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Description

TECHNICAL FIELD

[0001] The present invention relates to a defrosting
device for defrosting an evaporator of a refrigerator
and a refrigerator including the same.

BACKGROUND

[0002] In order to defrost an evaporator, a defrosting
device is widely used, and the defrosting device includes
a glass tube heater below the evaporator. In such a
refrigerator, a temperature of an outer surface of the
glass tube heater is required to be sufficiently lower than
a flammable temperature of a solvent flowing in the
evaporator. However, when input power of the glass tube
heater is reduced to lower the temperature of the outer
surface of the glass tube heater, an insufficient defrosting
performance may be obtained. In particular, even when
frost in the evaporator above the glass tube heater is
melted by heat transferred by natural convection due to
the glass tube heater, water falling from the evaporator
after the melting process may be refrozen in a tray dis-
posed below the glass tube heater.
[0003] In order to solve the problem, there is proposed
a defrosting device with a defrosting heater in which a
heating element is provided in a double-layer glass tube
(for example, see patent document 1). In the defrosting
device described in patent document 1, by using the
double-layer glass tube, sufficient heat may be applied
to melt the frost refrozen in the tray even when the outer
surface of the glass tube heater has a low temperature.
[0004] Patent document 1: Publication No.JP 2004
198097.

[Problem to be solved by invention]

[0005] However, the glass tube heater including the
double-layer glass tube has a high manufacturing cost,
and the defrosting device including the glass tube heater
or the refrigerator including the defrosting device has an
increased manufacturing cost.
[0006] JP 2000 314581 A discloses a drain pan ar-
rangedat the lowerpart of a cooler, andadrainhole1a.At
the inside space part of the drain pan, a defrosting heater
is provided. At the upper part of the heater, a protective
plate for protecting the defrost heater from dew dropping
from the cooler on defrost is arranged, and both ends of
the protective plate are mounted to the defrost heater. A
thermally good conductor is arranged at the recessed
part of the protection plate for engaging, and at the same
time both the ends are inserted into the drain hole, so that
the heat of the defrost heater is transmitted to the drain
hole 1a, thus firmly fixing the thermally good conductor by
the engagement with the recessed part of the protection
plate, and the elastic holding power between the end part
and thedrain hole, andhenceachieving simple structure,

without decreasing performance in a drain device.
[0007] JP 2006 010151 A discloses a refrigeration
cycle using the flammable refrigerant, and the defrosting
heater mounted near a lower part of the evaporator. The
defrosting heater comprises a heater wire composed of a
metallic resistor, the glass tube storing the heater wire, a
metallic tube covering an outer part of the glass tube and
forming a double tube with a clearance there between,
and an upper cover mounted just above themetallic tube
for covering an upper part of the metallic tube. Further
prior art is disclosed in JP 2000 018799 A.

SUMMARY

[0008] An object of the present invention is to solve the
above problems and to provide a defrosting devicewhich
may be manufactured at a low cost and has a sufficient
defrosting function, anda refrigerator including the same.

[Means for solving problem]

[0009] The invention is set out in the appended set of
claims. A defrosting device according to the present
invention is defined in claim 1.
[0010] According to the present invention, the single-
layer glass tube is used to reduce themanufacturing cost
of the device. Even when input power of the defrosting
heater is suppressed to reduce a temperature of an outer
surface of the glass tube, the radiant heat from the
defrosting heater may be reflected towards the tray 30
side by the roof portion, so as to melt frost in the tray. In
particular, in the cross section perpendicular to the length
direction of the glass tube, the upwards protruding shape
of the roof portion is symmetrical with respect to the
vertical line within at least the predetermined range on
both sides of the vertical line passing through the general
center of the glass tube, and further, in the cross section
along the length direction of the glass tube including the
above-mentioned vertical line, the upwards protruding
shape of the roof portion is formed obliquely in the end
regions on both sides, so as to downwards reflect the
radiant heat from the lower side. That is, four corners of
the roof portion are formed into a shape for improving
reflection. Thus, the radiant heat with a small offset or
deflection may be incident into a main part of the tray
except a part directly below the glass tube.
[0011] Furthermore, the opening of the tray is located
directly below the glass tube, and therefore, the radiant
heat from the defrosting device is directly incident to the
opening and a periphery thereof. Thus, the frost refrozen
in the traymaybemelted and reliably discharged through
the opening and the drainage pipe.
[0012] Asmentioned above, a defrosting device which
ismanufactured at a low cost and has a sufficient defrost-
ing performance may be provided.
[0013] In addition, the present invention provides a
defrosting device in which a lower end portion of the roof
portion is disposed at a same position as or above an
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upperendof theglass tube inaheightdirection, and in the
height direction, the topof the roof portion is disposedat a
position higher than a position of the upper end of the
glass tube by a length which is 1.5 times an outer dia-
meter of the glass tube.
[0014] According to the present invention, since the
lower end portion of the roof portion is disposed at the
same position as or above the upper end of the glass
tube, frost adhering to an evaporator above the defrost-
ing device may be reliably melted by the heat transferred
by natural convection. Furthermore, since in the height
direction, the top of the roof portion is disposed at the
position higher than the position of the upper end of the
glass tube by the length which is 1.5 times the outer
diameter of the glass tube, the glass tube may be dis-
posed near the evaporator, thus improving an effect of
melting the frost adhering to the evaporator. Meanwhile,
since the topof the roof portion isnot too faraway from the
tray, the radiant heat from the defrosting heater may be
strongly reflected towards the tray side by the roof por-
tion, so as to improve the effect of melting the frost in the
tray.
[0015] With the arrangement of the roof portion as
mentioned above, the frost on the evaporator and the
tray may be effectively melted to achieve a high defrost-
ing performance.
[0016] In addition, the present invention provides a
defrosting device in which a width at a lower end of the
roof portion is 2 to 3 times the outer diameter of the glass
tube in the cross section perpendicular to the length
direction of the glass tube.
[0017] The width at the lower end of the roof portion is
set to be 2 to 3 times the outer diameter of the glass tube,
thuswell balancing and effectivelymelting the frost of the
evaporator and the tray.
[0018] Furthermore, the present invention provides a
defrosting device further including a defrosting compo-
nent made of a bent metal rod, the defrosting component
having: a hook portion formed at one end portion of the
metal rod and inserted into a hole portion provided at the
roof portion in a free rotation state; a heat receiving
portion connected with the hook portion and extending
obliquely downwards while connected with the roof por-
tion; a bypassing portion connected with the heat receiv-
ing portion and bent to bypass the glass tube; and a heat
dissipation portion connected with the bypassing portion
and extending downwards into the tray and the drainage
pipe.
[0019] According to the present invention, in the de-
frosting component mounted to the roof portion by the
hook portion in the free rotation state, the heat receiving
portion comes into contactwith the roof portionbygravity,
and may receive the heat from the defrosting heater
through a metal roof. Furthermore, the heat dissipation
portionmay be disposed inside the tray and the drainage
pipe by gravity in a case where the bypassing portion
does not interfere in the glass tube. The heat received by
the roof portion is conducted through the bypassing por-

tion to the heat dissipation portion extending downwards,
and the heat may be supplied from the heat dissipation
portion to the frost or water in the tray or the drainage
pipe.
[0020] As mentioned above, by using the defrosting
component, manufacture may be realized at a low man-
ufacturing cost, and the heat from the defrosting heater
may be effectively supplied to the frost or water in the tray
or the drainage pipe.
[0021] In addition, a refrigerator according to the pre-
sent invention includes the above-mentioned defrosting
device.
[0022] The refrigerator according to the present inven-
tion may also achieve any of the above-mentioned ef-
fects.

