to an upper part of the back air duct,
wherein the back air duct is provided with a sterilizing
unit capable of selectively generating electrolytic water
mist containing hypochlorous acid by electrolyzing mist
or water; the upper part of the back air duct is in fluid
communication with a back part of the upper air duct to
form an air path connected to the sterilizing unit; and a
switching mechanism arranged downstream of the air
path with respect to the blower and the sterilizing unit is
utilized by the air path to switch an air outlet between a
front air outlet and a rear air outlet.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a refrigerator,
and more particularly, to a refrigerator with an air curtain
function.

BACKGROUND

[0002] There is a known refrigerator, in which when a
door body of the refrigerator is opened, an air curtain is
formed by wind which flows from the upper part of a re-
frigerating chamber to the lower part thereof at the open-
ing of a front surface of the refrigerating chamber. By this
formed air curtain, when the door body of the refrigerator
is opened, cold air in the refrigerating chamber is re-
leased to the outside of the refrigerator to suppress tem-
perature rise in the refrigerating chamber. Among refrig-
erators with such air curtain function, for example, refer-
ring to Reference Document 1 (JP 2008145009), a re-
frigerator was proposed in which electrolytic mist con-
taining hypochlorous acid was mixed into an air curtain,
such that the refrigerator had a sterilizing effect even in
an invasion of outside air.

[0003] However, in practice, the refrigerators need not
only a sterilizing function when the door is opened but
also a function of proper humidification or drying of the
refrigerating chamber. For example, the refrigerator de-
scribed in Reference Document 1 cannot properly cope
with various usage conditions as it only has the sterilizing
function.

SUMMARY

[0004] An objective of the present invention is to pro-
vide a refrigerator with a sterilizing system having a hu-
midity adjustment function, which can controllably per-
form any one of sterilization, humidification and drying
according to a condition.

[0005] The refrigerator provided by the presentinven-
tion has the following structure, including: a back air duct
extending in a vertical direction at a back part of the re-
frigerator, an upper air duct extending in a front and back
direction at an upper part of the refrigerator, and a blower
blowing from a lower part of the back air duct to an upper
part of the back air duct, wherein the back air duct is
provided with a sterilizing unit capable of selectively gen-
erating electrolytic water mist containing hypochlorous
acid by electrolyzing mist or water; the upper part of the
back air duct is in fluid communication with a back part
of the upper air duct to form an air path connected to the
sterilizing unit; and the air path is provided with a rear air
outlet on the back air duct.

[0006] According to this structure, air containing the
mist generated by the sterilizing unit can be discharged
from the rear air outlet to humidify a refrigerating cham-
ber, or the refrigerating chamber is dried by discharging
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air that does not generate mist. Therefore, the tempera-
ture in the refrigerating chamber can be easily adjusted
with high accuracy. In addition, since not only the mist
but also the electrolytic water mist can be generated,
water for generating the mist can be sterilized. Thus,
cleaning can be kept for a long time even without replac-
ing the water.

[0007] Inaddition, the structure may also be as follows:
the air path is further provided with a front air outlet on
the upper air duct, and an air outlet is switched between
the front air outlet and the rear air outlet by a switching
mechanism arranged downstream of the air path with
respect to the blower and the sterilizing unit.

[0008] According to this structure, air flowing in the air
path can be discharged from the front air outlet. There-
fore, blowing can be performed from the rear air outlet
or the front air outlet as required.

[0009] Inaddition, the structure may also be as follows:
when the switching mechanism is in a first state, air con-
taining the electrolytic water mist generated by the ster-
ilizing unitis discharged fromthe front air outlet; and when
the switching mechanism is in a second state, air is dis-
charged from the rear air outlet as neither of the mist and
the electrolytic water mist is generated, or air containing
the mist generated by the sterilizing unit is discharged
from the rear air outlet.

[0010] According to this structure, when sterilization is
not performed, blowing to the rear air outlet is performed
while or without generating mist to humidify or dry the
refrigerating chamber. In addition, during sterilization,
sterilizing mist can be generated and discharged from
the front air outlet. Therefore, the humidity of the refrig-
erating chamber can be easily adjusted with high accu-
racy and sterilization can be realized.

