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(54) REFRIGERATOR

(67)  The present invention provides an electric re-
frigerator with a refrigeration cycle capable of effectively
defrosting a cooler. A cooler (33) arranged in the electric
refrigerator of the present invention has a plurality of ra-
diating fins (52), refrigerant pipes (53) penetrating
through the radiating fins (52) at two positions, a defrost-
ing heater (51) arranged below the radiating fins (52),
and a heater cover (54) arranged between the radiating
fins (52) and the defrosting heater (51), wherein ends of
the heater cover (54) are arranged below the refrigerant
pipes (53). Hot air obtained by heating via the defrosting
heater (51) hereby contacts the refrigerant pipes (53)
through the ends of the heater cover (54), and thus de-
frosting can be effectively performed. Moreover, the low-
ermost radiating fins (52) are separated from the heater
cover (54) so that air returned from a refrigerating cham-
beris effectively introduced there between when the cool-
er (33) performs cooling.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to an electric re-
frigerator for cooling and preserving food and the like in
storage chambers, and particularly to an electric refrig-
erator helpful in optimizing a defrosting procedure.

BACKGROUND OF THE INVENTION

[0002] An ordinary electric refrigerator has a refriger-
ation cycle device, and a cooler included in the refriger-
ation cycle device has many radiating fins arranged in
parallel and refrigerant pipes contacting the radiating fins.
[0003] The radiating fins have a temperature of about
-30°C when air in the refrigerator is cooled in the cooler,
and thus moisture contained in the air circulating among
the radiating fins is adhered on surfaces of the radiating
fins to become solid and frost. This phenomenon is also
generally known as frosting.

[0004] When the frosting occurs, the gap among the
radiating fins is occupied by frost to hinder the circulation
of air. To prevent this phenomenon, defrosting operation
is regularly performed.

[0005] In the defrosting operation, the supply of a re-
frigerant to the cooler is stopped, and the radiating fins
are heated by a heater arranged nearby the cooler.
Hence, frost adhered on the radiating fins is heated, melt-
ed and then removed. After removal, a refrigeration cycle
is operating again.

[0006] For example, electric refrigerators with the
above defrosting structure are recorded in the following
patent documents 1 to 4.

Existing technical documents
Patent documents
[0007]

Patent document 1: (Japanese) Laid-Open Publica-
tion No. 11-183011;

Patent document 2: (Japanese) Kokai Publication
No. 2011-7435;

Patent document 3: (Japanese) Kokai Publication
No. 2004-190959;

Patent document 4: (Japanese) Kokai Publication
No. 2003-42637.

SUMMARY OF THE INVENTION

[0008] In an ordinary electric refrigerator, a cover is
arranged between a heater and a cooler so as to prevent
water liquefied from frost heated by the heater from drip-
ping onto the heater. However, when the cover is ar-
ranged above the heater, there is the following case: hot
air heated by the heater may not fully achieve the heating
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effect ofthe heater even ifthe ascending hot airis partially
hindered by the cover. In this way, defrosting requires a
longer time and the electric power required for the electric
refrigerator to work increases, which goes against the
trend of energy saving.

[0009] The present invention is accomplished in view
of the above circumstance and aims to provide an electric
refrigerator with a refrigeration cycle capable of effective-
ly defrosting a cooler.

[0010] The electricrefrigerator of the presentinvention
is characterized by having: a refrigeration cycle connect-
ed with a compressor for compressing a refrigerant, a
condenser for condensing the refrigerant, an expansion
device for expanding the condensed refrigerant and a
cooler for evaporating the expanded refrigerant via a pip-
ing; a defrosting heater arranged below the cooler; and
aheater cover arranged between the heater and the cool-
er, wherein the cooler has radiating fins arranged in par-
allel and refrigerant pipes penetrating through the radi-
ating fins and circulating the refrigerant, both ends of the
heater cover are arranged below the refrigerant pipes,
and the distance at which a lower end of the lowermost
radiating fins is separated from the heater cover in a
height direction is longer than the distance at which a
side wall of a cooling chamber equipped with the cooler
is separated from the ends of the heater cover in a depth
direction.