[Effects of invention]

[0023] Asmentioned above, in the present invention, a
defrosting device which may be manufactured at a low
cost and has a sufficient defrosting performance and a
refrigerator including the same may be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

FIG. 1 schematically showsa side sectional viewof a
refrigerator having a defrosting device according to
an embodiment of the present invention.
FIG. 2 is a schematic perspective diagram schema-
tically showingadefrostingdeviceaccording toafirst
embodiment of the present invention.
FIG. 3 is a view showing a cross section perpendi-
cular to a length direction of a glass tube as viewed
from the X-axis direction in FIG. 2, and is a side
sectional view schematically showing the defrosting
device according to the first embodiment of the pre-
sent invention.
FIG. 4 is a view showing a cross section along the
lengthdirectionof theglass tube, theview includinga
vertical line passing through a general center of a
circular shape of the glass tube, and is a side sec-
tional view schematically showing the defrosting
device according to the first embodiment of the pre-
sent invention.
FIG. 5 is a view showing the cross section perpendi-
cular to the length direction of the glass tube as
viewed from the X-axis direction in FIG. 2, and is a
side sectional view for illustrating an arrangement of
a roof portion according to an embodiment of the
present invention.
FIG. 6 is a view showing the cross section perpendi-
cular to the length direction of the glass tube as
viewed from the X-axis direction in FIG. 2, and is a
side sectional view schematically showing a defrost-
ing device according to a second embodiment of the
present invention.
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FIG. 7 is a view showing the cross section perpendi-
cular to the length direction of the glass tube as
viewed from the X-axis direction in FIG. 2, and is a
side sectional view schematically showing a defrost-
ing device according to a third embodiment of the
present invention.
FIG. 8 is a view showing the cross section perpendi-
cular to the length direction of the glass tube as
viewed from the X-axis direction in FIG. 2, and is a
side sectional view schematically showing a defrost-
ing device according to a fourth embodiment of the
present invention.
FIG. 9 is a perspective view for illustrating a defrost-
ing component according to an embodiment of the
present invention.

REFERENCE NUMERALS

[0025] 2-defrosting device, 10-defrosting heater, 12-
glass tube, 14-cover, 20-heater cover, 22-roof portion,
22A-first region, 22B-second region, 22C-third region,
22D-fourth region, 24-bracket, 26-hole portion, 30-tray,
30A-bottom, 30B-side wall, 32-opening, 40-drainage
pipe, 50-defrosting component, 52-hook portion, 54-heat
receiving portion, 56-bypassing portion, 58-heat dissipa-
tion portion, 100-refrigerator, 102A-freezing chamber,
102B-refrigerating chamber, 104A, 104B-inflow pas-
sage, 106-partition, 106A-blow-out port, 110-evaporator,
120-compressor, 130-fan, 140-damper, 150-drainage
pipe, 160-evaporating pan, G-general center, VL-vertical
line, and S-specified range.

DETAILED DESCRIPTION

[0026] Embodiments for implementing the present in-
vention will be described below with reference to accom-
panyingdrawings.Adefrostingdevicedescribedbelow is
used for embodying the technical idea of the present
invention, and the present invention is not limited to
the following unless otherwise specified.
[0027] In the drawings, members having the same
function may be denoted by the same reference numer-
als. For convenience of explanation or understanding of
key points, there are cases where the description is
divided into embodiments for convenience, but parts of
structures shown in different embodiments may be re-
placedor combined. In theembodiment describedbelow,
descriptions about matters common to the above are
omitted, and only different points will be described. In
particular, the sameeffects causedby the samestructure
will not bementioned in turn ineachembodiment. Inorder
to clarify the description, the sizes, positional relation-
ships, or the like, ofmembers shown ineachdrawingmay
be shown in an expanded manner. In the following de-
scription and drawings, an X-axis, a Y-axis, and a Z-axis
are shown assuming that a refrigerator is disposed on a
floor. The Z-axis is used to indicate a vertical direction,
and the X-axis is used to indicate a length direction of a

glass tube12 included inadefrostingheater10described
below.

(Refrigerator including defrosting device according to
present invention)

[0028] FIG. 1 is a side sectional view schematically
showing an example of a refrigerator 100 including a
defrosting device 2 according to an embodiment of the
present invention. The refrigerator 100 shown in FIG. 1
includes a freezing chamber 102A and a refrigerating
chamber 102B. Inflow passages 104A, 104B spaced
apart by a partition 106 are provided on rear sides of
the freezing chamber 102A and the refrigerating cham-
ber 102B. An evaporator 110 is disposed in the inflow
passage 104A on the freezing chamber 102A side, and a
fan 130 is disposed above the evaporator 110. The
defrosting device 2 according to each embodiment de-
scribed below is disposed below the evaporator 110.
[0029] A compressor 120 in communication with the
evaporator 110 is disposed in a machinery chamber
outside the rear side of the freezing chamber 102A.
The following cycle is repeated: a refrigerant (gas) com-
pressed by the compressor 120 is liquefied by a con-
denser, the liquefied refrigerant absorbsheat of thegas in
a tank in the evaporator 110 and is vaporized, and the
vaporized refrigerant is compressed again by the com-
pressor 120. A damper 140 is disposed between the
inflow passage 104A on the freezing chamber 102A side
and the inflow passage 104B on the refrigerating cham-
ber 102B side. In FIG. 1, the damper 140 is shown in a
closed state.
[0030] As shown by the dotted arrow in FIG. 1, when
the compressor 120 and the fan 130 are actuated in the
state where the damper is closed, the gas in the freezing
chamber 102A flows, and the cold gas passing through
the evaporator 110 flows into the freezing chamber 102A
from a blow-out port 106A provided in the partition 106.
The inflow gas circulates in the freezing chamber 102A
and returns to a lower side of the evaporator 110 in the
inflow passage 104A again. An interior of the freezing
chamber 102A is cooled by the circulation of the gas
cooled by the evaporator 110. In a state where the dam-
per 140 is opened, cool air also circulates on the refrig-
erating chamber 102B side.
[0031] Moisture contained in the cooled air is con-
densed into frost and adheres to a surface of a heat
exchange tube of the evaporator 110. A cooling perfor-
mance is degradedwhen a large amount of frost adheres
to the heat exchange tube, and therefore, the evaporator
110 is required to be defrosted periodically. Therefore,
the defrosting device 2 is disposed below the evaporator
110. The defrosting device 2 includes a defrosting heater
10, and when the compressor 120 and the fan 130 do not
work, the defrosting heater 10 is turned on, thus heating
anddefrosting theheat exchange tube.Water fallingafter
the frost on the evaporator 110 is melted is discharged
fromadrainagepipe40of thedefrostingdevice2, flows in
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a drainage pipe 150 of the refrigerator 100, and is dis-
charged to a steam tray 160 disposed in the machinery
chamber.

