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(57)  Athermostat 105is provided on an outer surface

of a bottom plate 44 of an evaporation tank 41 so as to FIG10
be in contact directly therewith. A heat exchanger plate

111 is provided on a back wall 30A of a recess 30 of a

refrigerator body 10 with having a heat insulating sheet

115 therebetween. A heat transferring surface 112 of the

heat exchanger plate 111 is positioned to face a rear side

of a horizontal portion of an evaporation heater 50. A

contact plate 45 extending from the bottom plate 44 of

the evaporation tank 41 is in line contact with the heat

receiving surface 112. A temperature fuse 110 is held by

a fuse holder 117 to be closely contacted to a mounting

surface 113 at a lower part of the heat exchanger plate 14A
111. Heat of the evaporation tank 41 is lowered and trans- 116
ferred to the mounting surface 113 of the heat exchanger 14
plate 111. Therefore, even if the temperature of the evap-
oration tank 41 rises to a predetermined level at which
the temperature fuse 110 should be turned off, the tem-
perature of the mounting surface 113 of the heat ex-
changer plate 111 remains a level lower than the prede-
termined level.
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Description
TECHNICAL FIELD

[0001] Thepresentinventionrelatestoadischargewa-
ter evaporating device for a cooling storage that stores
and evaporates discharged water such as defrosted wa-
ter.

BACKGROUND ART

[0002] A cooling storage of this kind described in Pat-
ent Document 1 is known. In the cooling storage, a cooler
is provided on a ceiling of a refrigerator body of the cooling
storage and a drain pan is provided below the cooler to
receive defrosted water. A discharge tube connected to
the drain pan penetrates through a wall of the refrigerator
body to extend outwardly from a rear surface of the re-
frigerator body. An evaporation tank provided with a drop-
in heater (sheathed heater) is provided below the extend-
ed tube. If a defrosting operation is started, the defrosted
water is received by the drain pan and dropped in the
evaporation tank from the discharge tube and stored
therein. The stored water is heated by the heater to be
evaporated and discharged.

[0003] Suchadischarge water evaporating device has
a boil-dry protection mechanism. In the above conven-
tional art, a thermostat of a liquid expansion type is di-
rectly provided on an upper surface of the sheathed heat-
er. If the discharged water is further evaporated and the
surface of the heater where the thermostat is provided
is exposed from the stored water, the temperature of the
surface of the heater increases rapidly. If the temperature
increases to a predetermined level, the thermostat de-
tects that the temperature reaches the predetermined
temperature and is turned off and current supply to the
heater is stopped. Then, if the temperature of the surface
of the heater drops to a predetermined level or lower, the
thermostat is turned on and this makes possible the cur-
rent supply to the heater.

[Patent Document 1] Japanese Unexamined Patent Pub-
lication No. 2008-8533

DISCLOSURE OF THE INVENTION
(Problem to Be Solved by the Invention)

[0004] However, in the above-described boil-dry pro-
tection mechanism, discharged water is repeatedly
stored and evaporated in the evaporation tank. This
makes a water surface of the discharged water to be
raised and lowered repeatedly with passing by a contact
surface of a thermostatic part of the thermostat and the
heater. This may cause bimetallic corrosion.

A temperature fuse may be provided as compensation
for the thermostat in trouble. In the above conventional
example, a temperature fuse is provided on a cover plate
covering an upper opening of the evaporation tank. If the
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temperature detected by the temperature fuse reaches
a predetermined level, the temperature fuse is blown out
by fusing and current supply to the heater is stopped.
[0005] The temperature fuse should not be operated
(turned off) before the thermostat is turned off. That is,
the temperature at which the temperature fuse is turned
off should be a predetermined temperature value higher
than the appropriate operation temperature of the ther-
mostat. If the temperature fuse is provided on the cover
plate of the evaporation tank as described above, the
temperature of the portion of the cover plate where the
temperature fuse is provided is supposed to rise to ap-
proximately 110°C when the thermostat is turned off.
Therefore, the temperature at which the temperature fuse
is turned off should be set to a temperature that is a pre-
determined temperature value higher than 110°C.
Therefore, the temperature fuse is repeatedly exposed
to a high temperature of approximately 110°C while the
thermostat is normally operating. If this exposure is re-
peated for several times, the temperature fuse may be
deteriorated and this may cause an erroneous operation
such as fusing at a temperature lower than the appropri-
ate operation temperature.

The present invention was made in view of the foregoing
circumstances, and an object thereof is to prevent dete-
rioration of a heater and provide a protection member
that is appropriately operated for a long period.

(Means for Solving the Problem)

[0006] A discharge water evaporating device for a
cooling storage includes an evaporation tank for storing
discharged water including defrosted water on a side sur-
face of a storage body, and current is supplied to a heater
provided in a bottom portion of the evaporation tank to
heat and evaporate the discharge water. The discharge
water evaporating device for a cooling storage further
includes a heating controller, a heat exchanger plate and
a protection member. The heating controller is provided
on an outer surface of the evaporation tank and controls
on and off of a current supply path to the heater according
to detected temperature. The heat exchanger plate is
provided in adjacent to the evaporation tank and config-
ured to transfer heat from the evaporation tank. The pro-
tection member is provided on the heat exchanger plate
and disconnects the current supply path according to the
detected temperature.

[0007] If the temperature of the portion of the evapo-
ration tank where the heating controller is provided ex-
ceeds a predetermined level according to decreasing of
the water amountin the evaporation tank due to the evap-
oration of discharge water, current supply to the heater
is stopped by a function of the heating controller. If the
temperature of the portion of the evaporation tank where
the heating controller is provided becomes lower than
the predetermined level, the current supply to the heater
is made possible. The heating controller is provided on
an outer surface of the evaporation tank. This prevents
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the heater from being deteriorated due to corrosion unlike
the conventional case that the heating controller is pro-
vided directly on the heater that is immersed in discharge
water.

[0008] The protection member is provided as compen-
sation for the heat controller in trouble. Especially the
protection member is provided on the heat exchanger
plate in adjacent to the evaporation tank and configured
to transfer heat from the evaporation tank.

An arrangement configuration provided with such a pro-
tection member that is normally used is as follows. The
protection member is provided on an outer surface of the
evaporation tank next to the heating controller. Because
of the function of the protection member, the operation
temperature of the protection member (at which the pro-
tection member is turned off) is required to be a prede-
termined temperature amount higher than the operation
temperature of the heating controller (at which the heat-
ing controller is turned off) . However, in the evaporation
tank provided with a drop-in heater that has the heating
controller on its outer surface, the operation temperature
(turning-off temperature) of the heating controller is ap-
propriately set to approximately 110°C thatis higher than
100°C. Therefore, the operation temperature (turning-off
temperature) of the protection member is higher than
110°C. This makes the protection member to be repeat-
edly exposed to high temperature of approximately
110°C while the heating controller is normally operated.
This may deteriorate the protection member earlier.
[0009] According to the presentinvention, the heat ex-
changer plate on which the protection member is provid-
ed is separately provided in adjacent to the evaporation
tank. Heat of the evaporation tank is not directly trans-
ferred to the heat exchanger plate but indirectly trans-
ferred mainly by heat radiation. The protection member
is provided on the heat exchanger plate. With this con-
figuration, the heat of the evaporation tank is substantially
lowered and transferred to the heat exchanger plate.
Therefore, if currentis continuously supplied to the heater
in case of some trouble in the heating controller and the
temperature of the evaporation tank is raised to the level
at which the protection member should be turned off, the
temperature increase of the heat exchanger plate stops
at the temperature lower than the temperature at which
the protection member should be turned off. Therefore,
since the protection member having the operation tem-
perature (turning-off temperature) that is lower than the
temperature at which the protection should be turned off
is provided, the protection member is appropriately op-
erated. Since the temperature of the heat exchanger
plate is controlled to be lower than that of the evaporation
tank, the protection member is suppressed from being
exposed to high temperature and the protection member
is prevented from being deteriorated.