[0011] According to the present invention, the both
ends of the heater cover are arranged below the refrig-
erant pipes, and the heater cover is arranged between
the radiating fins and the defrosting heater. Accordingly,
hot air obtained by heating via the defrosting heater well
contacts the refrigerant pipes through the both ends of
the heater cover, and thus defrosting can be effectively
performed.

[0012] Moreover, according to the present invention,
the distance at which the lower end of the lowermost
radiating fins is separated from the heater cover in the
height direction is set to be longer than the distance at
which the side wall of the cooling chamber equipped with
the cooler is separated from the ends of the heater cover
in a depth direction of the electric refrigerator. Accord-
ingly, air returned from the refrigerating chamber to the
cooling chamber can be well introduced between the ra-
diating fins and the heater cover, thereby being capable
of reducing loss in an air passage, well cooling the re-
frigerating chamber and improving the air cooling effi-
ciency of the cooler.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1 is a front view of the appearance of an electric
refrigerator involvedin an embodiment of the present
invention;

Fig. 2 is a side cross-sectional view showing an out-
line structure of the electric refrigerator involved in



3 EP 3 015 800 A1 4

the embodiment of the present invention;

Fig. 3 is a front sketch showing air supply passages
of the electric refrigerator involved in the embodi-
ment of the present invention;

Fig. 4 is a cross-sectional view showing an air supply
passage inside freezing chambers of the electric re-
frigerator involved in the embodiment of the present
invention;

Fig. 5 is a view showing the electric refrigerator in-
volved in the embodiment of the present invention,
wherein (A) is a stereographic view showing a cooler,
and (B) is a cross-sectional view along its side direc-
tion;

Fig. 6 is a view showing the cooler arranged in the
electric refrigerator involved in the embodiment of
the present invention;

Fig. 7 is a view showing the electric refrigerator in-
volved in the embodiment of the present invention,
wherein (A) and (B) are respectively a cross-section-
al view showing a cooler of a comparative example,
along its side direction; and

Fig. 8 is a graph showing the effect of the electric
refrigerator involved in the embodiment of the
present invention.

Description of reference numerals
[0014]

1: electric refrigerator; 2: heat insulating box body;
2b:inner box; 3: refrigerating chamber; 4: ice making
chamber; 5: upper freezing chamber; 6: lower freez-
ing chamber; 7: vegetable chamber; 13: cooling
chamber; 14: air supply passage; 16: air supply pas-
sage; 18: air supply passage; 21: air return passage;
24: front surface cover; 25: partition; 26: vegetable
chamber air passage cover; 27: heat insulating
member; 28: heat insulating member; 35: heat insu-
lating partition wall; 36: heat insulating partition wall;
32: air blower; 31: compressor; 33: cooler; 34: air
door device; 34c: drive motor; 40: sealing member;
50: return port; 51: defrosting heater; 52: radiating
fin; 53: refrigerant pipe; 54: heater cover; 60: air re-
turn passage; 61: return port; 62: vegetable chamber
air supply passage; 63: air outlet; 64: mounting tool;
64A: ribbed plate; 65: end plate; 66: dew collecting
tray.

DETAILED DESCRIPTION OF THE INVENTION

[0015] The electric refrigerator involved in the embod-
iment of the present invention is to be described below
in detail according to the drawings.

[0016] Fig. 1 is a front view showing the appearance
of an outline structure of an electric refrigerator 1 involved
in the embodiment. Fig. 2 is a right side cross-sectional
view of the electric refrigerator 1. Fig. 3 is a front sketch
showing the outline of air supply passages of the electric
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refrigerator 1. In addition, in Figs. 2 and 3, the flow of
cold air supplied to storage chambers 3-7 is represented
by solid arrows, and the flow of air returned from the
storage chambers 3-7 to a cooling chamber 13 is repre-
sented by dotted arrows.