(Defrosting device according to first embodiment)

[0032] FIG. 2 is a schematic perspective diagram
schematically showing a defrosting device 2 according
to a first embodiment of the present invention. FIG. 3 is a
view showing a cross section perpendicular to the length
direction of the glass tube 12 as viewed from the X-axis
direction in FIG. 2, and is a side sectional view schema-
tically showing the defrosting device 2 according to the
first embodiment of the present invention. FIG. 4 is a view
showing a cross section along the length direction of the
glass tube including a vertical line passing through a
general center of a circular shape of the glass tube,
and is a side sectional view schematically showing the
defrostingdeviceaccording to the first embodiment of the
present invention. In FIG. 4, a description of a tray is
omitted. Next, the defrosting device 2 according to the
first embodiment of the present invention will be de-
scribed with reference to FIGS. 2 to 4.
[0033] The defrosting device 2 according to the pre-
sent embodiment includes a defrosting heater 10 having
a heating element in a single-layer quartz glass tube 12.
Furthermore, the defrosting device 2 includes a heater
cover 20, and the heater cover 20 includes a roof portion
22 which is disposed above the glass tube 12, extends in
the length direction of the glass tube 12, is made of a
metal sheet and protrudes upwards. Furthermore, the
defrosting device 2 includes a tray 30 disposed below the
glass tube 12 and extending along the length direction of
the glass tube 12, and a drainage pipe 40 extending
downwards from an opening 32 provided in a bottom
of the tray 30. FIG. 3 schematically shows the drainage
pipe 40 shown in FIG. 2.
[0034] Further, the defrosting device 2 according to the
present embodiment includesadefrosting component 50
formed by bending a metal rod. The defrosting compo-
nent 50 includes: a hook portion 52 formed at one end
portion of themetal rod and inserted into a hole portion 26
provided in themetal sheet forming the roofportion22 ina
free rotation state, a heat receiving portion 54 connected
with the hook portion 52 and extending obliquely down-
wards while connected with the metal sheet forming the
roof portion 22, a bypassing portion 56 connected with
theheat receivingportion54andbent to bypass theglass
tube 12, and a heat dissipation portion 58 connectedwith
the bypassing portion 56 and extending downwards into
the tray 30 and the drainage pipe 40.

<Defrosting heater>

[0035] The glass tube 12 included in the defrosting
heater 10 in the present embodiment has an elongated
cylindrical shape. The heating element made of a metal
wire, such as a nichrome wire, is disposed inside the

glass tube 12. A coil-shaped heater made of ametal wire
wound into a coil shape is disposed in a central heating
region of the glass tube 12, and the metal wire extends
outwards frombothends thereof.Bothendportionsof the
glass tube 12 are covered with covers 14 made of a
material having an excellent heat resistance and excel-
lent electrical insulation, such as silicone rubber, or the
like. Portions of the metal wire extending from both sides
of the coil-shaped heater extend outside the glass tube
12 through the covers 14, and are electrically connected
with external cables.
[0036] In order to comply with IEC regulations, input
power is controlled, such that an outer surface of the
heated glass tube 12 has a temperature of 360°C or
lower. The evaporator 100 may be sufficiently defrosted
practically even when such control is performed on the
input power, which will be described in detail below.

<Heater cover>

[0037] Theheater cover 20 includes the roof portion 22
extending in the length direction of the glass tube 12,
made of the metal sheet and protruding upwards, and
brackets 24 provided on both sides of the roof portion 22
in the length direction. The covers 14 at both ends of the
glass tube 12 are inserted into substantially C-shaped
openings provided in the brackets 24, and the heater
cover 20 is connected to the defrosting heater 10.
[0038] In the present embodiment, an aluminum sheet
having a high reflectance and a high thermal conductivity
is used as the metal sheet forming the roof portion 22.
However, the present invention is not limited thereto, and
other arbitrarymetal sheets, suchasa copper sheet,may
be used. The upwards protruding shape may also be
formed by bending an aluminum sheet, or by joining 2
aluminum sheets.
[0039] In the cross section perpendicular to the length
direction of the glass tube 12 as viewed from the X-axis
direction, the metal sheet of the roof portion 22 is formed
in the upwards protruding shape, and the upwards pro-
truding shape is symmetrical with respect to the vertical
line VL within at least a predetermined range S on both
sides of the vertical line VL passing through the general
center G of the circular shape of the glass tube 12. Here,
the predetermined range S on both sides of the vertical
lineVL refers toa rangewitha left sideanda right sideat a
distance S from the vertical line VL in the Y-axis direction
perpendicular to the vertical line VL in 2 regions divided
by the vertical lineVL in theZ-axis direction. Theupwards
protruding shape of the roof portion 22 has 2 flat plates: a
first region 22A and a second region 22B. As described
below, planes or smoothly curved surfaces may be used
as reflection surfaces of the first region 22A and the
second region 22B.
[0040] Further, as shown in FIG. 4, in the cross section
along the length direction of the glass tube 12, the roof
portion 22 has a third region 22C and a fourth region 22D
inclined downwards in end regions on both sides in the
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length direction, so as to downwards reflect radiant heat
from a lower side. That is, as shown in FIG. 2, the roof
portion 22 has a structure like a hipped roof formed by 4
sheet-likemembers: thefirst to fourth regions22A to22D,
and all side surfaces have shapes for improving reflec-
tion. Planes or smoothly curved surfaces may also be
usedas reflection surfacesof the third region22Cand the
fourth region 22D.
[0041] With the above structure, the radiant heat from
the defrosting heater 10 may be reflected downwards
and incident on a main part of the tray 30 below the
defrosting heater, thus melting frost refrozen in the tray
30.