[0011] Inaddition, the structure may also be as follows:
the refrigerator includes a door switch for sensing open-
ing and closing of a door body of the refrigerator, wherein
when the door body is opened, the switching mechanism
is switched to the first state.

[0012] According to this structure, switching of the
switching mechanism, namely, switching among sterili-
zation, humidification and drying can be automatically
performed. Therefore, it is possible to switch to steriliza-
tion, humidification or drying as required without a user
controlling an apparatus to switch these functions.
[0013] Inaddition, the structure may also be as follows:
the air path is configured so that air passing through the
air path passes through the sterilizing unit.

[0014] According to this structure, the air passing
through the back air duct passes through the sterilizing
unit. Thus, an effect of more reliable sterilization, humid-
ification or drying through the air flowing in the air path
can be achieved.

[0015] Inaddition, the structure may also be as follows:
the refrigerator includes a humidity sensor for measuring
humidity in the refrigerator, wherein the sterilizing unit
controls the generation of the mist based on a value
measured by the humidity sensor.
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[0016] According to this structure, the humidity of the
refrigerating chamber can be automatically adjusted.
Therefore, the humidity of the refrigerating chamber can
be easily adjusted with high accuracy.

[0017] According to the presentinvention, there is pro-
vided a refrigerator with the sterilizing system having the
humidity adjustment function, which can controllably per-
form any one of sterilization, humidification and drying
according to a condition.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

FIG. 1 is a perspective view of an exemplary refrig-
erator according to the present invention;

FIG. 2 is a front sectional view of a refrigerating
chamber of a main body of an exemplary refrigerator
according to the present invention;

FIG. 3is a side sectional view of arefrigerating cham-
ber of a main body of an exemplary refrigerator ac-
cording to the present invention;

FIG. 4 shows an exploded view of a sterilizing unit
of an exemplary refrigerator according to the present
invention; and

FIG. 5 shows a side view of a sterilizing unit of an
exemplary refrigerator according to the present in-
vention.

DETAILED DESCRIPTION

[0019] FIG. 1isafrontview ofarefrigerator 1 according
to an embodiment of the present invention. The outline
of the refrigerator 1 will be described with reference to
FIG. 1. The refrigerator 1 includes a refrigerator main
body 2, a door body 3 rotatably arranged at the front of
the refrigerator main body 2 in the horizontal direction,
and a lower door body 4 rotatably arranged on the lower
side of the door body in the horizontal direction. As for
the door body 3 and the lower door body 4, the upper
and lower parts of each of the door body 3 and the lower
door body 4 are coupled with the refrigerator main body
by hinges arranged on either of the left and right sides
of each of the door body 3 and the lower door body 4,
and thus, each of the door body 3 and the lower door
body 4 pivots around the axis of its hinges.

[0020] The refrigerator main body 2 includes a liner 10
and a housing 11. A heat insulating material 12 is filled
between the liner 10 and the housing 11 to insulate the
inside from the outside of the refrigerator main body 2.
Also, each of the door body 3 and the lower door body 4
is provided with a liner 10 and a housing 11. A heat in-
sulating material 12 is filled between the liner 10 and the
housing 11 to insulate the inside from the outside of the
door body 3. The inside of the refrigerator main body 2
is divided into a refrigerating chamber 14 and a freezing
chamber by the liner 10 and a partition wall 13. The door
body 3 pivots around the axis of its hinges to open the
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refrigerating chamber 14, and the lower door body 4 piv-
ots around the axis of its hinges to open the freezing
chamber.

