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(54) Refrigerator

(67)  The present invention relates to a refrigerator.
The refrigerator includes a compressor unit for com-
pressing refrigerant, a condensing unit for passing the
refrigerant compressed thus, and a first heat exchanger
unit and a second heat exchanger unit each for making
heat exchange as the refrigerant passes therethrough,
wherein, if a defrosting mode is performed for one of the
first heat exchanger unit and a second heat exchanger

unit, the refrigerant compressed at the compressor unit
is supplied to one of the first heat exchanger unit and the
second heat exchanger unit, and then the refrigerant is
supplied to the other one of the first heat exchanger unit
and the second heat exchanger unit after the refrigerant
is passed through an expansion valve, thereby permitting
to reduce power consumption of the refrigerator while
defrosting the evaporator.
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Description

[0001] The present invention relates to refrigerators,
and more particularly, to a refrigerator which can reduce
power consumption of the refrigerator at the time of de-
frosting an evaporator.

[0002] In general, the refrigerator, used for frozen or
refrigerated storage of food, is provided with a case which
forms partitioned spaces of a freezing chamber and a
refrigerating chamber, and parts, such as a compressor,
a condenser, an evaporator, a capillary tube, and so on
for forming a refrigerating cycle to lower temperatures of
the freezing chamber and the refrigerating chamber.
[0003] The case has adoor mounted to one side there-
of for opening/closing the freezing chamber and the re-
frigerating chamber.

[0004] The refrigerator performs refrigerating opera-
tion with a refrigerating cycle in which low temperature
and low pressure gaseous refrigerant is compressed to
high temperature and high pressure gaseous refrigerant
by the compressor, the high temperature and high pres-
sure gaseous refrigerant compressed thus is turned to
high pressure liquidus refrigerantas the high temperature
and high pressure gaseous refrigerant passes through
the condenser, the high pressure liquidus refrigerant is
involved in temperature and pressure drop as the high
pressure liquidus refrigerant passes through the capillary
tube, and the refrigerant having the temperature and
pressure dropped thus cools down air around the evap-
orator as the refrigerant is turned to low temperature and
low pressure gaseous refrigerant while absorbing heat
from the air around the evaporator.

[0005] If a related art refrigerator forms frost at the
evaporator, a heater adjacent to the evaporator is put
into operation for defrosting the evaporator.

[0006] However, the defrosting with the heater causes
a problem in that power consumption of the heater in-
creases refrigerator power consumption. And, if the heat-
er is operated excessively to introduce the heat from the
heater to the refrigerating chamber or the freezing cham-
ber, it is required to drive the compressor again for run-
ning the refrigerating cycle, which requires consumption
of additional energy.

[0007] To solve the problems, an object of the present
invention is to provide a refrigerator which has no heater
for defrosting the evaporator.

[0008] Another object of the present invention is, to
provide a refrigerator which can reduce power consump-
tion of the refrigerator in defrosting, more particularly, to
provide a refrigerator which enables to run a refrigerating
cycle by using energy consumed for defrosting.

[0009] Additional advantages, objects, and features of
the disclosure will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention.
The objectives and other advantages of the invention
may be realized and attained by the structure particularly
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pointed out in the written description and claims hereof
as well as the appended drawings.

[0010] To achieve these objects and other advantages
and in accordance with the purpose of the invention, as
embodied and broadly described herein, a refrigerator
includes a compressor unit for compressing refrigerant,
acondensing unit for passing the refrigerant compressed
thus, and a first heat exchanger unit and a second heat
exchanger unit each for making heat exchange as the
refrigerant passes therethrough, wherein, if a defrosting
mode is performed for one of the first heat exchanger
unit and a second heat exchanger unit, the refrigerant
compressed at the compressor unit is supplied to one of
the first heat exchanger unit and the second heat ex-
changer unit, and then the refrigerant is supplied to the
other one of the first heat exchanger unit and the second
heat exchanger unit after the refrigerant is passed
through an expansion valve.

[0011] Inthis case, if the defrosting mode is performed
for the first heat exchanger unit, heat can be supplied to
the first heat exchanger unit by the refrigerant, and cold
can be supplied to the second heat exchanger.

[0012] Inthis case, if the defrosting mode is performed
for the second heat exchanger unit, heat can be supplied
to the second heat exchanger unit by the refrigerant, and
the cold can be supplied to the first heat exchanger.
[0013] In the meantime, if the defrosting mode is per-
formed, the refrigerant can pass through an expansion
valve between the first heat exchanger unit and the sec-
ond heat exchanger unit.

[0014] Especially, if the defrosting mode is performed,
one of the first heat exchanger unit and the second heat
exchanger unit can become a high temperature part hav-
ing a relatively high temperature, and the other one of
the first heat exchanger unit and the second heat ex-
changer unit can become a low temperature part having
a relatively low temperature.