[0017] As shown in Fig. 1, the electric refrigerator 1
has a heat insulating box body 2 as a body and a storage
chamber for storing food and the like is formed inside the
heat insulating box body 2. The storage chamber is in-
ternally divided into a plurality of accommodating cham-
bers 3-7 according to the storage temperature or use. A
refrigerating chamber 3 is located uppermost, below
which an ice making chamber 4 is located at a left side
and an upper freezing chamber 5 is located at a right
side, and further below which a lower freezing chamber
6 is located; and a vegetable chamber 7 is located low-
ermost. In addition, the ice making chamber 4, the upper
freezing chamber 5 and the lower freezing chamber 6
are accommodating chambers in a freezing temperature
region, and therefore are appropriately collectively re-
ferred to as freezing chambers 4-6 in the following de-
scription.

[0018] The heatinsulating box body 2 is provided with
openings in the front thereof, and heat insulating doors
8-12 are respectively arranged in a freely opened/closed
mode at the opening portions corresponding to the ac-
commodating chambers 3-7. Refrigerating chamber
doors 8a, 8b divide and block the front face of the refrig-
erating chamber 3, and upper and lower parts of the left
side of the refrigerating chamber door 8a as well as upper
and lower parts of the right side of the refrigerating cham-
ber door 8b are rotatably supported by the heat insulating
box body 2. In addition, heat insulating doors 9-12 are
supported by the heat insulating box body 2 to be freely
pulled out from the front of the electric refrigerator 1.
[0019] Asshownin Fig. 2, the heatinsulating box body
2 as the body of the electric refrigerator 1 consists of an
outer box 2a made of a steel plate which has opening
portions in the front thereof, an inner box 2b made of
synthetic resin which is arranged in a spaced manner
inside the outer box 2a and has opening portions in the
front thereof, and a heat insulating material 2c made of
foaming polyurethane which is filled and foamed in the
gap between the outer box 2a and the inner box 2b. Fur-
thermore, the heat insulating doors 8-12 employ the
same insulation structure as the heat insulating box body
2 also.

[0020] The refrigerating chamber 3 and the freezing
chambers 4-6 located below the refrigerating chamber
are partitioned by a heat insulating partition wall 35. The
heat insulating partition wall 35 is formed from synthetic
resin and internally filled with a heat insulating material.
[0021] In addition, the ice making chamber 4 and the
upper freezing chamber 5 inside the freezing chambers
4-6 are partitioned by a partition wall (not shown). The
ice making chamber 4 and the upper freezing chamber
5 are communicated in manner of cold air free circulation
with the lower freezing chamber 6 arranged below them.
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Moreover, the freezing chambers 4-6 and the vegetable
chamber 7 are partitioned by a heat insulating partition
wall 36.

[0022] In addition, the inside of the freezing chambers
4-6 is divided by a partition member made of synthetic
resin, i.e. afrontface cover 24, to formafreezing chamber
air supply passage 14. In particular, the air supply pas-
sage 14 forfreezingis a space formed between a partition
25 and the front face cover 24 assembled in front of the
partition, i.e. an air passage for circulating cold air cooled
by a cooler 33.

[0023] Openings for blowing off cold air to the freezing
chambers 4-6, i.e. air outlets 15, are formed in the front
face cover 24. In addition, a return port 20 for returning
air from the freezing chambers 4-6 to the cooling chamber
13 is formed at a rear face of a lower part of the lower
freezing chamber 6.

[0024] In addition, a refrigerating chamber air supply
passage 16 for supplying cold air to the refrigerating
chamber 3 is formed at a rear face of the refrigerating
chamber 3. Air outlets 17 for flowing off cold air to the
refrigerating chamber 3 are formed on the refrigerating
chamber air supply passage 16. The freezing chamber
air supply passage 14 is communicated with the refrig-
erating chamber air supply passage 16 via a refrigerating
chamber air door 34a of an air door device 34. The re-
frigerating chamber air door 34a is used for controlling
the flow rate of cold air supplied to the refrigerating cham-
ber 3 so as to properly maintain the temperature inside
the refrigerating chamber 3.