<Tray and drainage pipe>

[0042] The tray30extendsalong the lengthdirection of
the glass tube 12, has thebottom30Aanda sidewall 30B
surrounding the bottom 30A, and opens upwards. The
opening 32 is provided in a substantially central position
in a length direction of the bottom 30A of the tray 30. The
bottom 30A of the tray 30 is inclined to minimize a height
of the opening 32. Thus, the water falling from the eva-
porator 110 above the defrosting device flows in the
bottom 30A of the tray 30 into the opening 32. The
drainage pipe 40 is mounted to the opening 32 provided
in the bottom 30A of the tray 30, and extends downwards
from the opening 32.
[0043] In the cross section perpendicular to the length
direction of the glass tube 12 as viewed from the X-axis
direction, the opening 32 of the tray 30 is located directly
below the glass tube 12. With such an arrangement, the
opening 32 and a region around the openingmay directly
receive the radiant heat from the defrosting heater 10, so
as to melt the frost refrozen in the tray 30.
[0044] The tray 30 is preferably made of a metal ma-
terial with a high thermal conductivity, such as aluminum.
In consideration of ease of mounting the defrosting de-
vice 2 to the refrigerator 100, or the like, the drainage pipe
40 is preferablymadeof a resinmaterial with anelasticity,
or the like.

(Arrangement of roof portion)

[0045] FIG. 5 is a view showing the cross section
perpendicular to the length direction of the glass tube
as viewed from theX-axis direction in FIG. 2, and is a side
sectional view for illustrating an arrangement of a roof
portion 22 according to an embodiment of the present
invention. In FIG. 5 and FIGS. 6 to 8 described below, the
dotted arrow indicates the radiant heat emitted from the
defrosting heater 10, and the dash-and-dot arrow indi-
cates an upward flow of ambient gas heated by the
defrosting heater 10 due to natural convection. Although
FIG. 5 illustrates the defrosting device according to the
first embodiment shown in FIG. 3, functions of the roof
portion 22 are basically same in defrosting devices ac-
cording to the second to fourth embodiments described

with reference to FIGS. 6 to 8.
[0046] In the cross section perpendicular to the length
direction of the glass tube 12 as viewed from the X-axis
direction, the upwards protruding shape of the roof por-
tion 22 is symmetrical with respect to the vertical line VL
within the predetermined range S on both sides of the
vertical line VL passing through the general center G of
the circular shape of the glass tube 12. In the first embo-
diment, the predetermined rangeS is uniform in an entire
region of the roof portion 22, and the whole region is
symmetrical with respect to the vertical line VL. However,
the present invention is not limited thereto, and other
cases will be described in detail below.
[0047] The predetermined range S is preferably deter-
mined in accordance with a width of the tray 30 perpen-
dicular to the length direction as viewed from the X-axis
direction. In a casewhere both end portions of the tray 30
in thewidth direction are located at a same distance from
the vertical line VL, preferably, the upwards protruding
shapeof the roof portion 22 is symmetricalwith respect to
the vertical line VL up to a range where reflected light
reaches both end portions of the tray 30. In a case where
both end portions of the tray 30 in the width direction are
located at different distances from the vertical line VL,
preferably, the upwards protruding shape of the roof
portion 22 is symmetrical with respect to the vertical line
VL up to a rangewhere the reflected light reaches at least
the endportion close to the vertical lineVLside. Thus, the
radiant heat with a small offset or deviation may be
incident into themainpart of the tray30, soas toefficiently
melting the frost in the tray 30.
[0048] In the cross section perpendicular to the length
direction of the glass tube 12 as viewed from the X-axis
direction, the first region 22A and the second region 22B
are shown as two side surfaces connected at a top P
located on the vertical line VL. Moreover, an angle θ
formed by the first region 22A and the vertical line VL
substantially coincides with an angle θ formed by the
second region 22B and the vertical line VL. Further, in an
example shown in FIG. 5, the first region 22A and the
second region 22B also have uniform lengths.
[0049] This casemay also be considered as follows: in
the cross section perpendicular to the length direction of
the glass tube 12 as viewed from the X-axis direction, the
first region 22A and the second region 22B form 2 equal
sides of an isosceles triangle with a vertex P located on
the vertical line VL as a vertex.
[0050] As shown by the double-dot dash line in FIG. 5,
the first region 22A and the second region 22B extend
obliquely downwards to intersect with a horizontal line of
a bottomsurfaceof the tray 30, thus forming anupper half
of a parallelogram. Moreover, a center of the opening 32
of the tray 30 substantially coincides with the position of
the vertical lineVL. That is, the opening32of the tray30 is
located at a center of a parallelogram having the roof
portion22of theupwardsprotruding shapeandextended
lines thereof as two sides.
[0051] With such an arrangement, the radiant heat
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emitted upwards from the defrosting heater 10 may be
reflected downwards by the roof portion 22, and the
radiant heat with the small offset or deflection may be
incident on the main part of the tray 30 except a part
directly below the glass tube 12. A region where the
reflected light from the roof portion 22 does not reach
exists directly below the glass tube 12, but the radiant
heat emitted downwards from the defrosting heater 10 is
directly incident on such a region, thus efficiently melting
the frost refrozen in the main part of the tray 30. The
melting water flows into the drainage pipe 40 through a
switch 32, flows in the drainage pipe 150 of the refrig-
erator 100, and is discharged to an evaporation pan 160
disposed in the machinery chamber.
[0052] In the example shown in FIG. 5, a position H1 of
a lower end portion of the roof portion 22 is disposed
aboveapositionH0ofanupperendof theglass tube12 in
a height direction (the Z-axis direction). However, the
present invention is not limited thereto, and the position
H1 of the lower end portion of the roof portion 22 may be
sameas thepositionH0of theupper endof theglass tube
12. That is, the position H1 of the lower end portion of the
roof portion 22 is the same as or above the position H0 of
the upper end of the glass tube 12 in the height direction
(the Z-axis direction).
[0053] With such a setting, the gas around the glass
tube 12 heatedby thedefrosting heater 10mayefficiently
flow upwards by natural convection. Thus, the heat may
be provided for the evaporator 110 by natural convection
heat transfer, thereby reliably melting the frost adhering
to the evaporator 110.
[0054] Furthermore, in the height direction (the Z-axis
direction), the top P of the roof portion 22 is disposed at a
positionH2higher than thepositionH0of theupperendof
the glass tube 12 by a length which is 1.5 times an outer
diameter of the glass tube 12. With such a setting, the
defrosting heater 10 may be relatively close to the eva-
porator 110, thus improving the effect of melting the frost
adhering to the evaporator 110.Meanwhile, since the top
Pof the roof portion22 is not too far away from the tray30,
the radiant heat from the defrosting heater 10 may be
strongly reflected towards the tray 30 by the roof portion
22, so as to improve the effect of melting the frost in the
tray 30. With the arrangement of the roof portion 22 as
mentionedabove, the frost on the evaporator 110 and the
tray 30 may be effectively melted to achieve a high
defrosting performance.
[0055] Furthermore, in the present embodiment, a
width W at a lower end of the roof portion 22 is 2 to 3
times the outer diameter D of the glass tube in the cross
section perpendicular to the length direction of the glass
tube12asviewed from theX-axisdirection. Furthermore,
whenanendportionof the lowerendof the roof portion22
in the width direction has a distance M from the shape of
the glass tube 12, 0.5D≤M≤D.
[0056] When the width W at the lower end of the roof
portion 22 is not much greater than the outer diameter of
the glass tube 12, the heat generated by the defrosting