[0015] And, if the defrosting mode is performed, the
refrigerant which does not pass through the condensing
unit can pass through one of the first heat exchanger unit
and the second heat exchanger unit.

[0016] Inacold supply mode on the first heat exchang-
er unit, the refrigerant passed through the condensing
unit can be introduced to the first heat exchanger unit
after passing through the expansion valve.

[0017] In the cold supply mode on the second heat
exchanger unit, the refrigerant passed through the con-
densing unit can be introduced to the second heat ex-
changer unit after passing through the expansion valve.
[0018] Especially, in the cold supply mode, the refrig-
erant can be introduced to one of the first heat exchanger
unit and the second heat exchanger unit selectively after
the refrigerant passes through the condensing unit.
[0019] In the meantime, the first heat exchanger unit
can be provided for supplying the cold to a refrigerating
chamber, and the second heat exchanger unit can be
provided for supplying the cold to a freezing chamber.
[0020] The compressor unit can include a first com-
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pressor unit for supplying the refrigerant to the first heat
exchanger unit in the cold supply mode, and a second
compressor unit for supplying the refrigerant to the sec-
ond heat exchanger unit.

[0021] Inthedefrosting mode onthe firstheatexchang-
er unit, the second compressor unit can supply the re-
frigerant in order of the first heat exchanger unit and the
second heat exchanger unit, and, in the defrosting mode
on the second heat exchanger unit, the first compressor
unit can supply the refrigerant in order of the second heat
exchanger unit and the first heat exchanger unit.

[0022] Opposite to this, the second heat exchanger
unit can be provided with a cold accumulation unit having
a phase change material placed therein, and the cold
accumulation unit can be provided to supplement the cold
to the freezing chamber or the refrigerating chamber.
[0023] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

[0024] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion.

FIG. 1 illustrates a diagram showing a state a cold
supply mode is performed in accordance with a pre-
ferred embodiment of the present invention.

FIG. 2 illustrates a diagram showing a state a de-
frosting mode on a second heat exchanger unit in
FIG. 1is performed.

FIG. 3 illustrates a diagram showing a state a de-
frosting mode on a first heat exchanger unit in FIG.
1 is performed.

FIG. 4 illustrates a diagram showing a state a cold
supply mode is performed in accordance with anoth-
er preferred embodiment of the present invention.
FIG. 5 illustrates a diagram showing a state a de-
frosting mode on a second heat exchanger unit in
FIG. 4 is performed.

FIG. 6 illustrates a diagram showing a state a de-
frosting mode on a first heat exchanger unit in FIG.
4 is performed.

FIG. 7 illustrates a diagram showing a state a cold
supply mode is performed in accordance with anoth-
er preferred embodiment of the present invention.

[0025] Reference willnow be made in detail to the spe-
cific embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0026] For convenience and clarity of description, a
size or a shape of an element shown in the drawing may
be exaggerated. Terms specially defined taking a con-
figuration and operation of the present invention into ac-
count may vary with intentions or usual practices of the
user and operator. It is required that definition on such
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terms is made with reference to entire description of the
present invention.

[0027] A word of "cold" used in this specification as a
noun has a meaning opposite to a word of "heat" used
as a noun which means warmth or hotness.

[0028] FIG. 1 illustrates a diagram showing a state a
cold supply mode is performed in accordance with a pre-
ferred embodiment of the present invention.

[0029] Referring to FIG. 1, the refrigerator includes a
compressor unit 10 for compressing the refrigerant, a
condensing unit 20 for passing the refrigerant com-
pressed thus, and a first heat exchanger unit 24 and a
second heat exchanger unit 28 for making heat exchange
as the refrigerant passes therethrough.

[0030] Inthe meantime, a plurality of pipelines connect
various valves, the condensing unit 20, the compressor
unit 10, the first heat exchanger unit 24, and the second
heat exchanger unit 28 for enabling to move the refrig-
erant.

[0031] Inthiscase,the compressorunit 10 mayinclude
a first compressor unit 12 for supplying the refrigerant to
the first heat exchanger unit 24 and a second compressor
unit 14 for supplying the refrigerant to the second heat
exchanger unit 28 in a cold supply mode.

[0032] The cold supply mode is a regular refrigerator
operation state in which the cold is supplied to an inside
of the refrigerator through the first heat exchanger unit
24 or the second heat exchanger unit 28. In the cold
supply mode of the first heat exchanger unit 24, the cold
is supplied to the inside of the refrigerator through the
first heat exchanger unit24, and, in the cold supply mode
on the second heatexchangerunit 28, the coldis supplied
to the inside of the refrigerator through the second heat
exchanger unit28.