[0010] Ifitis only aimed to prevent deterioration of the
protection member, the heat from the evaporation tank
is further released to be lowered and maintain the heat
exchanger plate to have lower temperature. However, if
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the temperature of the exchanger plate becomes too low-
ered and accordingly the operation temperature (turning-
off temperature) of the protection member also becomes
too lowered, the following problems may be occurred.
For example, due to the function or the installation envi-
ronment of the cooling storage, the protection member
may be erroneously turned off if warm wind blows mo-
mentarily to the area near the protection member. There-
fore, there are limitations to lower the operation temper-
ature of the heat exchanger plate.

[0011] Based on such consideration, it is preferable
that the protection member detects temperature in a por-
tion which has temperature lower than the evaporation
tank, and also the operation temperature (turning-off tem-
perature) of the protection member is preferably set to
be appropriately high to prevent erroneous operations.
According to the present invention, the protection mem-
ber is provided on the heat exchanger plate that is pro-
vided in adjacent to the evaporation tank so as to transfer
heat from the evaporation tank. With this configuration,
heat is substantially indirectly transferred from the evap-
oration tank to the heat exchanger plate and heat of the
evaporation tank is lowered and transferred. This main-
tains the temperature of the heat exchanger plate lower
than the evaporation tank. The arrangement position of
the heat exchanger plate such as a distance from the
evaporation tank or partial contact with the evaporation
tank may be adjusted or conductivity of the heat exchang-
er plate may be changed to control the heat releasing
degree of heat transferred from the evaporation tank.
This makes possible to set the operation temperature of
the protection member to be a high level. Therefore, this
prevents deterioration of the protection member and er-
roneous operation due to the surrounding temperature.
Accordingly, the protection member is operated appro-
priately for a long period.

[0012] The discharge water evaporating device for a
cooling storage of the present invention may have a fol-
lowing structure.

(1) The heating controller may be provided on an
outer surface of a bottom portion of the evaporation
tank, and the heat exchanger plate may be provided
on a side surface of the storage body.

(2) Heat may be transferred from the evaporation
tank to the heat exchanger plate by heat radiation.

(3) An end of the bottom portion of the evaporation
tank may be in line contact with the heat exchanger
plate, and heat may be transferred from the evapo-
ration tank to the heat exchanger plate by heat trans-
fer.

[0013] (4) The heat exchanger plate may be provided
such that an upper end portion of the heat exchanger
plate corresponds to the heater in the evaporation tank,
and the protection member may be provided on a lower
end portion of the heat exchanger plate.

[0014] (5) A plurality of openings may be formed on a
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middle height portion of the heat exchanger plate. Since
the lower end portion of the heat exchanger plate extends
below the bottom surface of the evaporation tank, the
lower end portion is easier to be influenced by the sur-
rounding temperature. For example, if the surrounding
temperature is high, the temperature of the lower end
portion is raised quickly, the protection member may be
erroneously operated. According to this configuration,
the openings are formed in the heat exchanger plate.
This suppresses the heat transfer efficiency from the up-
per end portion to the lower end portion. Accordingly, the
temperature of the lower end portion of the heat exchang-
er plate is prevented from increasing too quickly. As a
result, the protection member is prevented from being
operated at an inappropriate timing.

[0015] (6) A heat insulating member may be provided
on a rear surface of the heat exchanger plate. If the sur-
rounding temperature is low, the temperature of the stor-
age body becomes lowered. This may delay temperature
increase of the heat exchanger plate and delay the op-
eration timing of the protection member. According to this
configuration, the heat insulating member is provided,
and this suppresses that the low temperature of the stor-
age body influences the heat exchanger plate. Accord-
ingly, the temperature of the heat exchanger plate is in-
creased appropriately, and this makes the protection
member to be operated at an appropriate timing.
[0016] (7) A cover may be provided on a side surface
of the storage body to cover a surface of the evaporation
tank, and a heat insulating member may be provided on
arear side of the cover corresponding to the heating con-
troller. This stabilizes the temperature of the portion
where the heating controller is provided regardless of
temperature change in the surroundings of the installa-
tion position of the refrigerator. Therefore, the heating
controller is operated at an appropriate timing.

(Effect of the Invention)

[0017] According to the present invention, deteriora-
tion of the heater is prevented and the protection member
is appropriately operated for a long period.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

FIG. 1 is a cross-sectional view illustrating a part of
a refrigerator near an evaporating device according
to a first embodiment of the present invention;

FIG. 2 is a perspective view partially illustrating a
mechanical chamber of the refrigerator seen from a
rear side from which a rear panel and a cover are
removed;

FIG. 3 is an exploded perspective view partially il-
lustrating the mechanical chamber seen from the
rear side of the refrigerator;

FIG. 4 is a partially cut-away rear view illustrating
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the rear side of the refrigerator from which the rear
panel and the cover are removed;

FIG. 5 is an exploded perspective view illustrating a
duct;

FIG. 6 is a perspective view illustrating an evaporat-
ing device;

FIG. 7 is an enlarged rear view partially illustrating
a configuration of an extended discharge tube;
FGI. 8 is arear view illustrating an arrangement con-
figuration of a thermostat and a temperature fuse;
FIG. 9 is an exploded perspective view illustrating
an attachment configuration of the temperature fuse;
and

FIG. 10 is a cross-sectional view illustrating an ar-
rangement configuration of the thermostat and the
temperature fuse.

Explanation of Reference Symbols

[0019] 10: Refrigerator body (Storage body), 10A:
Rear surface (of refrigerator body 10), 30: Recess, 30A:
Back wall, 40: Evaporating device, 41: Evaporation tank,
44: Bottom plate (of evaporation tank 41), 45: Contact
plate, 50: Evaporation heater, 105: Thermostat (Heating
controller), 110: Temperature fuse (Protection member),
111: Heat exchanger plate, 112: Heat receiving surface,
113: Mounting surface, 114: Opening, 115: Heat insulat-
ing sheet (Heat insulating member), 117: Fuse holder,
137: Cover, 140: heat insulating member

BEST MODE FOR CARRYING OUT THE INVENTION
<Embodiment>

[0020] A first embodiment of the present invention will
be explained with reference to FIGS. 1 through 10. In this
embodiment, a commercial-use upright refrigerator is
used as an example.

In FIGS. 1 and 2, a refrigerator body 10 is an insulated
casing having an opening on the front. The inside of the
body is a refrigeration compartment 11, and an insulating
door 12 is assembled covering the opening of the refrig-
eration compartment 11 so as to be swingably openable
and closable. Panels are installed on the top surface of
the refrigerator body 10 so as to form a mechanical cham-
ber 14 and a freezer 15 is provided therein. The freezer
15 is provided with a compressor 16, a condenser 17 of
an air-cooled type having a condenser fan 17A and they
are mounted on a heat insulating unit base 18 as a unit.
The unit base 18 is mounted so as to cover an opening
19 in a ceiling of the refrigeration compartment 11.
[0021] A drain pan 20 that also functions as an air duct
is provided such that a bottom surface of the drain pan
20 extends at a downslope angle toward arear side (right
side in FIG. 1) below the opening 19 in the ceiling of the
refrigeration compartment 11. A cooling chamber 21 is
formed above the drain pan 20. An air suction port 22 is
provided in a front side area of the cooling chamber 21
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and an air outlet 23 is provided in a rear side area of the
cooling chamber 21.