[0021] FIG. 2 is a front sectional view of the refrigerat-
ing chamber 14 of the refrigerator main body 2. As shown
in FIG. 2, the refrigerating chamber 14 is provided with
at least one shelf 15 (and other shelves if present) sep-
arated in the vertical direction from the bottom surface
to the upper surface of the refrigerating chamber 14, and
is divided into a plurality of storage regions by the shelf
15. The shelf 15 is fixed by shelf holding parts which are
arranged on the left and right sides of the liner 10 con-
stituting the refrigerating chamber 14. The inside of the
refrigerating chamber 14 is separated by the shelf 15 but
is not separated in terms of fluid communication, and air
in the refrigerating chamber can flow to each of the stor-
age regions. In addition, the liner 10 is provided with a
door switch (not shown in the figures) that can sense the
opening and closing of the door body 3. When the door
body 3 is opened, the door switch sends a signal indicat-
ing that the door body 3 is in an open state to a control
apparatus (not shown in the figures) of the refrigerator,
and thus, for example, an inside lamp in the refrigerating
chamber 14 is turned on.

[0022] As shown in FIG. 2, the refrigerator main body
2 is provided with cold air circulation ducts 16 which are
respectively arranged on the left and right sides of a back
part of the refrigerating chamber 14, and which extend
in the vertical direction between the liner 10 and the heat
insulating material 12. Each cold air circulation duct 16
is provided with an air return outlet 17 penetrating the
liner 10 at the lower part of the refrigerating chamber 14,
and an air outlet 18 penetrating the liner 10 at the upper
part of the refrigerating chamber 14. The air outlets 18
may be arranged at multiple heights based on the posi-
tions of the shelves 15.

[0023] As is well known, the refrigerator main body is
generally provided with a compressor, a condenser and
an expansion valve on the outside of the refrigerator main
body (for example, the lower part of the back of the out-
side of the refrigerator main body), and an evaporator on
the inside of the refrigerator main body (for example, the
back of the above freezing chamber), which are in fluid
communication with one another, such that a filled refrig-
erant can circulate, and cold air can be generated in the
evaporator by repeatedly compressing and evaporating
the refrigerant.

[0024] In addition, the refrigerator main body 2 is pro-
vided with a circulating blower between the liner 10 and
the heat insulating material 12 or between the liner 10
and the housing 11. The circulating blower blows the cold
air generated by the evaporator to the cold air circulation
ducts 16 from the bottom up. The blown air flows into the
refrigerating chamber 14 from each of the above air out-
lets 18, flows out from the air return outlet 17 to the cold
air circulation ducts 16, and circulates between the re-
frigerating chamber 14 and the cold air circulation ducts
16. Therefore, the refrigerating chamber 14 can be
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cooled after the air with the cold air is blown into the
refrigerating chamber 14. The refrigerator main body 2
is provided with the control apparatus so as to control
such a cooling system.

[0025] FIG.3isaside sectional view of the refrigerating
chamber 14 and parts around the refrigerating chamber
14 of the refrigerator main body 2. The outline of a ster-
ilizing system having a humidity adjustment function will
be described with reference to FIG. 3. As shown in FIG.
3, aback air duct 30 is arranged between a back liner 10
of the refrigerator main body 2 and the heat insulating
material 12. Similarly, an upper air duct 31 is arranged
between an upper liner 10 and the heat insulating mate-
rial 12. The upper part of the back air duct 30 is in fluid
communication with the back part of the upper air duct
31, such that an air path independent of the above air
duct for circulation of the cold air is formed.

[0026] AsshowninFIG.3,the back airduct 30 extends
in the vertical direction between the left and right cold air
circulation ducts. In addition, the upper air duct 31 ex-
tends in the front and back direction at the upper part of
the refrigerating chamber 14. Preferably, the width of the
upper air duct 31 increases in the left-right direction as
it approaches the front of the refrigerator main body 2,
and the upperairduct 31 atleast has the width equivalent
to the distance from the left side to the right side of the
refrigerating chamber 14 around a front air outlet 32 to
be described later.