[0033] The first heat exchanger unit 24 may be provid-
ed to supply the cold to the refrigerating chamber, and
the second heat exchanger unit 28 may be provided to
supply the cold to the freezing chamber. That is, the re-
frigerating chamber may be cooled by the cold supplied
from the first heat exchanger unit 24, and the freezing
chamber may be cooled by the cold supplied from the
second heat exchanger unit 28. It is viable that the first
heat exchanger unit 24 is an element matched to a re-
frigerating chamber evaporator, and the second heat ex-
changer unit 28 is an element matched to a freezing
chamber evaporator. In this case, the first compressor
unit 12 may be driven when the cold is supplied to the
refrigerating chamber evaporator which is the first heat
exchanger unit 24, and the second compressor unit 14
may be driven when the cold is supplied to the freezing
chamber evaporator which is the second heat exchanger
unit 28.

[0034] A system for embodying the cold supply mode
in which the cold is supplied to the refrigerating chamber
will be described. If the refrigerant is compressed by the
first compressor unit 12, the refrigerant is guided to the
condensing unit 20 by a first three-way valve 30. Heat
exchange of the refrigerant is made at the condensing
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unit 20. Then, the refrigerant may pass through an ex-
pansion valve 22 for the first heat exchanger unit by the
second three way valve 32, and guided to the first heat
exchanger unit 24. That is, since heat exchange is made
at the first heat exchanger unit 24, the cold can be sup-
plied to the refrigerating chamber through the first heat
exchanger unit 24. The refrigerant passed through the
first heat exchanger unit 24 may be guided to the first
compressor unit 12 to embody the refrigerating cycle.
[0035] It is viable that the cold supply mode in which
the cold is supplied to the refrigerating chamber has a
concept the same with the cold supply mode on the first
heat exchanger unit 24. In the cold supply mode on the
first heat exchanger unit 24, the refrigerant passed
through the condensing unit 20 is introduced to the first
heat exchanger unit 24 after the refrigerant passes
through the expansion valve 22 for the first heat exchang-
er unit.

[0036] Next, a system for embodying the cold supply
mode in which the cold is supplied to the freezing cham-
ber will be described. If the refrigerant is compressed by
the second compressor unit 14, the refrigerant com-
pressed thus can pass the first compressor unit 12 with-
out any change. Of course, the refrigerant compressed
at the second compressor unit 14 may be compressed
at the first compressor unit 12, further. In this case, since
the refrigerant is compressed at the second compressor
unit 14 and the first compressor unit 12 in succession, a
compression load on the second compressor unit 14 can
be reduced. Moreover, since the refrigerant is com-
pressed at the second compressor unit 14 and the first
compressor unit 12, a compression performance can be
improved.

[0037] The refrigerant passes through the condensing
unit 20 by the first three way valve 30. And, the refrigerant
may be guided to the expansion valve 26 for the second
heat exchanger unit and forwarded to the second heat
exchanger unit 28 by the second three way valve 32.
Since heat exchange is made at the second heat ex-
changer unit 28, the cold can be supplied to the freezing
chamber, finally. The refrigerant passed through the sec-
ond heat exchanger unit 28 may be guided to the second
compressor unit 14 again to embody the refrigerating cy-
cle.

[0038] It is viable that the cold supply mode in which
the cold is supplied to the freezing chamberhas a concept
the same with the cold supply mode on the second heat
exchanger unit 28. Inthe cold supply mode on the second
heat exchanger unit 28, the refrigerant passed through
the condensing unit 20 is introduced to the second heat
exchanger unit 28 after the refrigerant passes through
an expansion valve 26 for the second heat exchanger
unit.

[0039] That s, in the embodiment described with ref-
erence to FIG. 1, since a flow path of the refrigerant can
be guided by the second three way valve 32, the cold
can be supplied to the freezing chamber or the refriger-
ating chamber by the second three way valve 32. In the
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cold supplied mode, the refrigerant passed through the
compressor unit 10 may be introduced to any one of the
first heat exchanger unit 24 or the second heat exchanger
unit 28 after the refrigerant passes through the condens-
ing unit 20, selectively.

[0040] FIG. 2 illustrates a diagram showing a state a
defrosting mode on a second heat exchanger unitin FIG.
1 is performed.

[0041] ReferringtoFIG. 2, if the second heat exchang-
er unit 28 is frosted, defrosting of the second heat ex-
changer unit 28 is required.

[0042] Therefore, the first compressor unit 12 is put
into operation to compress the refrigerant. The refrigerant
compressed thus is guided to the second heat exchanger
unit 28 through the first three way valve 30. In this case,
in order to make the refrigerant to move from the first
three way valve 30 to the second heat exchanger unit
28, a pipeline is connected between the first three way
valve 30 and the second heat exchanger unit 28.
[0043] The refrigerant guided to the second compres-
sor unit 28 after passing through the first three way valve
is at arelatively high temperature because the refrigerant
does not pass through the expansion valve before the
refrigerant passes through the second heat exchanger
unit 28. Since the refrigerant compressed at the first com-
pressor unit 12 has a reduced volume, the refrigerant
has an increased temperature. Therefore, as heatis sup-
plied to the second heat exchanger unit 28, the second
heat exchanger unit 28 can be heated to a relatively high
temperature. That is, ice stuck to the second heat ex-
changer unit 28 can be melted to defrost the second heat
exchanger unit 28.