heater 10 is unable to be sufficiently reflected down-
wards. On the other hand, when the widthWat the lower
end of the roof portion 22 is considerably greater than the
outer diameter of the glass tube 12, the heat is difficult to
be supplied to the evaporator 110 side above the defrost-
ing device by natural convection. Therefore, the width W
at the lower end of the roof portion 22 is set to be 2 to 3
times theouter diameter of theglass tube12, therebywell
balancing andeffectivelymelting the frost of the evapora-
tor 110 and the tray 30. A same relationship is also shown
in a cross section perpendicular to the length direction of
the glass tube 12 as viewed from a direction opposite to
the X-axis direction.

(Defrosting device according to second embodiment)

[0057] FIG. 6 is a view showing the cross section
perpendicular to the length direction of the glass tube
as viewed from theX-axis direction in FIG. 2, and is a side
sectional viewschematically showingadefrostingdevice
according to a second embodiment of the present inven-
tion. In the defrosting device 2 according to the second
embodiment, the roof portion 22 also has an upwards
protruding shape formed by connecting a first region 22A
and a second region 22B which have flat plate shapes.
However, in the cross section perpendicular to the length
direction of the glass tube 12 as viewed from the X-axis
direction, the second region 22B has a same length as
the second region in the first embodiment, but the first
region 22A is longer than the first region in the first
embodiment.
[0058] As shown in FIG. 6, in the cross section per-
pendicular to the length direction of the glass tube 12 as
viewed from the X-axis direction, the upwards protruding
shapeof the roof portion 22 is symmetricalwith respect to
the vertical line VL within the predetermined range S on
both sides of the vertical line passing through the general
centerGof the circular shape of the glass tube 12, but not
symmetrical with respect to the vertical line VL in the
whole region. In onefirst region22Aof the roof portion22,
a width is extended by an amount T.
[0059] In theabove-mentionedfirst embodiment, in the
cross section perpendicular to the length direction of the
glass tube12asviewed from theX-axis direction, theend
portions in the width direction of the tray 30 on the lower
side have substantially the same distance from the ver-
tical line VL in the Y-axis direction perpendicular to the
vertical line VL, but the two end portions of the tray 30 in
the width direction have different distances from the
vertical line VL in the second embodiment. The upwards
protruding shape of the roof portion 22 is symmetrical
with respect to the vertical line VL in a range where the
reflected light is incident on the end portion of the tray 30
in the width direction close to the vertical line VL side (the
right end portion in the drawing). Then, by adjusting a
length of the roof portion 22, the reflected light is also
incident on the other end portion (the left end portion in
the drawing). A same relationship with the left and right
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reversed is shown in the cross section perpendicular to
the length direction of the glass tube 12 as viewed from
the direction opposite to the X-axis direction.

(Defrosting device according to third embodiment)

[0060] FIG. 7 is a view showing the cross section
perpendicular to the length direction of the glass tube
12 as viewed from the X-axis direction in FIG. 2, and is a
side sectional view schematically showing a defrosting
device 2 according to a third embodiment of the present
invention.
[0061] In the defrosting devices according to the first
and second embodiments described above, the roof
portion 22 is formed by the first region 22A and the
second region 22B which have flat plate shapes, but in
the third embodiment, the roof portion 22 is formed by a
smooth curved surface.
[0062] In this case, by appropriately determining cur-
vature of the curved surface of the roof portion 22, as
shown in FIG. 7, the radiant heat emitted upwards from
the defrosting heater 10 may be reflected downwards by
the roof portion 22, so as to be incident on themain part of
the tray 30 except the region shielded by the glass tube
12. In the third embodiment, similarly to the first embodi-
ment, the whole region of the roof portion 22 is symme-
trical with respect to the vertical line VL passing through
the general center G of the circular shape of the glass
tube 12. A same relationship is also shown in the cross
section perpendicular to the length direction of the glass
tube 12 as viewed from the direction opposite to the X-
axis direction.

(Defrosting device according to fourth embodiment)

[0063] FIG. 8 is a sectional view perpendicular to the
lengthdirection of theglass tube12as viewed from theX-
axis direction in FIG. 2, and is a side sectional view
schematically showing a defrosting device 2 according
to a fourth embodiment of the present invention.
[0064] In the fourth embodiment, the roof portion 22 is
also formed by a smooth curved surface. In the cross
section perpendicular to the length direction of the glass
tube 12 as viewed from the X-axis direction, the upwards
protruding shape of the roof portion 22 is symmetrical
with respect to the vertical line VL within the predeter-
mined range S on both sides of the vertical line passing
through the general center G of the circular shape of the
glass tube 12, but the roof portion 22 is not symmetrical
with respect to the vertical line VL in the whole region. In
one first region 22A of the roof portion 22, the width is
extended by an amount T.
[0065] In the fourth embodiment, in the cross section
perpendicular to the length direction of the glass tube 12
as viewed from the X-axis direction of FIG. 2, the two end
portions of the tray 30 in thewidth direction have different
distances from the vertical line VL. The upwards protrud-
ing shape of the roof portion 22 is symmetrical with