[0027] The refrigerating chamber 14 is provided with
a blower 33 which is arranged in the inner lower part of
the refrigerating chamber 14 through the liner 10 and
which blows air from the inside of the refrigerating cham-
ber 14 to the back air duct. In addition, the blower 33 is
parted from the refrigerating chamber by a cover 34 and
the like arranged at the refrigerating chamber side. A
suction port 35 for sucking air from the refrigerating cham-
ber 14 to the back air duct 30 is formed in the cover 34.
The air sucked from the suction port 35 and blown by the
blower 33 flows from bottom up in the back air duct 30,
and thus, flows into the upper air duct 31. The air flows
from the rear to the front in the upper air duct 31.
[0028] The front air outlet 32 penetrating the liner 10
is arranged on the front of the upper air duct 31. Prefer-
ably, the front air outlet 32 has the width equivalent to
the distance from the left side to the right side of the
refrigerating chamber 14. The air blown from the blower
33 is discharged through the front air outlet 32 downward
from the front end of the upper part of the refrigerating
chamber 14. When the door body 3 is opened, the air
forms an air curtain for hindering the inflow of outside air
at the opening of the front surface of the refrigerating
chamber 14. The air discharged as the air curtain can at
least partially flow to the air return outlet or the suction
port 35 to circulate between the refrigerating chamber
and each air duct. In addition, when the door body 3 is
closed, the same air as the air curtain can be discharged
from the front air outlet 32 to circulate in the refrigerating
chamber.
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[0029] In this way, the air blown from the blower 33
can be discharged from the front air outlet 32 through the
back air duct 30 and the upper air duct 31 as an air path.
In this embodiment, the blower 33 penetrates through
the liner 10, but it is not limited thereto. For example, the
blower 33 may be arranged inside the refrigerating cham-
ber 14 while an opening of the liner 10 is formed, or may
be arranged inside the back air duct 30 while the suction
port 35 is formed in the liner 10.

[0030] Inaddition, the back air duct 30 is provided with
a sterilizing unit 50 on the downstream side of the blower
33. Further, a partition wall 36 is arranged inside the back
air duct 30, is connected to the sterilizing unit 50, and is
configured to block a passage of the back air duct 30
together with the sterilizing unit 50. Therefore, although
the details will be described later, the sterilizing unit 50
is provided with a vent penetrating from the downstream
side to the upstream side of the partition wall 36 of the
back air duct 30. Thus, in the back air duct 30 according
to this embodiment, the air blown from the blower nec-
essarily passes through the sterilizing unit 50.

[0031] Although the details will be described later, the
sterilizing unit 50 can accommodate water (for example,
tap water), such that the water is atomized to spray mist.
Furthermore, hypochlorous acid can be generated by
electrolyzing the water. Therefore, the sterilizing unit 50
can atomize the electrolytic water containing hypochlo-
rous acid to spray the mist.

[0032] The airgenerated by the blower 33 and passing
through the sterilizing unit 50 contains the electrolytic wa-
ter mist, such that the air curtain can contain the electro-
lytic water mist containing hypochlorous acid. Therefore,
when the door body 3 is opened, the inflow of the outside
air can be suppressed as much as possible, and an ex-
cellent sterilizing effect on the inflowing outside air can
be achieved, such that the sanitary state in the refriger-
ating chamber can be kept clean. In addition, when the
door body 3 is opened for storing food and the like in the
refrigerating chamber 14, the food and the like cross the
air curtain, such that the electrolytic water mist can be in
contact with the food and the like to sterilize them.
[0033] The refrigerator delays the progress of spoilage
or inhibits the proliferation of bacteria by keeping the re-
frigerating chamber at a low temperature, thereby real-
izing the long-term reservation of the food and the like.
Therefore, by sterilizing the food and the like stored in
the refrigerating chamber, the amount of bacteria at-
tached to the stored food and the like from the beginning
can be reduced, and further, long-term reservation can
be achieved.

[0034] As shown in FIG. 3, in the air path of the refrig-
erator 1 in this embodiment, a switching mechanism 37
for switching the air path is arranged in the middle thereof,
and located on the downstream side of the sterilizing unit
50. The switching mechanism 37 is, for example, a damp-
er. The switching mechanism 37 has a first state in which
the damper is opened to allow air to pass through, and
a second state in which the damper is closed to restrict
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the flow of the air. When the switching mechanism 37 is
in the first state, the air passing through the back air duct
30 can flow to the upper air duct 31.