[0044] Inthe meantime, therefrigerant passed through
the second heat exchanger unit 28 is guided to the first
heat exchanger unit 24, passing through a check valve
36. The refrigerant passes the expansion valve 22 for
the first heat exchanger unit before the refrigerant passes
through the first heat exchanger unit 24. Therefore, the
refrigerant is changed at the expansion valve 22 for the
first heat exchanger unit to enable to supply the cold to
the first heat exchanger unit 24. The refrigerant can cool
the refrigerating chamber connected to the first heat ex-
changer unit 24 as the refrigerant passes through the
first heat exchanger unit 24.

[0045] Thatis, the refrigerator of the present invention
puts the first compressor unit 12 into operation to com-
press the refrigerant for defrosting the second heat ex-
changer unit 28. However, since the cold is supplied to
the first heat exchanger unit 24 by using the refrigerant
compressed thus, a space in communication with the first
heat exchanger unit 24 can be cooled. In other words,
since the refrigerator of the present invention utilizes en-
ergy for defrosting the second heat exchanger unit 28 for
embodying the refrigerating cycle on the first heat ex-
changer unit 24, energy efficiency can be improved.
[0046] The refrigerator ofthe presentinvention can use
the energy for defrosting, not only for defrosting, but also
for supplying the cold to other parts.
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[0047] And, while defrosting for the second heat ex-
changer unit 28 is performed, though the first heat ex-
changer unit 24 becomes a relatively low temperature
part, the second heat exchanger unit 28 becomes a rel-
atively high temperature part.

[0048] FIG. 3 illustrates a diagram showing a state a
defrosting mode on a first heat exchanger unit in FIG. 1
is performed.

[0049] Referring to FIG. 3, if the first heat exchanger
unit 24 is frosted, it is required to defrost the first heat
exchanger unit 24.

[0050] Therefore, the second compressor unit 14 is put
into operation to compress the refrigerant. The refrigerant
compressed thus is, not passed through the first com-
pressor unit 12, but guided to the first heat exchanger
unit 24. Since the first compressor unit 12 is not in oper-
ation, the refrigerantcompressed at the second compres-
sor unit 14 can not pass the first compressor unit 12, but
can move to the first heat exchanger unit 24.

[0051] Therefrigerant guided to the first heat exchang-
erunit24 is at arelatively high temperature state because
the refrigerantdoes not pass through the expansion valve
before the refrigerant passes through the first heat ex-
changer unit 24. Since the refrigerant compressed at the
first compressor unit 12 has a reduced volume, the re-
frigerant has an increased temperature. Therefore, as
heat is supplied to the first heat exchanger unit 24, the
first heat exchanger unit 24 can be heated to a relatively
high temperature. That is, ice stuck to the first heat ex-
changer unit 24 may be melted to defrost the first heat
exchanger unit 24.

[0052] Inthe meantime, the refrigerant passed through
the first heat exchanger unit 24 is guided to the second
heat exchanger unit 28. In this case, the refrigerant pass-
es through a first two-way valve 34 mounted to a pipeline
which is connected between the first heat exchanger unit
24 and the expansion valve 26 for the second heat ex-
changer unit. The first two-way valve 34 opens a flow
passage for the refrigerant to pass through. The refrig-
erant passes through the expansion valve 26 for the sec-
ond heat exchanger unit before the refrigerant passes
through the second heat exchanger unit 28. Therefore,
the refrigerant is changed at the expansion valve 26 for
the second heat exchanger unit for the refrigerant to sup-
ply the cold to the second heat exchanger unit 28. The
refrigerant can cool down the freezing chamber connect-
edtothe second heat exchanger unit 28 as the refrigerant
passes through the second heat exchanger unit 28.
[0053] Thatis, the refrigerator of the present invention
puts the second compressor unit 14 into operation to
compress the refrigerant for defrosting the first heat ex-
changer unit 24. However, since the cold is supplied to
the second heat exchanger unit 28 by using the refrig-
erant compressed thus, a space in communication with
the second heat exchanger unit 28 can be cooled. In
other words, since the refrigerator of the present inven-
tion utilizes energy for defrosting the first heat exchanger
unit 24 for embodying the refrigerating cycle on the sec-
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ond heat exchanger unit 28, energy efficiency can be
improved.

[0054] The refrigerator ofthe presentinvention can use
the energy for defrosting, not only for defrosting, but also
for supplying the cold to other parts.