[0025] The cooling chamber 13 formed by partitioning
via the partition 25 is arranged further inside the freezing
chamber air supply passage 14 inside the inner box 2b.
That is to say, the cooling chamber 13 is a space sand-
wiched between the inner box 2b and the partition 25.
An opening 13a for connecting the cooling chamber 13
and the freezing chamber air supply passage 14 is
formed on the partition 25 at an upper part of the cooling
chamber 13, and the opening 13a is equipped with an
air blower 32 for supplying cold air to the storage cham-
bers 3-7. On the other hand, an opening 13b for sucking
cold air returned from the storage chamber into the cool-
ing chamber 13 is formed below the cooling chamber 13.
[0026] Moreover, the cooling chamber 13 is internally
provided with the cooler 33 (an evaporator) for cooling
circulating air. The cooler 33 is connected with a com-
pressor 31, a radiator (not shown) and an expansion
valve (acapillary tube) (notshown) via a refrigerant piping
to form a vapor compression refrigeration cycle loop. Fur-
thermore, isobutane (R600a) is used as a refrigerant of
the above refrigeration cycle in the electric refrigerator 1
involved in the embodiment.

[0027] As shown in Fig. 3, the electric refrigerator 1
has an air return passage 21 for directing air to flow from
the refrigerating chamber 3 to the cooling chamber 13
(refer to Fig. 2). An opening connected with the air return
passage 21, i.e. a return port 22, is formed at a lower
part of the refrigerating chamber 3. Airin the refrigerating
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chamber 3 flows towards the air return passage 21 via
the return port 22 and then flows downwards the cooler
33.

[0028] Inaddition, a vegetable chamber air supply pas-
sage 18 for directing air cooled by the cooler 33 to flow
towards the vegetable chamber 7 is formed in front of
the air return passage 21. The vegetable chamber air
supply passage 18 is branched upwards from the freez-
ing chamber air supply passage 14, passes through the
inside of the heat insulating partition wall 35 above the
freezing chambers 4-6 to divert the direction downwards,
and then passes through the inside of the freezing cham-
bers 4-6. Subsequently, the vegetable chamber air sup-
ply passage penetrates through the heat insulating par-
tition wall 36 to connect the vegetable chamber 7. An
opening for blowing off cold air from the vegetable cham-
ber air supply passage 18, i.e. an air outlet 19, is formed
in the vegetable chamber 7.

[0029] A vegetable chamberairdoor 34b for controlling
the flow of cold air supplied to the vegetable chamber is
arranged in the vegetable chamber air supply passage
18 inside the heat insulating partition wall 35. Hence, the
vegetable chamber 7 can be cooled independently from
the cooling of the refrigerating chamber 3 and the tem-
perature of the vegetable chamber 7 can be properly con-
trolled.

[0030] Inaddition, areturn port 29 is formed in the veg-
etable chamber 7 so that air in the vegetable chamber 7
flows from the return port 29 to a lower part of the cooling
chamber 13 via a vegetable chamber air return passage
23 (refer to Fig. 2) and the opening 13b (refer to Fig. 2).
[0031] Fig. 4 is a cross-sectional view illustrating an air
supply passage inside the freezing chambers 4-6 of the
electric refrigerator 1 and represents an A-A section in
Fig. 3.

[0032] As shown in Fig. 4, the cooling chamber 13 is
formed by dividing via the partition 25 assembled on the
inner box 2b, and the cooling chamber 13 is equipped
with the cooler 33. In addition, the freezing chamber air
supply passage 14 is formed by dividing between the
partition 25 and the front face cover 24 assembled in front
of the partition.

[0033] Edge portions 24b, 25b (sealing portions) at two
sides of the partition 25 and the front face cover 24 are
fixed on the inner box 2b via a sealing member (not
shown) using (e.g.) screws and the like. Hence, the air-
tightness of the cooling chamber 13 or the freezing cham-
ber air supply passage 14 can be improved.