A cooler 25 and an internal fan 26 facing the air suction
port 22 are provided in the cooling chamber 21. The cool-
er 25 is connected to the freezer 15 by refrigerant circu-
lation and form a known freezing cycle.

[0022] Cooling operation is performed by driving the
freezer 15 (compressor 16) and the internal fan 26. Air
in the refrigeration compartment 11 is sucked into the
cooling chamber 21 through an air suction port 22 by the
internal fan 26. The air flows into the cooler 25 and cools
down by heat exchange. As aresult, cold airis generated.
The cold air is blown out from the air outlet 23 along the
rear surface of the refrigeration compartment 11. The
inside of the refrigeration compartment 11 is cooled down
with cold air supplied and circulated in the refrigeration
compartment 11.

The condenser fan 17A is driven by driving the compres-
sor 16. Outer air is sucked into the freezer 15 through an
air suction port (not shown) formed in a front panel 14A
of the mechanical chamber 14 by the condenser fan 17A.
The air passes through the condenser 17 and the com-
pressor 16 and cools down. Exhaust heat used for cooling
is discharged from discharge outlet 28 formed in a rear
panel 14B (FIG. 3) or a ceiling panel 14C of the mechan-
ical chamber 14 toward a rear side.

[0023] Further, defrosting operation is performed as
necessary to remove frost in the cooler 25 and other
parts. To perform this operation, the cooler 25 includes
a defrosting heater (not shown) and the defrosting heater
is energized to heat the cooler 25. The melted defrosted
water is received by the drain pan 20 and is guided to
and stored in the evaporating device 40 provided at the
rear surface 10A side of the refrigerator body 10. The
stored water is further heated by the evaporating device
40 to be forcibly evaporated and discharged.

[0024] Next, an arrangement configuration of the
evaporating device 40 will be explained.

A recess 30 is formed in an upper portion on the rear
surface 10A of the refrigerator body 10 so as to be re-
cessed from the rear surface 10A. The evaporating de-
vice 40 is provided in the recess 30 at the lower side of
the mechanical chamber 14 on the rear surface side.

A configuration for discharging defrosted water received
in the drain pan will be explained. A drain pipe 32 extends
from a rear end of the drain pan 20 to be sloped so that
its distal end directs downwardly. A discharge cylinder
body 33 made of synthetic resin is embedded in a back
wall 30A of the recess 30 corresponding to the distal end
of the drain pipe 32. A discharge pipe 34 extends from
an outer lower end of the discharge cylinder body 33.
The discharge pipe 34 is formed in a short cylindrical
shape opening upwardly and extends at a downslope
angle having inclination steeper than the drain pipe 32.
The distal end surface of the discharge pipe 34 is formed
to be sloped steeply so that an upper portion of the dis-
charge pipe 34 is shorter than a lower portion.

[0025] As illustrated in FIG. 4, the discharge pipe 34
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of the discharge cylinder body 33 is provided in an upper
portion from a middle height on the back wall 30A of the
recess 30 and in a rightward portion from a middle width
with rear view so as to extend in the recess 30 (toward
outside of the refrigerator). As illustrated in FIG. 1, the
extending length of the discharge pipe 34 from the end
of the discharge cylinder body 33 is slightly greater than
1/3 of the depth of the recess 30. The distal end of the
drain pipe 32 is inserted in the discharge cylinder body
33 to extend near the basal end of the discharge pipe 34.
[0026] A general construction of the evaporating de-
vice 40 will be explained with reference to FIGS. 1 and
3. An evaporation tank 41 is provided below the extended
portion of the discharge pipe 34 in the recess 30. The
evaporation tank 41 stores defrosted water and forcibly
evaporates the defrosted water by an evaporation heater
50. A duct 70 is mounted above the evaporation tank 41.
The duct 70 guides steam generated in the evaporation
tank 41 upwardly. A cover 137 is provided to cover a rear
opening of the recess 30 so as to be on the substantially
same plane as the rear panel 14B of the mechanical
chamber 14.

[0027] The evaporation tank 41 is formed by assem-
bling two metal panels 42, 43 such as stainless steel
plates as illustrated in FIG. 10. The evaporation tank 41
has a box shape that is substantially flat and horizontally
long and opens upwardly. Specifically, the evaporation
tank 41 has a width slightly smaller than that of the recess
30, a depth slightly greater than half a width of the recess
30 and a height slightly smaller than half a height of the
recess 30. As illustrated in FIG. 10, the contact plate 45
integrally extends from an inner edge of the bottom plate
44 of the evaporation tank 41 so that the extending length
is approximately 1/3 of the depth of the evaporation tank
41. Specifically, the contact plate 45 includes an extend-
ed portion 44A horizontally extending from the bottom
plate 44 and a flange 43A bent at a right angle at a lower
end of the inner panel 43. The extended portion 44A and
the flange 43A are laminated with each other to form the
contact plate 45.

[0028] An attachment plate 47 is formed at an upper
edge of the inner panel 43 of the evaporation tank 41.
The attachment plate 47 extends from the inner panel 43
by a depth approximately corresponding to the extending
length of the contact plate 45 and then extends upwardly
by a predetermined height. A fitting portion 48 is formed
onanupper edge of the attachment plate 47 in arightward
portion from a middle width of the attachment plate 47
with rear view. The fitting portion 48 is formed by cutting
a part of the attachment plate 47 away. The discharge
pipe 34 is fitted in the fitting portion 48.

The evaporation tank 41 and the attachment plate 47 are
fixed to the back wall 30A by screws 49 at the left and
right sides of the attachment plate 47. In fixing the evap-
oration tank 41 and the attachment plate 47, the evapo-
ration tank 41 is placed in a lower portion from a middle
portion of the back wall 30A of the recess 30 and the
attachment plate 47 is placed on the back wall 30A so
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that the discharge pipe 34 is fitted in the fitting portion
48. A bottom portion of the evaporation tank 41 is sup-
ported by receivers 120 that will be explained later.
[0029] A drop-in evaporation heater 50 that is a
sheathed heater is provided in the evaporation tank 41.
The sheathed heater is basically configured by inserting
a coiled heating wire through a metal pipe being filled
with insulating powder. The evaporation heater 50 of this
embodimentis, asillustrated in FIG. 3, formed by bending
an elongated pipe in a U-shape. The evaporation heater
50 includes a horizontal portion 51 and vertical portions
52 each of which is lifted vertically from each end of the
horizontal portion 51. The horizontal portion 51 has a
length slightly shorter than the width of the evaporation
tank 41. The vertical portion 52 has a length substantially
same as the depth of the evaporation tank 41.

In this embodiment, only the horizontal portion 51 gen-
erates heat and the vertical portions 52 do not generate
heat. Therefore, in the vertical portions 52, the heating
wire is removed or the metal pipe is replaced with a pipe
that is not thermally conductive.

A lead wire 53 is connected to an upper end of each
vertical portion 52 and extends therefrom. The connec-
tion portion is molded with a resin to form an attachment
portion 54.

[0030] The duct 70 is mounted on the upper opening
41A of the evaporation tank 41 so as to be shifted leftward
with respect to the middle width with rear view. Accord-
ingly, the duct 70 is communicated with the evaporation
tank 41. The opening portions on the left and right sides
ofthe duct 70 are closed by covers 56A, 56B respectively.
The evaporation heater 50 is inserted in the evaporation
tank 41 with each attachment portion 54 being attached
to the corresponding cover 56A, 56B.