[0055] And, while defrosting for the first heat exchang-
er 24 is performed, though the second heat exchanger
unit 28 becomes a relatively low temperature part, the
first heat exchanger unit 24 becomes a relatively high
temperature part.

[0056] If the defrosting mode is performed, since the
refrigerant passes through the expansion valve between
the first heat exchanger unit 24 and the second heat ex-
changer unit 28, the refrigerator of the present invention
can supply the cold from the first heat exchanger unit 24
or the second heat exchanger unit 28 to which the refrig-
erant is introduced after the refrigerant passes through
a relevant expansion valve.

[0057] Inthe meantime, if the defrosting is performed,
since the refrigerant which does not pass through the
condensing unit 20 passes through one of the first heat
exchanger unit 24 and the second heat exchanger unit
28, the refrigerator of the present invention can defrost
the first heat exchanger unit 24 or the second heat ex-
changer unit 28.

[0058] FIG. 4 illustrates a diagram showing a state a
cold supply mode is performed in accordance with an-
other preferred embodiment of the present invention.
[0059] Different from the refrigerator in accordance
with a preferred embodiment of the present invention
shown in FIG. 1, the refrigerator in accordance with an-
other preferred embodiment of the present invention
shown in FIG. 4 has a big difference in that the compres-
sor unitis one. Since the compressor unit is one, in order
to change over flow passages through which the refrig-
erantmoves, a plurality of valves are provided in a system
different from a system in the embodiment shown in FIG.
1. Alike the refrigerator in accordance with a preferred
embodiment of the present invention shown in FIG. 1,
the refrigerator in accordance with another preferred em-
bodiment of the present invention shown in FIG. 4 has
various valves and elements connected with pipelines
through which the refrigerant can move.

[0060] For convenience’s sake, description on an art
which can be embodied identical to the refrigerator in
accordance with a preferred embodiment of the present
invention described above will be omitted. Accordingly,
the description made in the refrigerator in accordance
with a preferred embodiment of the present invention
may also be applied to the refrigerator in accordance
with another preferred embodiment of the present inven-
tion in the same fashion.

[0061] A cold supply mode will be described, in which
the cold is supplied to the first heat exchanger unit 24.
The refrigerant compressed by the compressor unit 10
is guided to the condensing unit 20 through a four way
change over valve 40. Then, the refrigerant is guided to
the first heat exchanger unit 24 through a third three way
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valve 42. The refrigerant passes through the expansion
valve 22 for the first heat exchanger unit before the re-
frigerant moves to the first heat exchanger unit 24, Ac-
cording to this, the cold can be supplied to an inside of
the refrigerator through the first heat exchanger unit 24.
[0062] The refrigerant passed through the firstheatex-
changer unit 24 is guided to the compressor unit 10
through a second two way valve 44. In this case, the
second two way valve 44 opens a flow passage of a pipe-
line connected between the first heat exchanger unit 24
and the compressor unit 10. Opposite to this, a third two
way valve 48 connected between the compressor unit
10 and the second heat exchanger unit 28 closes a pas-
sage of a pipeline. According to this, the refrigerant is not
guided to the pipeline having the third two way valve 48
mounted thereto, but guided to the compressor unit 10
to embody a refrigerating cycle, finally.

[0063] In the meantime, a cold supply mode will be
described, in which the cold is supplied to the second
heat exchanger unit 28. The refrigerant compressed by
the compressor unit 10 is guided to the condensing unit
20 through the four way change over valve 40. Then, the
refrigerant is guided to the second heat exchanger unit
28 through the third three way valve 42. The refrigerant
passes through the expansion valve 26 for the second
heat exchanger unit before the refrigerant moves to the
second heat exchanger unit 28. According to this, the
cold can be supplied to an inside of the refrigerator
through the second heat exchanger unit 28.

[0064] Therefrigerantpassed throughthe second heat
exchanger unit 28 thus is guided to the compressor unit
10 through the third two way valve 48, In this case, the
third two way valve 48 opens aflow passage of a pipeline
connected between the second heat exchanger unit 28
and the compressor unit 10. Opposite to this, the second
two way valve 44 connected between the compressor
unit 10 and the first heat exchanger unit 24 closes a pas-
sage of a pipeline. According to this, the refrigerant is not
guided to the pipeline having the second two way valve
44 mounted thereto, but guided to the compressor unit
10 to embody a refrigerating cycle, finally.

[0065] Inthe meantime, in a cold supply mode for sup-
plying the cold to the first heat exchanger unit 24 or the
second heat exchanger unit 28, itis provided that a fourth
two way valve 46 mounted to a pipeline connected be-
tween the first heat exchanger unit 24 and the expansion
valve 26 for the second heat exchanger unit closes a flow
passage of the pipeline.

[0066] FIG. 5 illustrates a diagram showing a state a
defrosting mode on a second heat exchanger unitin FIG.
4 is performed.