[0035] The back air duct 30 is provided with a rear air
outlet 38 which penetrates the liner 10 and which can
discharge air flowing in the air duct to the inside of the
refrigerating chamber 14. The rear air outlet 38 is formed
in the upper part ofthe back air duct 30 on the refrigerating
chamber side, and is located near the switching mecha-
nism 37 and on the upstream side of the air path. There-
fore, by switching the switching mechanism 37 to the
second state, an air path guiding to the front air outlet 32
is closed, and an air flow generated by the blower 33 is
discharged from the rear air inlet 38 upstream of the air
path of the switching mechanism 37.

[0036] In other words, by switching the switching
mechanism 37 to the first state or the second state, the
air path guiding to the front air outlet 32 can be opened
to switch an outlet of the air path to the front air outlet 32,
or the air path can be closed to switch the outlet of the
air path to the rear air outlet 38. In this embodiment, the
switching mechanism 37 and the rear air outlet 38 are
arranged on the back air duct 30, but they are not limited
thereto. For example, they may be arranged in such a
way that the air blows front downward from the upper
surface of the refrigerating chamber to the bottom of the
upper air duct 31 on the rear side of the refrigerating
chamber. In addition, in this embodiment, the switching
mechanism 37 is the damper, but it may be any mecha-
nism such as a shutter or a pivotable plate. For example,
when the switching mechanism 37 is switched to the first
state to open the air path, the rear air outlet 38 and the
like can be covered by the pivotable plate, and thus, the
switching mechanism 37 blocks the rear air outlet 38.
[0037] InFIG. 3, arrows near the blower 33, the front
air outlet 32 and the rear air outlet 38 respectively sche-
matically indicate air flows sucked into or discharged from
the airducts. In addition, the arrows in each air duct sche-
matically indicate air flowing in the air duct.

[0038] In this way, by providing the rear air outlet 38,
the air blown from the blower 33 can be discharged to
the inside of the refrigerating chamber when there is no
need to discharge the electrolytic water mist to the front
air outlet 32. Although the sterilizing unit 50 can generate
the electrolytic water mist as described above, it may
generate mist of the water accommodated in the steriliz-
ing unit 50 without electrolysis. Thus, the air blown by
the blower 33 contains the mist, and whenitis discharged
from the rear air outlet 38, the refrigerating chamber can
be humidified. In addition, in the case of blowing without
mist, pure air is discharged from the rear air outlet 38,
such that the refrigerating chamber can be dried. There-
fore, the sterilizing system according to this embodiment
can adjust the humidity of the refrigerating chamber by
humidifying or drying.

[0039] Such humidity adjustment can be automatically
performed, for example, by controlling whether to gen-
erate mist in the sterilizing unit 50 or the amount of the
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generated mist depending on whether the value of the
humidity sensor arranged in the refrigerating chamber
as shown in FIG. 3 is close to a predetermined humidity
value. In addition, a manual control switch that enables
a user to instruct humidification or drying at any time may
also be provided.

[0040] Therearairoutlet 38 is formed in the upper part
inside the refrigerating chamber 14. Thus, for example,
a space partitioned by the top shelf 15 can be designed
as a space (hereinafter, referred to as a humidity adjust-
ment space) strongly influenced by the air from the rear
air outlet 38. Preferably, in the humidity adjustment
space, the shelf (for example, configured as a mesh plate
15) is configured to allow fluid to pass through. When the
humidity sensor 39 is arranged in the humidity adjust-
ment space, a space for controlling humidity with higher
accuracy can be formed.

[0041] FIG. 4 is a schematic exploded view of the ster-
ilizing unit 50. As shown in FIG. 4, the sterilizing unit 50
is provided with a supplied-water storage tank part 51,
an air filtration part 52, a unit part 53, a control substrate
54 and a bottom plate 55. As described above, the ster-
ilizing unit 50 is configured to face the liner 10 in the back
air duct 30. In addition, a surface (e.g., a side surface)
facing the back air duct 30 at the upstream of the partition
wall 36 is provided with a first vent 56 (e.g., composed
of a mesh or the like) through which air can pass, and a
surface (e.g., the upper face) facing the back air duct 30
at the downstream of the partition wall 36 is provided with
a second vent 57 through which air can pass. Therefore,
in the back air duct 30 in this embodiment, the air blown
from the blower necessarily passes through the sterilizing
unit 50.