respect to the vertical line VL in the range where the
reflected light is incident on the end portion of the tray 30
in the width direction close to the vertical line VL side (the
right end portion in the drawing). Then, by adjusting the
length of the roof portion 22, the reflected light is also
incident on the other end portion (the left end portion in
the drawing). A same relationship with the left and right
reversed is shown in the cross section perpendicular to
the length direction of the glass tube 12 as viewed from
the direction opposite to the X-axis direction.
[0066] As mentioned above, the defrosting device 2
according to any one of the first to fourth embodiments of
the present invention described above includes: the de-
frosting heater 10 having the heating element in the
single-layer glass tube 12 with the circular cross section
perpendicular to the length direction; the roof portion 22
disposedabove theglass tube12, extending in the length
direction of the glass tube 12, made of the metal sheet
and having the upwards protruding shape; the tray 30
disposed below the glass tube 12, extending in the length
direction of the glass tube 12, and having the opening 32
formed in the bottom thereof; and the drainage pipe 40
extending downwards from the opening 32, wherein in
the cross section perpendicular to the length direction of
theglass tube12, the topPof the roofportion22 is located
on the vertical line VL passing through the general center
G of the glass tube 12, and the roof portion 22 is symme-
trical with respect to the vertical line VL within at least the
predetermined range on both sides of the vertical line VL,
and in the cross section along the length direction of the
glass tube 12 including the vertical line VL, the end
regions on both sides of the roof portion 22 in the length
direction are inclined downwards to downwards reflect
the radiant heat from the lower side, and theopening32 is
located directly below the glass tube 12.
[0067] The single-layer glass tube 12 is used to reduce
a manufacturing cost of the device. Even when input
powerof thedefrostingheater 10 is suppressed to reduce
a temperatureof anouter surfaceof theglass tube12, the
radiant heat from the defrosting heater 10 may be re-
flected towards the tray 30 side by the roof portion 22, so
as tomelt the frost in the tray30. Inparticular, theupwards
protruding shape of the roof portion 22 is symmetrical
with respect to the vertical line VL in at least the pre-
determined range S on both sides of the vertical line VL
passing through the general center G of the glass tube
12, and in the length direction (theX-axis direction shown
in FIG. 2) of the glass tube 12, the end regions (see 22C
and 22D in FIG. 4) on both sides are inclined to down-
wards reflect the radiant heat from the lower side, and the
opening 32 of the tray 30 is located directly below the
glass tube 12, thus using the reflected heat from the roof
portion 22 and the radiant heat directly received from the
defrostingheater10, andmaking the radiant heatwith the
small offset or deflection incident into themain part of the
tray 30. Therefore, the frost adhering to the evaporator
110 may be melted and discharged through the opening
32 of the tray 30 and the drainage pipe 40. As mentioned
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above, a defrosting device 2whichmaybemanufactured
at a low cost and has a sufficient defrosting performance
may be provided.
[0068] In addition, in the defrosting devices 2 accord-
ing to the first to fourth embodiments, since the position
H1 of the lower end portion of the roof portion 22 is the
same as or above the position H0 of the upper end of the
glass tube 22 in the height direction (theZ-axis direction),
the frost adhering to the evaporator 110 may be effec-
tively melted by the heat transferred by natural convec-
tion. Further, in the height direction (the Z-axis direction),
the top P of the roof portion 22 is disposed at the position
H2 higher than the position H0 of the upper end of the
glass tube 12 by the length which is 1.5 times the outer
diameter of the glass tube 12, thus improving the effect of
melting the frost adhering to the evaporator 110 and the
frost in the tray 30. With the arrangement of the above
roof portion 22, the frost on the evaporator 110 and the
tray 30 may be effectively melted to provide the high
defrosting performance.
[0069] In addition, in the defrosting devices 2 accord-
ing to the first to fourth embodiments, the width W at the
lower end of the roof portion 22 is 2 to 3 times the outer
diameter D of the glass tube 12, thus well balancing and
effectively melting the frost of the evaporator 110 and the
tray 30.

(Defrosting component)

[0070] FIG. 9 is a perspective view for illustrating a
defrosting component according to anembodiment of the
present invention. FIG. 9 schematically shows the shape
of the roof portion 22. Any of the defrosting devices 2
according to above-mentioned embodiments includes
the defrosting component 50 formed by bending the
metal rod. As shown in FIG. 3 or 9, the defrosting com-
ponent 50 has the hook portion 52 formed at one end
portion of the metal rod and inserted into the hole portion
26 provided in themetal sheet forming the roof portion 22
in the free rotation state. Further, the defrosting compo-
nent 50 has the heat receiving portion 54 connected with
the hook portion 52 and extending obliquely downwards
while connected with the metal sheet forming the roof
portion 22. The defrosting component 50 mounted, at
one end portion thereof, to the roof portion 22 by the hook
portion 52 in the free rotation state is suspended by
gravity, and the heat receiving portion 54 extends ob-
liquely downwards while coming into contact with the
metal sheet forming the roof portion 22.
[0071] Further, the defrosting component 50 has the
bypassing portion 56 connected with the heat receiving
portion54andbent to bypass theglass tube12.Since the
heat receiving portion 54 and themetal sheet forming the
roof portion 22 come into contact by gravity to have fixed
positions, the bypassing portion 56 may be reliably se-
parated from the glass tube 12. Further, the defrosting
component 50 has the heat dissipation portion 58 con-
nected with the bypassing portion 56 and extending

downwards into the tray 30 and the drainage pipe 40.
The defrosting component 50 terminates at an end por-
tion of the heat dissipation portion 58.
[0072] In the defrosting component 50 mounted to the
roof portion 22 by the hook portion 52 in the free rotation
state, the heat receiving portion 54 comes into contact
with the roof portion 22 by gravity, and therefore receives
theheat from thedefrostingheater 10 through thecontact
part of the metal roof portion 22. Furthermore, the heat
received by the heat receiving portion 54 is conducted
through the bypassing portion 56 to the heat dissipation
portion 58 extending downwards. Thus, the heat is sup-
plied from the heat dissipation portion 58 to the frost or
water in the tray30or thedrainagepipe40.Therefore, the
frost in the tray 30 or the drainage pipe 40may bemelted
and discharged through the drainage pipe 40.
[0073] As mentioned above, by using the defrosting
component 50 in addition to the roof portion 22, the heat
from the defrosting heater 10may be effectively supplied
to the frost or water in the tray 30 or the drainage pipe 40
at a low manufacturing cost.
[0074] Further, as shown by arrows A, B in FIG. 9, the
defrosting component 50 may be rotated to be disposed
along a surface of the roof portion 22. Therefore, when
the defrosting device 2 ismounted in the refrigerator 100,
or when components are dismounted or replaced, the
defrosting component 50 is placed along the surface of
the roof portion 22 and fixed using adhesive tape, or the
like, thus preventing the defrosting component 50 from
interfering with other members, so as to improve a work-
ing efficiency.

(Refrigerator)

[0075] The refrigerator 100 shown in FIG. 1 including
the defrosting device 2 according to the above-men-
tioned embodiment may also achieve any of the
above-mentioned effects.
[0076] While theembodiments of the present invention
have been described, the disclosure may vary in details
of the structure, and combinations of elements, changes
of sequences, or the like, of the embodiments may be
realized. The protection scope of the invention is defined
by the appended claims.