[0067] Referringto FIG. 5, the refrigerant compressed
at the compressor unit 10 is guided to the second heat
exchanger unit 28 after passing through the four way
change over valve 40. In this case, the refrigerant does
not pass through the expansion valve 26 for the second
heat exchanger unit and the condensing unit 20 before
the refrigerant is guided to the second heat exchanger
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unit 28. Since the refrigerant compressed at the com-
pressor unit 10 moves, the second heat exchanger unit
28, having heat transferred thereto, can be heated to a
high temperature, relatively.

[0068] The refrigerant is guided to a pipeline having a
check valve 49 mounted thereto. In this case, since the
third two way valve 48 mounted to the pipeline connected
between the second heat exchanger unit 28 and the com-
pressor unit 10 closes the flow passage, the refrigerant
is not guided to the pipeline having the third two way
valve 48 mounted thereto.

[0069] After passing through the check valve 49, the
refrigerant is guided to the first heat exchanger unit 24
through the expansion valve 22 for the first heat exchang-
er. In this case, since the refrigerant emits the cold, the
first heat exchanger unit 24 can supply the cold. Since
the second two way valve 44 opens a flow passage, the
refrigerant is guided to the compressor unit 10 after pass-
ing through the second two way valve 44. Opposite to
this, since the third two way valve 48 is handled to close
the flow passage, the refrigerant is not guided to the third
two way valve 48, but is lead to the compressor unit 10.
Alikely, the fourth two way valve 46 mounted to a pipeline
connected between the first heat exchanger unit 24 and
the expansion valve 26 for the second heat exchanger
unit closes the flow passage for preventing the refrigerant
from flowing to the pipeline.

[0070] In the defrosting mode on the second heat ex-
changer unit too, while the second heat exchanger unit
28 falls under the high temperature part since the second
heat exchanger unit 28 has a relatively high temperature,
the first heat exchanger unit 24 falls under the low tem-
perature part since the first heat exchanger unit 24 has
arelatively low temperature. Therefore, ice and the like
stuck to the second heat exchanger unit 28 can be re-
moved.

[0071] In order to defrost the second heat exchanger
unit 28, the compressor unit 10 is put into operation, and,
the cold can be supplied to the first heat exchanger unit
24 by using the refrigerant compressed by the compres-
sor unit 10. According to this, energy efficiency can be
improved.

[0072] FIG. 6 illustrates a diagram showing a state a
defrosting mode on a first heat exchanger unit in FIG. 4
is performed.

[0073] Referring to FIG. 6, the refrigerant compressed
by the compressor unit 10 is guided to the first heat ex-
changer unit 24 by the four way change over valve 40.
The refrigerant does not pass through the condensing
unit 20 or the expansion valve 22 for the first heat ex-
changer unit before the refrigerant is guided to the first
heat exchanger unit 24.

[0074] The second two way valve 44 mounted to the
pipeline connected between the first heat exchanger unit
24 and the compressor unit 10 closes the flow passage.
Opposite to this, the fourth two way valve 46 mounted to
the pipeline connected between the first heat exchanger
unit 24 and the expansion valve 26 for the second heat
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exchanger unit opens the flow passage. According to
this, the refrigerant is guided, not to pass through the
second two way valve 44, but to pass the fourth two way
valve 46.

[0075] After passing through the expansion valve 26
forthe second heatexchanger unit, the refrigerant is guid-
ed to the second heat exchanger unit 28. In the mean-
time, the third two way valve 48 connected between the
compressor unit 10 and the second heat exchanger unit
28 opens the third two way valve 48. The refrigerant
passed through the second heat exchanger unit 28 is
guided to the compressor unit 10 through the pipeline
having the third two way valve 48 mounted thereto.
[0076] Inthedefrosting mode onthe firstheatexchang-
er unit too, while the first heat exchanger unit 24 falls
under the high temperature part since the first heat ex-
changer unit 24 has a relatively high temperature, the
second heat exchanger unit 28 falls under the low tem-
perature part since the second heat exchanger unit 28
has a relatively low temperature. Therefore, ice and the
like stuck to the first heat exchanger unit 24 can be re-
moved.

[0077] In order to defrost the first heat exchanger unit
24, the compressor unit 10 is put into operation, and, the
cold can be supplied to the second heat exchanger unit
28 by using the refrigerant compressed by the compres-
sor unit 10. According to this, energy efficiency can be
improved.

[0078] FIG. 7 illustrates a diagram showing a state a
cold supply mode is performed in accordance with an-
other preferred embodiment of the present invention.
[0079] Different from the refrigerator in accordance
with a preferred embodiment of the present invention in
FIG. 1, the refrigerator in accordance with another pre-
ferred embodiment of the present invention in FIG. 7 in-
cludes a cold accumulation unit 60 in the second heat
exchanger unit 28. In this case, to make cold accumula-
tion, the cold accumulation unit 60 may have a PCM
(Phase Change Material) placed therein.