[0034] A vegetable chamber air passage cover 26 is
assembled on the cooling chamber 13 inside the freezing
chambers 4-6 and the inner box 2b at a right side of the
freezing chamber air supply passage 14. Moreover, a
spacedivided by the vegetable chamber air passage cov-
er 26, i.e. a space sandwiched between the vegetable
chamber air passage cover 26 and the inner box 2b, is
equipped with heat insulating members 27, 28 assem-
bled into a substantially cylindrical shape which forms
the vegetable chamber air supply passage 18.
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[0035] In addition, the heat insulating member 28 and
the inner box 2b form the air return passage 21 further
inside the vegetable chamber air supply passage 18.
Sealing members 41, for example, composed of a
foamed rubber material and the like are clamped at an
engaging portion between the heat insulating member
28 and the inner box 2b to ensure airtightness.

[0036] Referring to Fig. 5, the structure of the cooler
33 provided in the electric refrigerator 1 is described. Fig.
5(A) is a stereographic view showing the structure of the
cooler 33 provided in the cooling chamber 13, and Fig.
5(B) is a cross-sectional view of the cooler 33 observed
from its side.

[0037] Referring to Fig. 5(A), the cooler 33 consists of
a plurality of radiating fins 52 arranged in a width direction
at specified intervals, refrigerant pipes 53 arranged in
manner of penetrating through the radiating fins 52, and
end plates 65 for holding the refrigerant pipes 53 at two
ends. Taking a column configured with a specified
number of the radiating fins 52 in a width direction as a
unit, multiple columns are arranged at equal intervals in
a height direction. In addition, the refrigerant pipes 53
are bentinto a shape by penetrating through the radiating
fins 52 of each column, and two refrigerant pipes 53 here-
in penetrate through each radiating fin 52.

[0038] A defrosting heater 51 that is powered for heat-
ing when defrosting is arranged below the radiating fins
52. The defrosting heater 51 is formed by holding a heat-
ing element in a cylindrical glass tube and has the func-
tion of melting frost adhered on the refrigerant pipes 53
and the radiating fins 52.

[0039] A heater cover 54 is arranged between the ra-
diating fins 52 and the defrosting heater 51. The heater
cover 54, for example, obtained by molding a metal plate
into specified shape, functions to prevent moisture
formed of melted frost from dripping onto the defrosting
heater 51 when frost adhered on the radiating fins 52 is
melted in a defrosting procedure. Referring to Fig. 6, the
length L9 of the heater cover 54 in a width direction is
substantially the same as the width L8 of the cooler 33.
[0040] The cooler 33, the defrosting heater 51 and the
heater cover 54 are mounted on the inner box 2b by a
mounting tool 64 composed of a resin plate. Referring to
Fig. 6, the mounting tool 64 has ribbed plates (not shown)
for fixing the refrigerant pipes 53 and ribbed plates 64A
for fixing bent forming portions of the refrigerant pipes
53, and the mounting is achieved by supporting the re-
frigerant pipes 53.

[0041] The cooler 33 and the like with the above struc-
ture are accommodated in the cooling chamber 13
formed between the partition 25 and the inner box 2b.
[0042] The action of the cooler 33 with the above struc-
ture is as described below.

[0043] When the cooler 33 performs cooling, a cryo-
genic refrigerant passes through the inside of the refrig-
erant pipes 53 so that each radiating fin 52 contacting
the refrigerant pipes 53 is also cooled. In this state, an
upward air stream is produced in Fig. 5(A) when the air
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blower 32 shown in Fig. 2 is working. Subsequently, as-
cending air is cooled by contacting the refrigerant pipes
53 and the radiating fins 52, and the cooled air is supplied
to each storage chamber. When the cooler 33 continues
to perform air cooling, moisture contained in air is ad-
hered on the refrigerant pipes 53 and the radiating fins
52 to cause frosting. The frosting occurs around the re-
frigerant pipes 53. When a large amount of frost is ad-
hered on the radiating fins 52, the gap among the radi-
ating fins 52is blocked by the frostand air cannot circulate
upwards, thereby reducing the cooling efficiency of the
cooler 33.