Claims

1. A defrosting device (2), comprising:

a defrosting heater (10) having a heating ele-
ment in a single-layer glass tube (12) with a
circular cross section perpendicular to a length
direction;
a roof portion (22) disposed above the glass
tube (12) and extending in the length direction
of the glass tube (12), the roof portion (22) being
made of a metal sheet and having an upwards
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protruding shape;
a tray (30) disposed below the glass tube (12),
extending in the length direction of the glass
tube (12), and having an opening (32) formed
in a bottom (30A) thereof; and
a drainage pipe (40) extending downwards from
the opening (32),
wherein in a cross section perpendicular to the
length direction of the glass tube (12),
a top of the roof portion (22) is located on a
vertical line (VL) passing through a general cen-
ter (G) of the glass tube (12), and the roof portion
(22) is symmetrical with respect to the vertical
line (VL) within at least a predetermined range
(2) on both sides of the vertical line (VL), and the
opening (32) is located directly below the glass
tube (12),
and
characterized in that
in a cross section along the length direction of
the glass tube (12) comprising the vertical line
(VL), end regions on both sides of the roof por-
tion (22) in the length direction are inclined
downwards to downwards reflect radiant heat
from a lower side;
wherein a lower end portion of the roof portion
(22) is disposed at a same position as or above
an upper end of the glass tube (12) in a height
direction, and
in the height direction, the top of the roof portion
(22) is disposed at a position higher than a
position of the upper end of the glass tube
(12) by a length which is 1.5 times an outer
diameter of the glass tube (12).

2. The defrosting device (2) according to claim 1,
wherein a width at a lower end of the roof portion
(22) is 2 to 3 times the outer diameter of the glass
tube (12) in the cross section perpendicular to the
length direction of the glass tube (12).

3. The defrosting device (2) according to claim 1,
further comprising a defrosting component (50)
made of a bent metal rod,
the defrosting component (50) having:

a hook portion (52) formed at one end portion of
the metal rod and inserted into a hole portion
(26) provided at the roof portion (22) in a free
rotation state;
a heat receiving portion (54) connected with the
hookportion (52) andextending obliquely down-
wardswhile connectedwith the roof portion (22);
abypassingportion (56) connectedwith theheat
receiving portion (54) and bent to bypass the
glass tube (12); and
a heat dissipation portion (58) connected with
the bypassing portion (56) and extending down-

wards into the tray (30) and the drainage pipe
(40).

4. The defrosting device (2) according to claim 1,
wherein the roof portion (22) is formed by a first
region (22A) and a second region (22B) having flat
plate shapes; or the roof portion (22) is formed by a
first region (22A) and a second region (22B) having
curved surface shapes.

5. The defrosting device (2) according to claim 4,
wherein the first region (22A) and the second region
(22B) are symmetrically arrangedwith respect to the
vertical line (VL).

6. The defrosting device (2) according to claim 4,
wherein an angle θ formed by the first region (22A)
and the vertical line (VL) coincides with an angle θ
formed by the second region (22B) and the vertical
line (VL), and the first region (22A) is longer than the
second region (22B).

7. The defrosting device (2) according to claim 1,
wherein the roof portion (22) has a third region
(22C) and a fourth region (22D) inclined downwards
in end regions on both sides in the length direction
thereof.

8. The defrosting device (2) according to claim 7,
wherein planes or curved surfaces serve as reflec-
tion surfaces of the third region (22C) and the fourth
region (22D).

9. A refrigerator comprising the defrosting device (2)
according to claim 1.

Patentansprüche

1. Abtauvorrichtung (2) mit:

einer Abtauheizung (10)mit einemHeizelement
in einem einwandigen Glasrohr (12) mit kreis-
förmigem Querschnitt senkrecht zur Längsrich-
tung;
einem Dachabschnitt (22), der oberhalb des
Glasrohrs (12) angeordnet ist und sich in der
Längsrichtung desGlasrohrs (12) erstreckt, wo-
bei der Dachabschnitt (22) aus einem Metall-
blech gefertigt ist und eine nach oben vorsprin-
gende Form aufweist;
einer Schale (30), die unterhalb des Glasrohrs
(12) angeordnet ist, sich in der Längsrichtung
des Glasrohrs (12) erstreckt und eine in ihrem
Boden (30A) ausgebildete Öffnung (32) auf-
weist; und
einem Abflussrohr (40), das sich von der Öff-
nung (32) nach unten erstreckt,
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wobei in einem Querschnitt senkrecht zur
Längsrichtung des Glasrohrs (12),
eine Oberseite des Dachabschnitts (22) auf ei-
ner vertikalen Linie (VL) liegt, die durch einen
allgemeinen Mittelpunkt (G) des Glasrohrs (12)
verläuft, und der Dachabschnitt (22) in Bezug
auf die vertikale Linie (VL) innerhalbmindestens
eines vorbestimmten Bereichs (2) auf beiden
Seiten der vertikalen Linie (VL) symmetrisch
ist, und die Öffnung (32) sich direkt unterhalb
des Glasrohrs (12) befindet, und
dadurch gekennzeichnet, dass
in einemQuerschnitt entlang der Längsrichtung
des Glasrohrs (12), der die vertikale Linie (VL)
aufweist, Endbereiche auf beiden Seiten des
Dachabschnitts (22) in der Längsrichtung nach
unten geneigt sind, um Strahlungswärme von
einer Unterseite nach unten zu reflektieren;
wobei ein unterer Endabschnitt des Dachab-
schnitts (22) in einer Höhenrichtung an der der-
selben Position wie das obere Ende des Glas-
rohrs (12) oder oberhalb des oberen Endes des
Glasrohrs (12) angeordnet ist, und
in der Höhenrichtung die Oberseite des Dach-
abschnitts (22) um eine Länge, die dem 1,5-
fachen des Außendurchmessers des Glasrohrs
(12) entspricht, höher als die Position des obe-
ren Endes des Glasrohrs (12) angeordnet ist.

2. Abtauvorrichtung (2) nach Anspruch 1, wobei eine
Breite am unteren Ende des Dachabschnitts (22)
das 2‑ bis 3-fache des Außendurchmessers des
Glasrohrs (12) im Querschnitt senkrecht zur Längs-
richtung des Glasrohrs (12) beträgt.

3. Abtauvorrichtung (2) nach Anspruch 1, die ferner
eine Abtaukomponente (50) aus einem gebogenen
Metallstab aufweist,
wobei die Abtaukomponente (50) Folgendes auf-
weist:

einen Hakenabschnitt (52), der an einem End-
abschnitt des Metallstabs ausgebildet ist und in
einenLochabschnitt (26), der amDachabschnitt
(22) vorgesehen ist, in einem frei drehbaren
Zustand eingeführt ist;
einen Wärmeaufnahmeabschnitt (54), der mit
demHakenabschnitt (52)verbunden ist undsich
schräg nach unten erstreckt, während er mit
dem Dachabschnitt (22) verbunden ist;
einen Umgehungsabschnitt (56), der mit dem
Wärmeaufnahmeabschnitt (54) verbunden ist
und so gebogen ist, dass er das Glasrohr (12)
umgeht; und
einen Wärmeableitungsabschnitt (58), der mit
dem Umgehungsabschnitt (56) verbunden ist
und sich nach unten in die Schale (30) und
das Abflussrohr (40) erstreckt.