Each cover 56A, 56B is, as illustrated in FIG. 6, formed
by bending a metal plate to have an angle. The right cover
56B is longer than (approximately twice as) the left cover
56A corresponding to the size of the opening area on the
right and left sides.

[0031] Eachcover56A,56Bis mountedonthe opening
41A so that each side plate 57 is overlapped with an
upper end portion of the surface panel 42 of the evapo-
ration tank 41 and each upper plate 58 covers the open-
ing 41A. An extended portion 59 extends outwardly from
the upper plate 58 of the right cover 56B. A support plate
60 extends rightward from the right edge of the opening
41A of the evaporation tank 41. The extended portion 59
is fixed to the support plate 60 by a screw. An attachment
plate 61 is lifted up from an inner edge of the upper plate
58. The attachment plate 61 is overlapped with the at-
tachment plate 47 of the evaporation tank 41 and they
are fixed to the back wall 30A by the screw 49. An ex-
tended portion 59 extends outwardly from the upper plate
58 of the left cover 56A. A support plate 60 extends left-
ward from the left edge of the opening 41A of the evap-
oration tank 41. The extended portion 59 is fixed to the
support plate 60 by a screw.

[0032] The right attachment portion 54 of the evapo-
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ration heater 50 is put in a position on the upper plate 58
of the right cover 56B slightly inner from a right side plate
63B of the evaporation tank 41. The left attachment por-
tion 54 is put in a position on the upper plate 58 of the
left cover 56A slightly inner from a left side plate 63A. In
such a state, the evaporation heater 50 is inserted in the
evaporation tank 41. In this state, as illustrated in FIG.
10, the evaporation heater 50 is positioned in a middle
portion with respect to the depth of the evaporation tank
41, and each of the vertical portions 52 is separated from
the corresponding side plate 63A, 63B by a predeter-
mined distance and the horizontal portion 51 is placed
with a small distance from the bottom plate 44 of the
evaporation tank 41. A support bracket 65 is provided
corresponding to an upper portion of each side plate 63A,
63B of the evaporationtank 41. The upper portion of each
vertical portion 52 of the evaporation heater 50 is fitted
in the corresponding support bracket 65. This prevents
a position gap of the evaporation heater 50 in the evap-
oration tank 41.

[0033] The duct 70 will be explained. The duct 70 is,
as illustrated in FIG. 5, formed by assembling metal sur-
face plates 71, 72 to have a flat and horizontally long and
quadrangular tubular shape and have upper and lower
sides open. Specifically, a mounting plate 73 is formed
by bending an upper end of the surface plate 72 vertically
and inwardly. Attachment surfaces 74A, 74B extend from
the right and left ends of the surface plates 72 respec-
tively at a substantially middle height. A fitting portion 75
is formed at a right lower corner of the surface plate 72
with rear view. The discharge tube 34 is fitted in the fitting
portion 75.

[0034] Side plates 77A, 77B are integrally formed with
the surface plate 71 by bending the surface plate 71 at
the right and left sides vertically and inwardly. As a whole,
the surface plate 71 is formed to have a height greater
than the surface plate 72 by a predetermined height
amount. The surface plate 71 is assembled to the surface
plate 72 so as to oppose to each other so that an upper
edge of the surface plate 71 extends slightly from an up-
per edge of the surface plate 72 and a lower edge of the
surface plate 71 extends greatly from a lower edge of the
surface plate 72. A cutaway portion 78 is formed at a
lower edge of each side plate 77A, 77B so as to be a
same level as the lower edge of the surface plate 72. An
attachment plate 79 is formed by bending the right side
plate 77B vertically and rightward at a portion of the right
side plate 77B ranging from a middle portion to the lower
edge of the inner side of the right side plate 77B. The
surface plate 71 is assembled to the surface plate 72 to
be opposed to each other so that the right attachment
plate 79 is overlapped with the right attachment surface
74B of the surface plate 72 and an inner side edge of the
left side plate 77A comes in contact with the basal portion
of the left attachment surface 74A of the surface plate 72
to maintain the above-described vertical positional rela-
tion. Thus assembled duct 70 has substantially same
depth and height as the evaporation tank 41 and has a



11 EP 2 312 244 A1 12

width smaller than the evaporation tank 41.

[0035] An attachment plate 81 has a step and extends
along an entire width of the surface plate 71. An upper
portion of the attachment plate 81 is fixed to the lower
end of the surface plate 71 by screws, as illustrated in
FIG. 6. The lower end of the duct 70 is inserted in a pre-
determined area of the opening 41A of the evaporation
tank 41 so that the discharge tube 34 is fitted in the fitting
portion 75 of the surface plate 72 and the upper end of
the surface panel 42 of the evaporation duct 70 is held
between the lower portions of the attachment plate 81
and the surface plate 71. When a step 82 of the attach-
ment plate 81 comes in contact with the upper edge of
the surface panel 42 and the upper edge of the cutaway
portion 78 of each side plate 77A, 77B comes in contact
with an extended surface 47A (FIG. 3) extending from a
lower end of the attachment plate 47, the insertion of the
duct 70 is stopped. In this state, as illustrated in FIG. 4,
the left attachment surface 74A with rear view is placed
on the back wall 30A of the recess 30 and fixed thereto
by the screw 83. The lower portion of the attachment
plate 79 comes in contact with the attachment plate 47
of the evaporation tank 41 and the overlapped portion of
the right attachment surface 74B and attachment plate
79 comes in contact with the back wall 30A of the recess
30 and they are fixed together by the screw 83. The upper
portion of the duct 70 extends to a lower space of the
mechanical chamber 14 at the rear side and reaches the
upper surface of the unit base 18 having the freezer 15
thereon.

[0036] When the duct 70 is mounted in a predeter-
mined position in the opening 41A of the evaporation tank
41, the discharge pipe 34 extends into the duct 70 at the
right lower corner with rear view as illustrated in FIG. 4.
Steam rising from the evaporation tank 41 is prevented
from flowing into the discharge pipe 34 as follows.

A receiving plate 85 is integrally formed with the right
cover 56B that covers the right opening area of the open-
ing 41A of the evaporation tank 41. Specifically, as illus-
trated in FIG. 7, an upper plate 58 extends from the cover
56B and a short vertical plate 86 extends downwardly
from an end of the upper plate 58 over its entire width.
The receiving plate 85 is formed by bending at the lower
end of the vertical plate 86 so as to extend leftward over
its entire width. The receiving plate 85 is formed such
that its distal end is lower than its basal end (inclination
angle is approximately ten degrees). When the right cov-
er 56B is put in the predetermined position, the vertical
plate 86 is provided to overlap an outer side of a lower
end portion of the right side plate 77B that is inserted in
the evaporation tank 41. Then, the receiving plate 85
extends from the lower end of the right side plate 77B
leftward under the discharge pipe 34 so that the distal
end is lower than the basal end.

[0037] A defining plate 90 is provided on the left side
of the extended discharge pipe 34 in the duct 70. The
defining plate 90 has a width corresponding to a distance
between the surface plates 71 and 72 and a length great-
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er than the height of the surface plate 72 and smaller
than the height of the surface plate 71. The defining plate
90 has an attachment plate 91A close to the surface plate
72. The attachment plate 91A is formed by bending the
defining plate 90 vertically leftward with rear view. The
defining plate 90 has an attachment plate 91B close to
the surface plate 71. The attachment plate 91B is formed
over an entire length of the defining plate 90 and by bend-
ing the defining plate 90 vertically rightward. Screw holes
92 are formed at upper and lower ends of the attachment
plate 91B. A cutaway portion 93 is formed at the lower
end of the defining plate 90 like the one 78 formed on
each side plate 77A, 77B.