[0044] Accordingly, a defrosting procedure is regularly
performed in the cooler 33. In particular, first of all, the
action of the compressor 31 and the air blower 32 is
stopped, and the cooler 33 stops cooling. Frosting is
stopped thereby. Next, the defrosting heater 51 is pow-
ered for heating so that air heated to high temperature
rises and passes between the refrigerant pipes 53 and
the radiating fins 52 to melt frost.

[0045] Hence, frost contacting the high temperature air
is meltinto water and drips downwards. The water drops
are blocked by the heater cover 54, and therefore fail to
contactthe defrosting heater 51, drip into adew collecting
tray 66 located below the cooler 33 and are discharged
outside the electric refrigerator from a drainage hole (not
shown).

[0046] When a temperature sensor (not shown)
mounted at an upper part of the cooler 33 exceeds a set
temperature, the defrosting heater 51 stops being pow-
ered to terminate the defrosting procedure. Subsequent-
ly, the compressor and the air blower sequentially go into
operation after a certain period of time to begin cooling
each storage chamber.

[0047] Referring to Fig. 5(B), in the embodiment, ends
of the heater cover 54 are arranged below the position
where the refrigerant pipes 53 penetrate through the ra-
diating fins 52, thereby optimizing the flow of air (hot air)
heated by the defrosting heater 51 and realizing effective
defrosting.

[0048] In particular, when the cooler 33 performs cool-
ing, frosting occurs from the refrigerant pipes 53 through
which a refrigerant passes, and frost is slowly adhered
around the refrigerant pipes 53. Accordingly, parts pro-
vided with the refrigerant pipes 53 need to be effectively
supplied with hot air so as to effectively perform defrost-
ing.

[0049] On the other hand, the heater cover 54 is ar-
ranged above the defrosting heater 51 to prevent water
from dripping onto the defrosting heater 51. Accordingly,
hot air obtained by heating via the defrosting heater 51
rises by passing upwards from the ends of the heater
cover 54. The position of the ends of the heater cover 54
therefore has a greater influence on the path of hot air.
However, in general, the defrosting efficiency is not nec-
essarily good due to no consideration taken of the relative
positional relationship between the refrigerant pipes 53
and the heater cover 54.
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[0050] In the embodiment, the width L2 in a depth di-
rection of the electric refrigerator at which the refrigerant
pipes 53 penetrating through the radiating fins 52 are
separated from each other is expanded. In particular, the
width L2 is set to be more than 0.6 times the width L1 of
the radiating fins 52. Hence, even fif frosting continues
around the refrigerant pipes 53, the frost can be inhibited
from blocking the gap among the radiating fins 52. When
the L2 is shorter, a passage through which air rises is
blocked by frost concentrated around the refrigerant
pipes 53, thus the cooling efficiency of the cooler 33 is
prone to be lower than when the L2 is longer. Moreover,
in the embodiment, both ends of the heater cover 54 are
arranged below the refrigerant pipes 53 so as to improve
the defrosting efficiency of the defrosting heater 51. For
this reason, the width L4 of the heater cover 54 is set to
be substantially the same as the width L2 in the depth
direction of the electric refrigerator at which the refriger-
ant pipes 53 are separated. As a result, the width L4 of
the heater cover 54 is greater than the width L3 of the
defrosting heater 51 composed of a glass tube. For ex-
ample, L4 is set to be more than twice L3.

[0051] Hence, hot air obtained by heating via the de-
frosting heater 51 passes by the both ends of the heater
cover 54 and contacts the lowermost refrigerant pipes
53. Accordingly, the refrigerant is boiling and has thermal
movement inside the refrigerant pipes 53, the tempera-
ture of the upper refrigerant pipes 53 also rises and the
adhered frost is well melted. The travel of hot air is rep-
resented by bold arrows herein.