[0080] The PCM has a phase changing from liquid to
gas, from solid to gas, or from gas to solid at a certain
temperature. Even though a material shows no temper-
ature change at a melting point or a boiling point, since
the material absorbs or discharges much energy for
changing the state of the material, the PCM can be used
for storage of energy within a particular temperature
range,

[0081] At first, a cold supply mode for supplying the
cold to the first heat exchanger unit 24 will be described.
The compressor unit 10 is put into operation to compress
the refrigerant, and the refrigerant compressed thus is
guided to the condensing unit 20 through a fourth three
way valve 50. Then, after passing through the expansion
valve 22 for the first heat exchanger unit, the refrigerant
is guided to the first heat exchanger unit 24 to supply the
cold thereto. Then, the refrigerant is guided to the com-
pressor unit 10 through a fifth three way valve 52 to em-
body the refrigerating cycle.
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[0082] Next, a cold supply mode for supplying the cold
to the second heat exchanger unit 28 will be described.
The compressor unit 10 is put into operation to compress
the refrigerant, and the refrigerant compressed thus is
guided to the condensing unit 20 through the fourth three
way valve 50. Then, the refrigerant is guided to the first
heat exchanger unit 24 after passing through the expan-
sion valve 22 for the first heat exchanger unit to supply
the cold thereto. Then, after passing through the fifth
three way valve 52, the refrigerant is guided to the ex-
pansion valve 26 for the second heat exchanger unit.
After passing through the expansion valve 26 for the sec-
ond heat exchanger unit, the refrigerant moves to the
second heat exchanger unit 28. Therefore, the refrigerant
supplies the cold to the second heat exchanger unit 28,
too.

[0083] In this case, since the second heat exchanger
unit 28 is in contact with the cold accumulation unit 60,
the cold can be accumulated at the cold accumulation
unit 60.

[0084] Inthe meantime, the cold accumulation unit 60
may be provided to the freezing chamber or the refriger-
ating chamber.

[0085] For an example, if the cold accumulation unit
60 is provided to the refrigerating chamber, the second
heat exchanger unit 28 may be mounted to the refriger-
ating chamber, to supply the cold to the refrigerating
chamber. In this case, different from the second heat
exchanger unit 28, the first hat exchanger unit 24 may
be mounted to the freezing chamber for supplying the
cold to the freezing chamber. Since the cold accumula-
tion unit 60 is mounted to the refrigerating chamber, if
the refrigerating cycle is not in operation by the compres-
sor unit 10, the cold accumulated at the cold accumula-
tion unit 60 may be supplied to the refrigerating chamber.
[0086] Opposite to this, the cold accumulation unit 60
may be provided to the freezing chamber. In this case,
itis possible that the second heat exchanger unit 28 sup-
plies the cold to the cold accumulation unit 60 for storage
of the cold therein. Of course, it is also possible to cool
down the freezing chamber with the cold supplied from
the second heat exchanger unit 28. In this case, the first
heat exchanger unit 24 may be mounted, to the refriger-
ating chamber for supplying the cold to the refrigerating
chamber, or to the freezing chamber for supplying the
cold to the freezing chamber.

[0087] Since the cold accumulation unit 60 is mounted
to the freezing chamber, if the refrigerating cycle is not
in operation by the compressor unit 10, the cold accu-
mulated at the cold accumulation unit 60 may be supplied
to the freezing chamber.

[0088] A defrosting mode on the first heat exchanger
unit24 in accordance with another preferred embodiment
of the present invention will be described.

[0089] The refrigerant compressed by the compressor
unit 10 is guided to the first heat exchanger unit 24
through the fourth three way valve 50. In this case, the
refrigerant guided to the first heat exchanger unit 24 does
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not pass through the condensing unit 20 and the expan-
sion valve 22 for the first heat exchanger unit. According
to this, the first heat exchanger unit 24 may form the high
temperature part which has arelatively high temperature.
[0090] Since the first heat exchanger unit 24 is heated
to the relatively high temperature, the ice stuck thereto
can be melted to remove the ice therefrom. According to
this, the defrosting on the first heat exchanger unit 24
can be achieved.

[0091] Therefrigerant passed through the firstheatex-
changer unit 24 is guided to the expansion valve 26 for
the second heat exchanger unit through the fifth three
way valve 52. Then, the refrigerant may be guided to the
second heat exchanger unit 28 to supply the cold to the
second heat exchanger unit 28. In this case, since the
refrigerant supplies the cold to the second heat exchang-
er unit 28, the second heat exchanger unit 28 can form
the low temperature part which has a relatively low tem-
perature.

[0092] As has been described, the refrigerator of the
present invention can reduce power consumed during
defrosting of the evaporator.