[0038] When the defining plate 90 is mounted in the
duct 70, it is positioned vertically at the left side of the
fitting portion 75 on the surface plate 72 of the duct 70.
In this state, the attachment plate 91A comes in contact
with the surface plate 72 over an entire height of the sur-
face plate 72 and fixed thereto by welding. Then, if the
surface plate 71 is assembled to the surface plate 72 to
be opposed thereto, the attachment plate 91B comes in
contact with the inner surface of the surface plate 71 rang-
ing over substantially an entire height of the surface plate
71 keeping a free area near the upper end of the surface
plate 71. Screws 95 are screwed in the screw holes 92
in the attachment plate 91B passing through the insertion
holes 94 in the surface plate 71 so that the duct 70 and
the defining plate 90 are assembled together. When the
duct 70 is mounted in the opening 41A of the evaporation
tank 41, the cutaway portion 93 of the defining plate 90
comes in contact with the extended surface 47A formed
at the lower end of the attachment plate 47 provided on
the inner side of the evaporation tank 41.

The length of the receiving plate 85 extending from the
cover 56B is set to be a predetermined length greater
than a distance between the defining plate 90 provided
in the duct 70 and the right side plate 77B of the duct 70.
[0039] When the duct 70 is mounted in a predeter-
mined position in the opening 41A of the evaporation tank
41, as illustrated in FIG. 4, the defining plate 90 is posi-
tioned at the left side of the extended discharge pipe 34
with rear view so as to extend over the entire height of
the surface plate 72 of the duct 70, that is, an entire height
of the opposing portion of the surface plates 71 and 72.
Accordingly, an inner space in the duct 70 is defined in
left and right spaces.

The lower predetermined portion of the defining plate 90
enters the opening 41A of the evaporation tank 41. In
this state, as illustrated in FIG. 7, the receiving plate 85
extends from the right cover 56B so that its distal end is
lower than its basal end and extends further leftward over
the defining plate 90 by a predetermined distance a. The
lower end of the defining plate 90 is positioned close to
the upper surface of the extended receiving plate 85 so
as to have a predetermined clearance b therebetween.
The surface plate 71, the right side plate 77B, the defining
plate 90 and the receiving plate 85 form a surrounded
space 96. An outlet port 97 is formed by a clearance



13 EP 2 312 244 A1 14

between the lower end of the defining plate 90 and the
upper surface of the extended receiving plate 85.
[0040] An exhaust box 100 is provided on the upper
opening of the duct 70. The exhaust box 100 is formed
in a box opening at its lower side so as to closely cover
the upper opening of the duct 70. A plurality of slits 101
are formed on the upper surface and two opposing sur-
faces of the exhaust box 100 in the longitudinal direction
at regular intervals. The exhaust box 100 has an attach-
ment plate 102 at the lower end of the surface on the
side of the surface plate 72 so as to be bent inwardly and
vertically.

The lower end part of the exhaust box 100 is pressed to
be fitted in the upper opening of the duct 70 and stops
when the attachment plate 102 comes in contact with the
mounting plate 73 of the duct 70. In this state, the attach-
ment plate 102 is fixed to the mounting plate 73 by screws
(not shown) and the lower part of the exhaust box 100 is
fixed by a screw 103. Accordingly, the exhaust box 100
is fixed to the duct 70 with covering the upper opening
of the duct 70.

[0041] Power is supplied to the evaporation heater 50
disposed in the evaporation tank 41 from a commercial
power source, for example, and the evaporation heater
50 generates heat. On the current supply path of the
evaporation heater 50, a thermostat 105 and a temper-
ature fuse 110 are provided. The thermostat 105 func-
tions as a heating controller and the temperature fuse
110 functions as a protection member. The thermostat
105 is provided for boil-dry protection and the switch of
the thermostat 105 is opened and closed according to
detection temperature of the position where the thermo-
stat 105 is provided to control on and off of the current
supply path. The temperature fuse 110 is provided as
compensation for the thermostat 105 in trouble to be
blown out by fusing and disconnect the current supply
path when the detection temperature reaches predeter-
mined temperature. The temperature fuse 110 is not
blown out as long as the thermostat 105 is normally op-
erated.

[0042] The arrangement configuration of the thermo-
stat 105 and the temperature fuse 110 will be explained
with reference to FIGS. 8 to 10.

The thermostat 105 is provided in a position so as to
directly detect the temperature of the evaporation tank
41. Specifically, the thermostat 105 is provided in a mid-
dle position in a width direction on an outer surface of
the bottom plate 44 of the evaporation tank 41 so as to
be directly contacted to thereto by a bracket 106. The
temperature of the evaporation tank 41 provided with this
kind of drop-in evaporation heater 50 does not exceed
100°C while the evaporation heater 50 executes water
evaporation with being immersed in the stored water.
However, if the water is further evaporated and the evap-
oration heater 50 is exposed from the stored water, the
evaporationtank 41, especially the bottom portion includ-
ing the bottom plate 44, has rapidly increasing tempera-
ture. The thermostat 105 is turned off when detecting a
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predetermined temperature greater than 100°C. In this
state, it is considered that the remaining amount of water
in the evaporation tank 41 is small and the current supply
to the evaporation heater 50 is stopped. The predeter-
mined temperature at which the thermostat 105 is turned
off is preferably set to 106°C to 114°C. In this embodi-
ment, the predetermined temperature is set to 110°C.
If the detection temperature detected by the thermostat
105 is lowered to be the predetermined temperature, the
thermostat 105 is turned on and the current supply to the
evaporation heater 50 becomes possible.

[0043] To preventthe temperature fuse 110 from being
deteriorated due to exposure to high temperature and
prevent that the temperature fuse 110 causes an erro-
neous operation that the temperature fuse 110 is inap-
propriately turned off, the temperature fuse 110 is mount-
ed in a position that transmits heat of the bottom portion
of the evaporation tank 41 to the temperature fuse 110
with the heat temperature being lowered to some extent.
Specifically, the temperature fuse 110 is provided on a
heat exchanger plate 111. The heat exchanger plate 111
is made of a metal plate that is appropriately good in
thermal conductivity. For example, stainless steel
(SUS430) having thermal conductivity k of 0.261 [100°C,
* 102 W/(m - K)].

[0044] The heat exchanger plate 111 is formed in sub-
stantially a square with front view and has a heat receiv-
ing surface 112 at its upper part and a mounting surface
113 for the temperature fuse 110 at its lower part. Five
openings 114 of elongated slits are provided in a zigzag
in three rows in an area between the heat receiving sur-
face 112 and the mounting surface 113. Specifically, two
openings 114 lie in a horizontal line in the upper and
lower rows and one opening 114 is formed in a middle
row. The openings 114 suppress the heat transfer effi-
ciency from the heat receiving surface 112 to the mount-
ing surface 113. Insertion holes (not shown) for receiving
screws 114A are formed at left and right sides of the
middle opening 114.

[0045] The temperature fuse 110 is provided on the
mounting surface 113 of the heat exchanger plate 111
and a fuse holder 117 is also provided thereon. The fuse
holder 117 is made of a metal plate having elasticity such
as stainless steel plate and has a width smaller than the
mounting surface 113. The fuse holder 117 has a flat
attachment surface 118 at the upper side and a pressure
portion 119 having an angle section at the lower side.
Insertion holes 118A, 113A for receiving a screw 125 are
formed at a middle portion of the attachment surface 118
and a corresponding position on the mounting surface
113 of the heat exchanger plate 111.