[0042] The supplied-water storage tank part 51 is pro-
vided with a storage tank 58. The storage tank 58 is a
container that can accommodate water (for example, tap
water) from the outside. The supplied-water storage tank
part 51 and the air filtration part 52 are detachably cou-
pled to the unit part 53. The supplied-water storage tank
part 51 and the air filtration part 52 to be described later
are integrally formed, such that the user can take out the
supplied-water storage tank part 51 and the like from the
refrigerator main body 2 to supply water to the storage
tank 58. For example, a detachable cover 59 is arranged
in the liner 10, and a part of the liner 10 and a part of the
back air duct 30 in a region where the sterilizing unit 50
is located can be removed from the inner side of the re-
frigerating chamber 14 for access to the supplied-water
storage tank part 51.

[0043] Atleast a part of the air filtration part 52 is con-
figured to face the inside of the back air duct 30 in the
sterilizing unit 50. In addition, as described above, the
back air duct 30 is provided with the partition wall 36
therein, such that all the air blown from the blower 33
flows into the air filtration part 52. The air filtration part
52 has a first mesh part 60, a second mesh part 61 and
a third mesh part 62; and an element mounting part 63
between the first mesh part 60 and the second mesh part
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61 is provided with a filtering element or a filter 65. In this
embodiment, the first vent 56 also serves as the first
mesh part 60. That is, the air flowing in from the first vent
56 flows into the first mesh part 60. In addition, the second
vent 57 also serves as the third mesh part 62. The air
filtration part 52 is provided with a cover 64 which is
closed after the element 65 is provided.

[0044] The element mounting part 63 is configured to
allow the air flowing into the first mesh part 60 to flow to
the second mesh part 61. Thus, air flowing from a place
below the sterilizing unit 50 flows from the first mesh part
60 to the second mesh part 61 through the element 65;
and the air passing through the element 65 is filtered.
The air passing through the second mesh part 61 flows
upward again into the back air duct 30 through the second
vent 57. As described above, since the air filtration part
52 can be detached from the sterilizing unit 50, the ele-
ment 65 can be easily replaced as required.

[0045] The unitpart53is provided with a water storage
part 66 for storing some of water supplied by the supplied-
water storage tank part 51. As shown in FIG. 4, a storage
tank drainage part 67 of the storage tank 58 is connected
to aunitwater intake part 68 arranged in the water storage
part 66, and water is supplied by the storage tank 58 to
the water storage part 66. The water storage part 66 can
store water to a specific height. As for the height of the
water, it is preferable that the height of the stored water
is configured to enable atleast electrodes to be described
later to be completely immersed in the water. The unit
part 53 can be provided with a mist generation part 69;
mist is generated by the mist generation part 69; and the
air flowing to the second vent 57 contains the mist. For
example, the mist generation part 69 may be configured
to generate ultrasonic vibration and apply ultrasonic vi-
bration to surrounding water, thereby atomizing the wa-
ter. In addition, the unit part 53 is provided with two elec-
trodes 70 and 71 which are immersed in the water in the
water storage part 66 and which can electrolyze water
to generate hypochlorous acid.

[0046] The unitwaterintake part68is mainly surround-
ed by a wall with a predetermined height. The water sup-
plied by the storage tank bypasses the wall constituting
the unit water intake part 68 to flow in the direction where
the electrodes 70 and 71 exist.

[0047] As shownin FIG. 4, the unit part 53 is provided
with a filtration part receiving part 72 for accommodating
the air filtration part 52. The filtration part receiving part
72 is configured to accommodate the air filtration part 52
when the storage tank 58 is mounted in the water storage
part 66 of the unit part 53.