[0093] Moreover, the refrigerator of the present inven-
tion can improve energy efficiency of the refrigerator be-
cause a refrigerating cycle can be embodied by utilizing
energy consumed for performing the defrosting.

[0094] Moreover, the refrigerator of the present inven-
tion permits to supply the cold to one of the refrigerating
chamber and the freezing chamber while defrosting the
other one of the refrigerating chamber and the freezing
chamber.

Claims
1. A refrigerator comprising:

a compressor unit (10) for compressing refrig-
erant;

acondensing unit (20) for passing the refrigerant
compressed thus; and

a first heat exchanger unit (24) and a second
heat exchanger unit (28) each for making heat
exchange as the refrigerant passes there-
through,

wherein, if a defrosting mode is performed for
one of the first heat exchanger unit (24) and a
second heat exchanger unit (28), the refrigerator
is configured to supply refrigerant compressed
at the compressor unit (10) to one of the first
heat exchanger unit (24) and the second heat
exchanger unit (28), and to then supply the re-
frigerant to the other one of the first heat ex-
changer unit (24) and the second heat exchang-
er unit (28) after the refrigerant is passed
through a first or second expansion valve (22,
26), respectively.
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2,

The refrigerator as claimed in claim 1, wherein, if the
defrosting mode is performed for the first heat ex-
changer unit (24), heat is supplied to the first heat
exchanger unit (24) by the refrigerant, and cold is
supplied to the second heat exchanger unit (28).

The refrigerator as claimed in claim 1 or 2, wherein,
if the defrosting mode is performed for the second
heat exchanger unit (28), heat is supplied to the sec-
ond heat exchanger unit (28) by the refrigerant, and
the cold is supplied to the first heat exchanger unit
(24).

The refrigerator as claimed in any one of claims 1 to
3, wherein, if the defrosting mode is performed, the
refrigerator is configured to pass refrigerant through
the second expansion valve (26) between the first
heat exchanger unit (24) and the second heat ex-
changer unit (28).

The refrigerator as claimed in any one of claims 1 to
4, wherein, if the defrosting mode is performed, one
of the first heat exchanger unit (24) and the second
heat exchanger unit (28) becomes a high tempera-
ture part having a relatively high temperature, and
the other one of the first heat exchanger unit (24)
and the second heat exchanger unit (28) becomes
a low temperature part having a relatively low tem-
perature.

The refrigerator as claimed in any one of claims 1 to
5, wherein, if the defrosting mode is performed, the
refrigerant which does not pass through the con-
densing unit (20) passes through one of the first heat
exchanger unit (24) and the second heat exchanger
unit (28).

The refrigerator as claimed in any one of claims 1 to
6, wherein, in a cold supply mode on the first heat
exchanger unit (24), the refrigerator is configured to
introduce the refrigerant passed through the con-
densing unit (20) to the first heat exchanger unit (24)
after passing through the first expansion valve (22).

The refrigerator as claimed in any one of claims 1 to
7, wherein, in the cold supply mode on the second
heat exchanger unit (28), the refrigerator is config-
ured to introduce the refrigerant passed through the
condensing unit (20) to the second heat exchanger
unit (28) after passing through the second expansion
valve (26).

The refrigerator as claimed in any one of claims 1 to
8, wherein, in the cold supply mode, the refrigerator
is configured to introduce the refrigerant to one of
the first heat exchanger unit (24) and the second
heat exchanger unit (28) selectively after the refrig-
erant passes through the condensing unit (20).
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The refrigerator as claimed in any one of claims 1 to
9, wherein the first heat exchanger unit (24) is pro-
vided for supplying the cold to a refrigerating cham-
ber, and the second heat exchanger unit (28) is pro-
vided for supplying the cold to a freezing chamber.

The refrigerator as claimed in any one of claims 1 to
10, wherein the compressor unit (10) includes;

a first compressor unit (12) for supplying the refrig-
erant to the first heat exchanger unit (24) in the cold
supply mode, and

a second compressor unit (14) for supplying the re-
frigerant to the second heat exchanger unit (28).

The refrigerator as claimed in claim 11, wherein, in
the defrosting mode on the first heat exchanger unit
(24), the second compressor unit (14) supplies the
refrigerant in order of the first heat exchanger unit
(24) and the second heat exchanger unit (28).

The refrigerator as claimed in claim 11 or 12, where-
in, in the defrosting mode on the second heat ex-
changer unit (28), the first compressor unit (12) sup-
plies the refrigerant in order of the second heat ex-
changer unit (28) and the first heat exchanger unit
(24).

The refrigerator as claimed in any one of claims 1 to
13, wherein the second heat exchanger unit (28) is
provided with a cold accumulation unit (60) having
a phase change material placed therein.

The refrigerator as claimed in claim 14, wherein the
cold accumulation unit (60) is provided to supple-
ment the cold to the freezing chamber or the refrig-
erating chamber.
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