When the temperature fuse 110 is put in an inner space
of the pressure portion 119 of the fuse holder 117 and
the attachment surface 118 is fixed to the mounting sur-
face 113, the temperature fuse 110 is elastically pressed
against the mounting surface 113 by the pressure portion
119 to be closely provided between the fuse holder 117
and the mounting surface 113.
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[0046] The heat exchanger plate 111 is, as illustrated
in FIG. 4, provided at a width center portion of the lower
end of the back wall 30A of the recess 30 in the refriger-
ator body 10. Specifically, as illustrated in FIG. 10, the
heat exchanger plate 111 is provided so that the heat
receiving surface 112 faces the horizontal portion 51 (that
generates heat) of the evaporation heater 50 provided in
the evaporation tank 41.

The heat exchanger plate 111 is placed on a predeter-
mined surface 116 on the back wall 30A of the recess 30
via a heatinsulating sheet 115. The heat insulating sheet
115 is made of, for example, a silicone sponge and pro-
vided over an entire rear surface of the heat exchanger
plate 111. The heat exchanger plate 111 is provided on
the surface 116 of the back wall 30a in the recess 30 with
having the heat insulating sheet 115 therebetween. The
screw 114A is inserted through each insertion hole close
to the openings 114 to be penetrated through the heat
insulating sheet 115 and screwed into the corresponding
screw hole formed in the surface 116. This fixes the heat
exchanger plate 111 and the heat insulating sheet 115
to the back wall 30A.

[0047] The temperature fuse 110 is put in the inner
space of the pressure portion 119 of the fuse holder 117
and the attachment surface 118 of the fuse holder 117
comes in contact with the mounting surface 113. In this
state, the screw 125 is inserted through the insertion hole
118A of the attachment surface 118 and the insertion
hole 113A of the mounting surface 113 to be penetrated
through the heat insulating sheet 115 and screwed into
the corresponding screw hole formed in the surface 116.
Accordingly, the fuse holder 117 is fixed to the heat ex-
changer plate 111. This maintains close contact of the
temperature fuse 110 and the mounting surface 113.

If the refrigerator body 10 is cooled down by low sur-
rounding temperature of the installation place of the re-
frigerator, for example, the heatinsulating sheet 115 sup-
presses the coldness from being transferred to the heat
exchanger plate 111.

[0048] Thus, the heat exchanger plate 111 to which
the temperature fuse 110 is mounted is provided on the
surface 116 of the back wall 30A in the recess 30. There-
after, the evaporation tank 41 is attached to the back wall
30A. The attachment plate 47 provided at the upper end
of the evaporation tank 41 is fixed to the back wall 30A
by the screw 49 to fix the evaporation tank 41 to the back
wall 30A and the bottom portion of the evaporation tank
41 is supported by the receivers 120.

The receiver 120 is made of an elastic metal plate such
as a stainless steel plate and formed by bending a flat
plate into a crank. Two receivers 120 are provided and
each of the receivers 120 has a substantially flat base
portion 121, an attachment portion 122 bent downwardly
from an end of the base portion 121 and a pressure por-
tion 123 lifting up from another end of the base portion
121. Aninsertion hole for receiving a screw 124 is formed
in the attachment portion 122 of the receiver 120. Alength
(depth) of the base portion 121 is set to be slightly smaller
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than a total length (depth) of the bottom plate 44 including
the contact plate 45 of the evaporation tank 41 and a
thickness of the heat exchanger plate 111 and the heat
insulating sheet 115.

[0049] The evaporationtank 41 is disposed so that the
distal end of the contact plate 45 corresponds to the heat
receiving surface 112 of the heat exchanger plate 111,
and then, the attachment plate 47 is fixed to the back
wall 30A by the screw 49. Thereafter, as illustrated in
FIG. 8, the receiver 120 is provided on either side of the
heat exchanger plate 111 and each pressure portion 123
is put in contact with the lower end of the surface panel
42 of the evaporation tank 41. In this state, each attach-
ment portion 122 is put in contact with the back wall 30a
and the screw 124 passes through the insertion hole of
each attachment portion 122 to be screwed into the cor-
responding screw hole formed in the back wall 30A and
fixed to the back wall 30A. In this state, as illustrated in
FIG. 10, the pressure portion 123 of each receiver 120
elastically presses the lower corner of the evaporation
tank 41. This presses the distal end of the contact plate
45 against the mounting surface 113 of the heat exchang-
er plate 111.

[0050] The heat exchanger plate 111 and the evapo-
ration tank 41 are provided in the recess 30 as described
above. In such a state, the bottom portion of the evapo-
ration tank 41 corresponds to the heat receiving surface
112 of the heat exchanger plate 111 with having a pre-
determined distance therebetween, and the distal end of
the contact plate 45 is in line contact with the heat re-
ceiving surface 112. Therefore, if current is supplied to
the evaporation heater 50 and heat is generated, the
evaporation tank 41 is heated. However, heat of the bot-
tom portion of the evaporation tank 41 is transferred to
the heat receiving surface 112 of the heat exchanger
plate 111 by radiation. Due to the line contact of the con-
tact plate 45 and the heat receiving surface 112 of the
heat exchanger plate 111, the heat of the bottom portion
of the evaporation tank 41 is slightly transferred to the
heat receiving surface 112.

The heat of the bottom portion of the evaporation tank
41 is indirectly transferred to the heat receiving surface
112 of the heat exchanger plate 111 due to the heat ra-
diation and the slight heat transfer. Thus, the heat of the
evaporation tank 41 is substantially released and trans-
ferred to the heat receiving surface 112. The heat re-
ceived by the heat receiving surface 112 is transferred
to the mounting surface 113 where the temperature fuse
110 is provided by heat transfer. Since the heat transfer
efficiency is suppressed by the openings 114 formed be-
tween the surfaces 112 and 113, the heat is further re-
leased and the mounting surface 113 is heated by low
heat.

[0051] In this embodiment, the thermostat 105 is
turned off at 110°C. That is, the thermostat 105 is turned
off when the temperature of an outer bottom surface of
the bottom plate 44 of the evaporation tank 41 becomes
110°C. The temperature fuse 110 is provided as com-
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pensation for the thermostat 105 in trouble and should
not be turned off before the thermostat 105 is turned off.
For example, if the temperature fuse 110 is provided on
the outer bottom surface of the bottom plate 44 of the
evaporation tank 41 next to the thermostat 105, the tem-
perature at which the temperature fuse 110 is turned off
is appropriately set to be approximately 130°C that is
higher than the temperature at which the thermostat 105
is turned off by about 20K.

[0052] Inthis embodiment, the position where the tem-
perature fuse 110 is located is considered so that the
temperature fuse 110 is appropriately operated at a pos-
sible low temperature. As described above, the temper-
ature fuse 110 is provided on the mounting surface 113
of the heat exchanger plate 111 to which the heat of the
bottom portion of the evaporation tank 41 is lowered and
transferred. When the temperature of the outer bottom
surface of the bottom plate 44 is 130°C that is appropri-
ately setfor turning off the temperature fuse 110 provided
on the mounting surface 113, the temperature of the
mounting surface 113 of the heat exchanger plate 111
is actually measured. The measured temperature is ap-
proximately 94°C.

Therefore, the temperature fuse 110 provided on the
mounting surface 113 has an operation temperature (the
temperature at which the temperature fuse 110 is turned
off) of 94°C. In other words, when the temperature fuse
110 provided on the mounting surface 113 of the heat
exchanger plate 111 is turned off, the temperature of the
outer bottom surface of the bottom plate 44 is raised to
approximately 130°C.

Since the temperature fuse 110 is turned off at 94°C, it
is prevented from being turned off unnecessarily due to
momentarily-blowing warm wind in the area of the tem-
perature fuse 110.