[0048] Atleasta part of the filtration part receiving part
72 is configured to be in fluid communication with the
water storage part 66, and water is also accumulated in
the filtration part receiving part 72. When the air filtration
part 52 is accommodated in the filtration part receiving
part 72, the element 65 accommodated in the air filtration
part 52 is immersed in the water in the filtration part re-
ceiving part 72. In the element 65, the part thereof not
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immersed in water is also moist due to the capillary phe-
nomenon. Therefore, water can spread throughout the
whole element 65 without special power or the like.
[0049] The unit part 53 is provided with a water level
sensor 73. The water level sensor 73 detects the water
level of the water in the water storage part 66. A water
supply lamp 74 in the refrigerating chamber is turned on
when the water level is lower than a predetermined water
level. Thus, the user can notice that the water accumu-
lated in the storage tank 58 is insufficient even if he/she
can’tdirectly visually recognize the storage tank 58, such
that water can be supplied as required. The water level
sensor 73 is connected to a control unit 75 to be described
later. For example, when the water level is less than half
the height of the electrodes above the water, the water
supply lamp can be turned on through the control unit
75. In addition, the control unit 75 may be configured in
such a way that electrolysis is not performed in a case
of that water level. Therefore, itis possible to exclude the
possibility of electrolysis in the case of insufficient re-
maining water.

[0050] The control substrate 54 is provided with a con-
trol part 75 for controlling each of the atomization, the
electrolysis, and the turning on of the lamp. For example,
when the door switch on the door body 3 detects that the
door body 3 is in the open state, the control unit 75 con-
trols the electrodes 70 and 71 to perform electrolysis; the
switching mechanism 37 is switched to the first state; and
air (the air curtain) containing electrolytic water mist is
discharged from the front air outlet 32. When the door
switch detects that the door body 3 is in the closed state,
the switching mechanism 37 is switched to the second
state. In this case, if the value of the humidity sensor 39
is less than a predetermined threshold, the mist gener-
ation part 69 is controlled to work to humidify the inside
of the refrigerating chamber 14.

[0051] The bottom plate 55 is coupled to either or both
of the back air duct 30 and the liner 10 of the refrigerating
chamber 14 to hold the sterilizing unit 50 in the back air
duct 30. The bottom plate 55 at least has the rigidity ca-
pable of bearing the supplied-water storage tank part 51
filled with water, the air filtration part 52, the unit part 53
and the control substrate 54.

[0052] FIG. 5 is a side view of the sterilizing unit 50
assembled with components such as the supplied-water
storage tank part 51 shown in FIG. 4. The orientation of
the sterilizing unit 50 in FIG. 5 corresponds to that of the
sterilizing unit 50 in FIG. 3. The dotted line W illustrates
the water level. At the water level W shown in FIG. 5, the
electrodes 70 and 71 are immersed in water, such that
electrolysis can be performed by the control unit 75 as
required. The arrow A shows a path of air flowing from
the lower part of the back air duct 30 to the upper part
thereof after passing through the sterilizing unit 50. As
shown in FIG. 5, air enters the sterilizing unit 50 from the
first vent 56, passes through element 65, and flows back
to the back air duct 30 from the second vent 57.

[0053] Inthis way, in the refrigerator with the sterilizing
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system according to this embodiment, when the door
body 3 is opened, electrolysis is performed in the steri-
lizing unit 50 to generate mist, the switching mechanism
37 is switched to the first state (that is, the damper is
opened), and the air (air curtain) containing the electro-
lytic mist is discharged from the front air outlet 32, such
that the food and the like stored in the refrigerating cham-
ber can be sterilized. In addition, when the door body 3
is closed, the sterilizing unit 50 generates mist without
electrolysis, and the switching mechanism 37 is closed
to discharge air containing the mist from the rear air out-
let, such that the refrigerating chamber can be humidified.
Furthermore, the door body 3 is closed, no mist is gen-
erated in the sterilizing unit 50, the switching mechanism
37 is switched to the second state (that is, the damper is
closed), and the air is discharged from the rear air outlet,
such that the refrigerating chamber can be dried.
[0054] In this way, since the humidity of the refrigerat-
ing chamber can be adjusted by the water accommodat-
ed in the sterilizing unit 50, the humidity can be adjusted
more easily with high accuracy. In addition, the water is
electrolyzed by the sterilizing unit 50 to generate hy-
pochlorous acid. Thus, bacteria in the water itself can be
sterilized to prevent the bacteria from significantly multi-
plying even in the accommodated water, and according-
ly, the water for humidification can be kept clean for a
long time. Consequently, the frequency of replacing the
water accommodated in the sterilizing unit 50 can be re-
duced.