[0052] In addition, hot air contacting the lowermost re-
frigerant pipes 53 is branched leftwards and rightwards,
thereby contacting other refrigerant pipes 53 arranged
above while continuing to rise. Hence, hot air rises in the
vicinity of each refrigerant pipe 53 so that frost adhered
around the refrigerant pipes 53 can be effectively pref-
erentially melted.

[0053] Herein, the position of the both ends of the heat-
er cover 54 is preferably set just below the center of the
refrigerant pipes 53 arranged lowermost. In this way,
most of the air heated by the defrosting heater 51 con-
tacts the lowermostrefrigerant pipes 53 so that the above
effect can be significantly exerted.

[0054] Moreover, in the embodiment, a lower end of
the lowermost radiating fins 52 is separated from the
heater cover 54 at over a specified distance. Hence, air
returned from the refrigerating chamber to the cooling
chamber 13 can be introduced between the lower end of
the lowermost radiating fins 52 and the heater cover 54,
thus reducing the hindrance to an air passage of the air
returned from the refrigerating chamber, and preventing
the refrigerating chamber from being insufficiently
cooled.

[0055] In particular, referring to Figs. 5(A) and 5(B),
the both ends of the heater cover 54 are arranged below
the refrigerant pipes 53 separated as described above
so that the width L4 of the heater cover 54 is a greater
width, e.g. about 50 mm. As a result, the distance L5 of
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the gap between the partition 25 (a side wall of the cooling
chamber 13) and the end of the heater cover 54 becomes
narrow. Similarly, the distance L6 between the inner box
2b (a side wall of the cooling chamber) and the end of
the heater cover also becomes narrow. The specific
length of L5 and L6 is 14.5 mm, for example.

[0056] Accordingly, when air returned from the refrig-
erating chamber is introduced to the cooling chamber 13
below the heater cover 54, the rise of the air is hindered
by the heater cover 54 with a greater width to cause great-
er hindrance to an air passage, thus easily insufficiently
cooling the refrigerating chamber. Especially, the follow-
ing circumstance can be predicted: the circulating cold
air directed to the refrigerating chamber is insufficient
when frosting occurs in the cooler 33, thereby causing
higher temperature in the refrigerating chamber.

[0057] Accordingly, in the embodiment, the distance
L7 at which the lower end of the lowermost radiating fins
52 is separated from the heater cover 54 in a height di-
rection is set to be greater than the above L5 or L6 to
ensure a larger space therebetween. The distance L7 is
25.5 mm, for example. Hence, air returned from the re-
frigerating chamber can be well introduced to a space
between the lowermost radiating fins 52 and the heater
cover 54, thereby reducing loss in an air passage and
well cooling the refrigerating chamber.

[0058] Referringto Fig. 6, when the cooler 33 performs
cooling, air returned from the refrigerating chamber to
the cooling chamber 13 moves downwards through the
air return passage 21 and enters the cooling chamber 13
from a return port 50. Subsequently, the air passes into
aspace between the lower end of the lowermost radiating
fins 52 and the heater cover 54. Herein, the lower end of
the lowermost radiating fins 52 is more downward than
an upper end of the return port 50, which, however, as
described above, can ensure that the distance L7 be-
tween the lower end of the lowermost radiating fins 52
and the heater cover 54 is large enough. Accordingly, air
introduced to the cooling chamber 13 from the return port
50 is well introduced therebetween, then passes among
the radiating fins 52 to be cooled, and then passes to the
space above the cooler 33 to be supplied to each storage
chamber.

[0059] ReferringtoFig. 7, a cooler 33 of a comparative
example is illustrated.