[0053] An L-shaped electric line guide 130 is provided
on the back wall 30A of the recess 30 so as to extend
along the lower left end and the left side with rear view.
Lead lines from the thermostat 105 and the temperature
fuse 110 pass trough the electric line guide 130 and ex-
tend to the mechanical chamber 14.

A heat insulating plate 133 is provided on an exterior
plate 132 forming the back wall 30A of the recess 30.
This makes heat of the evaporation tank 41 or the heat
exchanger plate 111 difficult to be transferred to the in-
side of the refrigerator. A space is formed between the
surface of the evaporation tank 41 facing the back wall
30A and the back wall 30A to form a heat insulating barrier
135. This achieves an improved heat insulating effect.
[0054] As partially described above, the cover 137 is
provided on a rear opening of the recess 30 to be on the
substantially same plane as the rear panel 14B of the
mechanical chamber 14. As illustrated in FIG. 3, an upper
plate 138 (only the right side with rear view is illustrated)
covering each of the right and left ends of the duct 70 in
the upper opening of the recess 30 extends from the up-
per edge of the cover 137. A plurality of exhaust openings
139 for releasing heat air inside are formed in the upper
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surface of the cover 137.

As illustrated in FIG. 10, a thick heat insulating member
140 is provided on a lower inner surface of the cover 137
corresponding to the thermostat 105. The heat insulating
member 140 stabilizes the temperature of the portion
where the thermostat 105 is provided regardless of tem-
perature change in the surroundings of the installation
position of the refrigerator.

An operation of the present embodiment will be ex-
plained.

[0055] When the defrosting operation is performed
while the refrigerator is running, defrosted water from the
cooler 25 is received by the drain pan 20. Then, the de-
frosted water flows from the drain pan 20 through the
drain pipe 32 and the discharge pipe 34 of the discharge
cylinder body 33 and dropped from the distal end of the
discharge pipe 34. As illustrated in FIG. 4, the receiving
plate 85 is provided right below the drain pipe 34 so that
its distal end is lower than its basal end. Therefore, the
defrosted water dropped from the drain pipe 34 is re-
ceived by the receiving plate 85 and dropped from the
distal end of the receiving plate 85 into the evaporation
tank 41 and stored in the bottom portion of the evapora-
tion tank 41 as illustrated by an arrow w in FIG. 4.
[0056] In this state, a current is supplied to the evap-
oration heater 50 to heat the water (defrosted water)
stored in the evaporation tank 41. Accordingly, the water
is forcibly evaporated and steam is generated and rises
into the duct 70 that is provided on the upper surface of
the evaporation tank 41 so as to communicate therewith.
Since the discharge pipe 33 extends into the duct 70, the
steam rising in the duct 70 may flows into the cooling
chamber 21 from the discharge pipe 34. However, the
receiving plate 85 is provided below the discharge pipe
34 so as to extend leftward at a downslope angle from
the right cover 56B. Further, the defining plate 90 is pro-
vided at the left side of the discharge pipe 33 extending
in the duct 70 so that its lower end extends close to the
upper surface of the receiving plate 85. The lower end
of the defining plate 90 corresponds to the position on
the upper surface of the receiving plate 85 close to the
basal end of the receiving plate 85 from the distal end by
a predetermined distance. The lower end of the defining
plate 90 and the upper surface of the receiving plate 85
have a distance b therebetween.

[0057] Therefore, the steam rising from the evapora-
tion tank 41 toward the discharge pipe 34 is prevented
from moving toward the discharge pipe 34 by the receiv-
ing plate 85 and the steam is guided by the receiving
plate 85 to be forcibly moved to the left side of the defining
plate 90 as illustrated by arrows v in FIG. 4. Especially
as described above, the extended distal end of the re-
ceiving plate 85 extends leftward from the lower end of
the defining plate 90 by the predetermined distance a,
and the distance b generated as the outlet port 97 is quite
small. This suppresses the amount of steam flowing
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through the outlet port 97 to be minimum.

Therefore, the stream rising from the evaporation tank
41 toward the discharge pipe 34 rises in the left area in
the duct 70 from the defining plate 90 with the steam
rising from the left area in the evaporation tank 41, and
passes through the slits 101 of the discharge box 100 to
be dispersed and discharged upwardly. This surely pre-
vents backward flow of the steam into the discharge pipe
34.

[0058] When the defrosting operation is completed,
the cooling operation is restarted. At this time, the con-
denser fan 17A is operated and external air for cooling
is suctioned from the front side of the refrigerator to cool
down the condenser 17 and the compressor 16. The ex-
haust heat used for the cooling is discharged from the
discharge outlet 28 of the mechanical chamber 14 mainly
toward the rear side of the refrigerator. Therefore, the
steam discharged upwardly from the exhaust box 100 of
the duct 70 is dispersed to have a lower density by the
exhaust heat. This prevents that a great amount of steam
is intensively discharged to a wall of a kitchen that is
located near the refrigerator to cause dew condensation.
[0059] If the defrosted water is further evaporated and
the water level of the stored water is lowered gradually,
the horizontal portion 51 of the thermostat 105 is exposed
from the water stored in the evaporation tank 41. This
rapidly raises the temperature of the evaporation tank
41, especially the bottom portion thereof. If the thermo-
stat 105 disposed on the outer bottom surface of the bot-
tom plate 44 detects the predetermined temperature
(110°C), the thermostat 105 is turned off. This is consid-
ered that the remaining amount of the water in the evap-
oration tank 41 is small and the current supply to the
evaporation heater 50 is stopped to stop heat generation.
This prevents no-water burning.

The heat generation by the evaporation heater 50 is
stopped to lower the temperature of the evaporation tank
41. If the thermostat 105 detects the predetermined tem-
perature that is lower than 110°C by approximately 20K,
the thermostat 105 is turned on again to make the current
supply to the evaporation heater 50 to be possible.
[0060] The thermostat 105 may not be normally oper-
ated (turned off) because of some trouble. In such a case,
the current is continuously supplied to the evaporation
heater 50 and the temperature of the evaporation tank
41 is further raised. For example, if the temperature of
the outer bottom surface of the bottom plate 44 is raised
to approximately 130°C that is higher than the predeter-
mined temperature of 110°C, the temperature of the
mounting surface 113 of the heat exchanger plate 111,
to which the heat of the bottom portion of the evaporation
tank 41 is transferred with lowered, is raised to approxi-
mately 94°C that is the operation temperature of the tem-
perature fuse 110. If the temperature fuse 110 disposed
on the mounting surface 113 detects the temperature of
94°C, itis turned off and this forcibly stops current supply
to the evaporation heater 50 and heat generation. This
prevents the temperature of the evaporation tank 41 from
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excessively increasing.

Since the temperature at which the temperature fuse 110
is turned off is 94°C that is quite higher than room tem-
perature, the temperature fuse 110 is prevented from be-
ing turned off unnecessarily due to momentarily-blowing
warm wind in the area of the temperature fuse 110.
[0061] Asisexplained above, according to the present
embodiment, the following effects are obtained.

The thermostat 105 for boil-dry protection is provided on
the outer surface of the bottom plate 44 of the evaporation
tank 41. Therefore, unlike the thermostat 105 directly dis-
posed on the heater that is immersed in the stored water
according to the conventional art, the evaporation heater
50 is prevented from being deteriorated due to corrosion.
[0062] The arrangement configuration of the temper-
ature fuse 110 that is provided as compensation for the
thermostat 105 in trouble is as follows. The heat of the
evaporation tank 41 is not directly transferred to the tem-
perature fuse 110. The heat exchanger plate 111 is pro-
vided on the surface of the back wall 30A of the recess
30 corresponding to the bottom portion of the evaporation
tank 31. The heat exchanger plate 111 indirectly transfers
the heat by the heat radiation and the slight heat transfer.
The temperature fuse 110 is provided on the mounting
surface 113 of the heat exchanger plate 111.