[0055] In addition, hypochlorous acid has a deodoriz-
ing effect. For example, after the door body 3 is closed,
the air containing electrolytic water mist is blown to the
refrigerating chamber 14 within a predetermined period,
such that the inside of the refrigerating chamber 14 can
also be deodorized. Therefore, a deodorization function
is provided without additional components.

[0056] The presentinvention is not limited to the illus-
trated embodiments, and various improvements and de-
sign changes can be made within the scope of the present
invention.

Industrial availability

[0057] As described above, according to the present
invention, there is provided the refrigerator with the ster-
ilizing system having the humidity adjustment function,
which can controllably perform any one of sterilization,
humidification and drying according to a condition.

Claims

1. Avrefrigerator, comprising: a back air duct extending
in a vertical direction ata back part of the refrigerator,
an upper air duct extending in a front and back di-
rection at an upper part of the refrigerator, and a
blower blowing from a lower part of the back air duct
to an upper part of the back air duct, wherein
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the back air duct is provided with a sterilizing
unit capable of selectively generating electrolyt-
ic water mist containing hypochlorous acid by
electrolyzing mist or water;

the upper part of the back air ductis in fluid com-
munication with a back part of the upper air duct
to form an air path connected to the sterilizing
unit; and

the air path is provided with a rear air outlet on
the back air duct.

The refrigerator according to claim 1, wherein

the air path is further provided with a front air outlet
on the upper air duct, and an air outlet is switched
between the front air outlet and the rear air outlet by
a switching mechanism arranged downstream of the
air path with respect to the blower and the sterilizing
unit.

The refrigerator according to claim 2, wherein
when the switching mechanism is in a first state, air
containing the electrolytic water mist generated by
the sterilizing unit is discharged from the front air
outlet; and when the switching mechanism is in a
second state, airis discharged from the rear air outlet
as neither of the mist and the electrolytic water mist
is generated, or air containing the mist generated by
the sterilizing unit is discharged from the rear air out-
let.

The refrigerator according to claim 2, further com-
prising:

a door switch for sensing opening and closing of a
door body of the refrigerator, wherein when the door
body is opened, the switching mechanism is
switched to the first state.

The refrigerator according to claim 1, wherein
the air path is configured so that air passing through
the air path passes through the sterilizing unit.

The refrigerator according to claim 1, further com-
prising:

a humidity sensor for measuring humidity in the re-
frigerator, wherein the sterilizing unit controls the
generation of the mist based on a value measured
by the humidity sensor.

The refrigerator according to claim 2, wherein the
switching mechanism comprises a pivotable plate,
and when the switching mechanism is switched to
the first state to open the air path, the plate pivots to
cover the rear air outlet.

The refrigerator according to claim 1, wherein the
sterilizing unit is provided with a supplied-water stor-
age tank part having a storage tank; an liner of the
refrigerator is provided with a freely detachable cov-
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er; and a part of the liner and a part of the back air
duct in a region where the sterilizing unit is located
are removable for access to the supplied-water stor-
age tank part.

The refrigerator according to claim 8, wherein the
sterilizing unit is provided with an air filtration part
and a unit part; the supplied-water storage tank part
and the air filtration part are detachably coupled to
the unit part; the unit part is provided with a filtration
part receiving part for accommodating the air filtra-
tion part, and a water storage part for storing some
of water supplied by the supplied-water storage tank
part; at least a part of the filtration part receiving part
is in fluid communication with the water storage part;
water is accumulated in the filtration part receiving
part; the air filtration part is accommodated in the
filtration part receiving part; and a filtering element
accommodated in the air filtration part is immersed
in the water in the filtration part receiving part.

The refrigerator according to claim 9, wherein the
unit part is provided with a water level sensor and
two electrodes immersed in the water in the water
storage part; the water level sensor is configured to
detect a water level of the water in the water storage
part; and when the water level is less than half a
height of the electrodes above the water, a water
supply lamp in a refrigerating chamber of the refrig-
erator is turned on, and the electrodes are restricted
from electrolysis.
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