4. Abtauvorrichtung (2) nach Anspruch 1, wobei der
Dachabschnitt (22) aus einem ersten Bereich (22A)
undeinemzweitenBereich (22B)mit flacherPlatten-
form gebildet ist; oder der Dachabschnitt (22) aus
einem ersten Bereich (22A) und einem zweiten Be-
reich (22B) mit gekrümmter Oberflächenform gebil-
det ist.

5. Abtauvorrichtung (2) nach Anspruch 4, wobei der
erste Bereich (22A) und der zweite Bereich (22B)
symmetrisch zur vertikalen Linie (VL) angeordnet
sind.

6. Abtauvorrichtung (2) nach Anspruch 4, wobei ein
durch den ersten Bereich (22A) und die Vertikallinie
(VL) gebildeter Winkel θ mit einem durch den zwei-
ten Bereich (22B) und die Vertikallinie (VL) gebilde-
ten Winkel θ übereinstimmt und der erste Bereich
(22A) länger ist als der zweite Bereich (22B).

7. Abtauvorrichtung (2) nach Anspruch 1, wobei der
Dachabschnitt (22) einen dritten Bereich (22C) und
einen vierten Bereich (22D) aufweist, die an den
Endbereichen auf beiden Seiten in der Längsrich-
tung nach unten geneigt sind.

8. Abtauvorrichtung (2) nach Anspruch 7, wobei Ebe-
nen oder gekrümmte Flächen als Reflexionsflächen
des dritten Bereichs (22C) und des vierten Bereichs
(22D) dienen.

9. Kühlschrank mit der Abtauvorrichtung (2) nach An-
spruch 1.

Revendications

1. Dispositif de dégivrage (2), comprenant :

un dispositif de chauffage de dégivrage (10)
présentant un élément chauffant dans un tube
en verre monocouche (12) à section transver-
sale circulaire perpendiculaire à une direction
longitudinale ;
une partie de toit (22) disposée au-dessus du
tube en verre (12) et s’étendant dans la direction
longitudinale du tube en verre (12), la partie de
toit (22) étant constituéed’une feuille demétal et
présentant une forme de saillie vers le haut ;
un plateau (30) disposé sous le tube en verre
(12), s’étendant dans la direction longitudinale
du tube en verre (12) et présentant une ouver-
ture (32) formée dans le fond (30A) de celui-ci ;
et
un tuyau de drainage (40) s’étendant vers le bas
à partir de l’ouverture (32),
dans lequel, dans une section transversale per-
pendiculaire à la direction longitudinale du tube
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en verre (12),
le sommet de la partie de toit (22) est situé sur
une ligne verticale (VL) passant par un centre
général (G) du tube en verre (12), et la partie de
toit (22) est symétrique par rapport à la ligne
verticale (VL) dans au moins une plage prédé-
terminée (2) de part et d’autre de la ligne verti-
cale (VL), et l’ouverture (32) est située directe-
ment sous le tube en verre (12), et
caractérisé en ce que
dans une section transversale le long de la
direction longitudinale du tube en verre (12)
comprenant la ligne verticale (VL), des régions
d’extrémité de part et d’autre de la partie de toit
(22) dans la direction longitudinale sont incli-
nées vers le bas pour réfléchir vers le bas une
chaleur rayonnante provenant d’un côté infé-
rieur ;
dans lequel une partie d’extrémité inférieure de
la partie de toit (22) est disposée à la même
position ou au-dessus d’une extrémité supéri-
eure du tube en verre (12) dans une direction de
hauteur, et
dans la direction de hauteur, le sommet de la
partie de toit (22) est disposé à une position plus
haute que la position de l’extrémité supérieure
du tube en verre (12) selon une longueur qui est
1,5 fois le diamètre extérieur du tube en verre
(12).

2. Dispositif de dégivrage (2) selon la revendication 1,
dans lequel une largeur au niveau de l’extrémité
inférieure de la partie de toit (22) est 2 à 3 fois le
diamètre extérieur du tube en verre (12) dans la
section transversale perpendiculaire à la direction
longitudinale du tube en verre (12).

3. Dispositif de dégivrage (2) selon la revendication 1,
comprenant en outre un composant de dégivrage
(50) constitué d’une tige métallique courbée,
le composant de dégivrage (50) présentant :

une partie de crochet (52) formée au niveau
d’une extrémité de la tige métallique et insérée
dans unepartie de trou (26) prévueauniveaude
lapartiede toit (22)dansunétatde rotation libre ;
une partie recevant la chaleur (54) reliée à la
partie de crochet (52) et s’étendant obliquement
vers le bas tout en étant reliée à la partie de toit
(22) ;
une partie de dérivation (56) reliée à la partie
recevant la chaleur (54) et courbée pour
contourner le tube en verre (12) ; et
une partie de dissipation de chaleur (58) reliée à
la partie de dérivation (56) et s’étendant vers le
bas jusque dans le plateau (30) et le tuyau de
drainage (40).

4. Dispositif de dégivrage (2) selon la revendication 1,
dans lequel la partie de toit (22) est formée d’une
première région (22A) et d’une deuxième région
(22B) présentant des formes de plaque plate ; ou
la partie de toit (22) est forméed’unepremière région
(22A) et d’une deuxième région (22B) présentant
des formes de surface courbes.

5. Dispositif de dégivrage (2) selon la revendication 4,
dans lequel la première région (22A) et la deuxième
région (22B) sont agencées symétriquement par
rapport à la ligne verticale (VL).

6. Dispositif de dégivrage (2) selon la revendication 4,
dans lequel un angle θ formé par la première région
(22A)et la ligneverticale (VL) coïncideavecunangle
θ formé par la deuxième région (22B) et la ligne
verticale (VL), et la première région (22A) est plus
longue que la deuxième région (22B).

7. Dispositif de dégivrage (2) selon la revendication 1,
dans lequel la partie de toit (22) présente une troi-
sième région (22C) et une quatrième région (22D)
inclinées vers le basdans des régions d’extrémité de
part et d’autre de la direction longitudinale de celle-
ci.

8. Dispositif de dégivrage (2) selon la revendication 7,
dans lequel des plans ou des surfaces courbes
servent de surfaces de réflexion de la troisième
région (22C) et de la quatrième région (22D).

9. Réfrigérateur comprenant le dispositif de dégivrage
(2) selon la revendication 1.
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