This configuration makes the heat of the evaporation tank
41 is substantially released and transferred to the heat
exchanger plate 111. If the current is continuously sup-
plied to the evaporation heater 50 because of some trou-
ble of the thermostat 105 and the temperature of the
evaporation tank 41 is raised to the temperature at which
the temperature fuse 110 should be turned off (for exam-
ple approximately 130°C), the mounting surface 113 of
the heat exchanger plate 111 is maintained at the tem-
perature lower than 130°C (for example, 94°C). There-
fore, since the temperature fuse 110 has the operation
temperature (at which the temperature fuse 110 is turned
off) that is 94°C, it is operated at an appropriate timing.
[0063] Since the temperature of the heat exchanger
plate 111 is maintained at the temperature lower than
that of the evaporation tank 41, the temperature fuse 110
is prevented from being exposed in high heat and dete-
riorated. Also, since the operation temperature of the
temperature fuse 110 is set to 94°C that is lower than
that of the evaporation tank 41 and also quite higher than
the room temperature, the temperature fuse 110 is pre-
vented from being turned off unnecessarily due to mo-
mentarily-blowing warm wind in the area of the temper-
ature fuse 110.

Accordingly, the deterioration of the temperature fuse
110 is prevented and an erroneous operation of the tem-
perature fuse 110 due to the surrounding temperature is
prevented from occurring. Also, the temperature fuse 110
is appropriately operated for a long period.

[0064] The heat exchanger plate 111 is provided so
that the heat receiving surface 112 at the upper portion
corresponds to the horizontal portion 51 (heat generating
portion) of the evaporation heater 50 in the evaporation
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tank 41. Accordingly, the temperature of the heat ex-
changer plate 111 is relatively effectively raised.

Since the mounting surface 113 at the lower portion of
the heat exchanger plate 111 extends below the bottom
plate 44 of the evaporation tank 41, the mounting surface
113 is easier to be influenced by the surrounding tem-
perature. For example, if the surrounding temperature is
high, the temperature of the mounting surface 113 is
raised quickly, the temperature fuse 110 may be errone-
ously operated. According to this embodiment, the open-
ings 114 are formed in the heat exchanger plate 111.
This suppresses the heat transfer efficiency from the heat
receiving surface 112 to the mounting surface 113. Ac-
cordingly, the temperature of the mounting surface 113
of the heat exchanger plate 111 is prevented from in-
creasing too quickly. As a result, the temperature fuse
110is prevented from being operated at an inappropriate
timing.

[0065] If the surrounding temperature is low, the tem-
perature of the refrigerator body 10 becomes lowered.
This may delay temperature increase of the heat ex-
changer plate 111 and delay the operation (turning off)
timing of the temperature fuse 110. According to the
presentembodiment, the heatinsulating sheet 115is pro-
vided on the rear side of the heat exchanger plate 111.
This suppresses that the low temperature of the refrig-
erator body 10 influences the heat exchanger plate 111.
Accordingly, the temperature of the heat exchanger plate
111 is increased appropriately, and this makes the tem-
perature fuse 110to be operated at an appropriate timing.
The heat insulating member 140 is provided to corre-
spond to the thermostat 105. This stabilizes the temper-
ature of the portion where the thermostat 105 is provided
regardless of temperature change in the surroundings of
the installation position of the refrigerator. Therefore, the
thermostat 105 is operated at an appropriate timing.

<Other Embodiments>

[0066] The present invention is not limited to the em-
bodiment as explained above with reference to the draw-
ing. For example, the following embodiments are includ-
ed within the scope of the present invention. Further-
more, further various configurations other than the fol-
lowing embodiments are also possible within the scope
and spirit of the invention.

(1) The thermostat is not necessarily provided on the
outer surface of the bottom plate of the evaporation
tank but may be provided in any position on the outer
surface of the bottom portion of the evaporation tank
such as the bottom portion on the surface plate of
the evaporation tank.

(2) The thermostat may be turned on and off to cor-
respondingly supply current and stop current supply
to the evaporation heater repeatedly.

(3) The heating controller is not limited to the ther-
mostat but may be a member that actually measures
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atemperature value. In such a case, the evaporation
heater may be controlled to be turned off when the
measured value reaches a predetermined tempera-
ture.

[0067]

(4) In the above embodiment, the heat exchanger
plate on which the temperature fuse is provided is
provided on the rear surface of the refrigerator body
(the back wall of the recess). However, the heat ex-
changer plate may be provided in any other portion
as long as it receives heat substantially indirectly
from the evaporation tank. For example, the heat
exchanger plate may be engaged to and hang from
the evaporation tank.

(5) The openings may not necessarily be provided
according to the heat conductivity of the material of
the heat exchanger plate.

(6) The operation temperatures (turning-off temper-
ature) of the thermostat and the temperature fuse
described in the above embodiment are only the ex-
amples, and may be set arbitrarily.

(7) The evaporating device is not necessarily provid-
ed on the rear side of the refrigerator as is described
in the above embodiment but may be provided on a
left or right side of the refrigerator.

(8) The exhaust water to be evaporated may include
general exhaust water generated in the refrigerator
including defrosted water.

Claims

1. A discharge water evaporating device for a cooling
storage in which an evaporation tank for storing dis-
charged water including defrosted water is provided
on a side surface of a storage body, and current is
supplied to a heater provided in a bottom portion of
the evaporation tank to heat and evaporate the dis-
charge water, characterized by:

a heating controller that is provided on an outer
surface of the evaporation tank and controls on
and off of a current supply path to the heater
according to detected temperature;

a heat exchanger plate that is provided in adja-
cent to the evaporation tank and configured to
transfer heat from the evaporation tank; and

a protection member thatis provided on the heat
exchanger plate and disconnects the current
supply path according to the detected tempera-
ture.

2. Thedischarge water evaporating device for a cooling
storage according to claim 1, wherein the heating
controller is provided on an outer surface of a bottom
portion of the evaporation tank, and the heat ex-
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changer plate is provided on a side surface of the
storage body.

The discharge water evaporating device for a cooling
storage according to claim 1 or 2, heat is transferred
from the evaporation tank to the heat exchanger
plate by heat radiation.

The discharge water evaporating device for a cooling
storage according to claim 3, wherein an end of the
bottom portion of the evaporation tank is in line con-
tact with the heat exchanger plate, and heat is trans-
ferred from the evaporation tank to the heat exchang-
er plate by heat transfer.

The discharge water evaporating device for a cooling
storage according to any one of claims 2 to 4, where-
in the heat exchanger plate is provided such that an
upper end portion of the heat exchanger plate cor-
responds to the heater in the evaporation tank, and
the protection member is provided on a lower end
portion of the heat exchanger plate.

The discharge water evaporating device fora cooling
storage according to claim 5, wherein a plurality of
openings are formed on a middle height portion of
the heat exchanger plate.

The discharge water evaporating device for a cooling
storage according to any one of claims 2 to 6, where-
in a heat insulating member is provided on a rear
surface of the heat exchanger plate.

The discharge water evaporating device for a cooling
storage according to any one of claims 1 to 7, where-
in a coveris provided on a side surface of the storage
body to cover a surface of the evaporation tank, and
a heat insulating member is provided on a rear side
of the cover corresponding to the heating controller.
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