[0060] In a cooler 33 shown in Fig. 7(A), as described
above, the separation distance L2 between the refriger-
ant pipes 53 is also ensured to be wider, i.e. more than
0.6 times the width L1 of the radiating fins 52. Hence,
since the refrigerant pipes 53 are fully separated from
each other, frost adhered around the refrigerant pipes 53
can be inhibited from blocking an air passage. However,
the width L4 of the heater cover 54 herein is narrower
than in the above embodiment. Accordingly, the both
ends of the heater cover 54 are not located below the
refrigerant pipes 53, but inside the refrigerant pipes 53.
Accordingly, even if airis heated by the defrosting heater
51 in a defrosting procedure, the heated air will rise
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through the inside of the refrigerant pipes 53 and fails to
largely contact the refrigerant pipes 53. Accordingly, the
effect of the above embodiment may not be exerted and
the efficiency of the defrosting procedure is reduced.
[0061] In a cooler 33 shown in Fig. 7(B), the width L2
between the refrigerant pipes 53 becomes narrow, i.e.
0.5 times the width L1 of the radiating fins 52. On the
other hand, the both ends of the heater cover 54 are
arranged below the refrigerant pipes 53. Accordingly,
when a defrosting procedure is performed by the cooler
33, air heated by the defrosting heater 51 passes by the
both ends of the heater cover 54 and contacts the low-
ermost refrigerant pipes 53. Frost adhered around the
refrigerant pipes 53 is therefore effectively melted. How-
ever, in the cooler 33 shown in the Figure, as described
above, the distance between the refrigerant pipes 53 is
shorter so that frosting begins from the refrigerant pipes
53, thus the gap among the refrigerant pipes 53 is blocked
by frost and the cooling efficiency is reduced.

[0062] When compared with the above two compara-
tive examples, the cooler 33 of the embodiment inhibits
reduced cooling efficiency resulting from frosting by ex-
panding the separation distance L2 between the refrig-
erant pipes 53. Moreover, the both ends of the heater
cover 54 are arranged below the refrigerant pipes 53 so
that air heated by the defrosting heater 51 contacts the
refrigerant pipes 53, thereby improving the efficiency of
the defrosting procedure.

[0063] Referring to Fig. 8, the effect of the above em-
bodiment is illustrated. In Fig. 8, the transverse axis rep-
resents time and the longitudinal axis represents sensor
temperature. In addition, the results obtained using the
cooler 33 of the embodiment shown in Fig. 5 are repre-
sented by a solid line and the results obtained using the
comparative embodiment shown in Fig. 7(A) are repre-
sented by a dotted line.

[0064] The graph also shows that the sensor temper-
ature rises in advance and the defrosting procedure is
completed in advance in the cooler 33 of the embodiment
shown in the solid line when compared with those in the
comparative embodiment shown in the dotted line. In par-
ticular, the time for powering the defrosting heater is 31
min in the embodiment as compared with 35 min required
for powering the defrosting heater in the comparative em-
bodiment. Accordingly, the embodiment has the advan-
tages of less time and power required for defrosting than
the comparative embodiment.

Claims
1. An electric refrigerator, characterized by having:

a refrigeration cycle connected with a compres-
sor for compressing a refrigerant, a condenser
for condensing the refrigerant, an expansion de-
vice for expanding the condensed refrigerant
and a cooler for evaporating the expanded re-
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frigerant via a piping;

a defrosting heater arranged below the cooler;
and

a heater cover arranged between the heater and
the cooler,

the cooler having radiating fins arranged in par-
allel and refrigerant pipes penetrating through
the radiating fins and circulating the refrigerant,
both ends of the heater cover being arranged
below the refrigerant pipes, and

the distance at which a lower end of the lower-
most radiating fins is separated from the heater
cover in a height direction being longer than the
distance at which a side wall of a cooling cham-
ber equipped with the cooler is separated from
the ends of the heater cover in a depth direction.

The electric refrigerator according to claim 1, char-
acterized in that: air returned from a refrigerating
chamber to the cooling chamber is introduced be-
tween the lower end of the lowermost radiating fins
and the heater cover.

The electric refrigerator according to claim 1 or 2,
characterized in that: the separation width between
the refrigerant pipes in a depth direction of the elec-
tric refrigerator is more than 0.6 times the width of
the radiating fins in the depth direction of the electric
refrigerator.
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