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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] This specification relates to a refrigerator and
a method for driving the same, and particularly, to a re-
frigerator having a refrigeration cycle with a plurality of
compressors and evaporators, and a method for driving
the same.

2. Background of the Invention

[0002] In general, a refrigerator is an apparatus for
keeping an inside of the refrigerator at low temperature
using a refrigeration cycle having a compressor, a con-
denser, an expansion apparatus and an evaporator. The
compressor of the refrigerator is lubricated using oil for
protection from a mechanical friction, and the oil within
the compressor is allowed to circulate a refrigeration cy-
cle forming a closed loop together with high temperature
and high pressure refrigerant gas discharged out of the
COMpressor.

[0003] If such oil is aggregated (accumulated) in the
condenser, the evaporator and pipes of the refrigeration
cycle, the performance of the refrigeration cycle may be
lowered. If the oil does not smoothly flow back into the
compressor, the lack of oil within the compressor may
be caused, resulting in a damage of the compressor.
[0004] The refrigeration cycle applied to the refrigera-
tor may be classified, according to the number of com-
pressors and evaporators, into an 1Eva-cycle having a
single compressor and a single evaporator, a parallel
2Eva cycle in which a plurality of evaporators are con-
nected in parallel to an inlet of a single compressor, a
1Comp 2Stage cycle in which a plurality of evaporators
are connected to a single 2-stage compressor, a serial
cycle having a plurality of evaporators connected to the
single compressor in series, a bypass serial cycle in
which a plurality of evaporators are selectively connected
to a single compressor in series.

SUMMARY OF THE INVENTION

[0005] In the refrigerator having the related art refrig-
eration cycle, when one evaporator is connected to one
compressor, a refrigerating chamber is overcooled and
thereby power consumption is increased. When a plural-
ity of evaporators are connected to one compressor in
parallel or in series, the refrigerating chamber and the
freezing chamber can be separately driven, which allows
power consumption to be lowered to some degree. How-
ever, the power consumption is still increased as com-
pared with required cooling capability and additionally
the compressor should be configured as a two-stage
COMpressor.

[0006] Therefore, an aspect of the detailed description
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is to provide a refrigerator capable of reducing power
consumption with simultaneously driving a freezing
chamber and a refrigerating chamber and being facilitat-
ed for fabrication.

[0007] To achieve these and other advantages and in
accordance with the purpose of this specification, as em-
bodied and broadly described herein, a refrigerator may
include a plurality of compressors sequentially connect-
ed to perform a multi-stage compression for a refrigerant,
a condenser connected to an outlet side of a secondary
compressor of the plurality of compressors, the second-
ary compressor located at a downstream based on the
flowing direction of the refrigerant, a first evaporator di-
verged from the condenser and connected to an inlet
side of a primary compressor of the plurality of compres-
sors, the primary compressor located at an upstream
based upon the flowing direction of the refrigerant, a sec-
ond evaporator diverged from the condenser together
with the first evaporator and connected between an outlet
side of the primary compressor and an inlet side of the
secondary compressor, a refrigerant switching valve in-
stalled such that an inlet side of the first evaporator and
an inlet side of the second evaporator are connected to
an outlet side of the condenser in parallel and configured
to control the flowing direction of the refrigerant toward
the first evaporator or the second evaporator, a refriger-
ant amount detecting unit configured to detect an amount
of refrigerant introduced into the first or second evapo-
rator, and a refrigerant amount adjusting unit configured
to adjust amounts of refrigerant flowing toward the first
and second evaporators, respectively, according to the
result detected by the refrigerant amount detecting unit.
[0008] In accordance with one exemplary embodi-
ment, a driving method for a secondary compressors se-
quentially connected to each other, determining whether
the flow secondary compressors sequentially connected
to each other, determining whether the flow of refrigerant
is biased by comparing the detected number of vibration
with a reference value set in a micom, and increasing a
cooling capability of a compressor, to which it is deter-
mined more refrigerant flows.

[0009] In accordance with another exemplary embod-
iment, a driving method for a refrigerator may include
detecting evaporation temperatures of first and second
evaporators connected to a condenser in parallel, deter-
mining whether or not a flow of refrigerant is biased by
comparing the detected evaporation temperatures with
a reference temperature, and adjusting an open value of
a refrigerant switching valve to reduce the amount of re-
frigerant introduced into an evaporator to which it is de-
termined more refrigerant flows.

[0010] In accordance with another exemplary embod-
iment, a driving method for a refrigerator may include
detecting an open time of a refrigerant switching valve
with respect to each of first and second evaporators, the
refrigerant switching valve installed to allow the first and
second evaporators to be connected to a condenser in
parallel, determining whether a flow of refrigerant is bi-
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ased by comparing the detected open time with a refer-
ence open time, and adjusting the open time of the re-
frigerant switching valve to reduce the amount of refrig-
erant introduced into an evaporator to which more refrig-
erant flows.

[0011] In accordance with another exemplary embod-
iment, a driving method for a refrigerator having a freez-
ing chamber refrigeration cycle comprising a plurality of
compressors sequentially connected to each other, and
a refrigerating chamber refrigeration cycle comprising a
compressor located at a downstream of the plurality of
compressors, the method may be configured such that
one of the number of vibration, evaporation temperatures
or a flow of refrigerant is measured with respect to the
freezing chamber refrigeration cycle and the refrigerating
chamber refrigeration cycle, to control the amount of re-
frigerant flowing between the freezing chamber refriger-
ation cycle and the refrigerating chamber refrigeration
cycle.

[0012] Further scope of applicability of the present ap-
plication will become more apparent from the detailed
description given hereinafter. However, it should be em-
bodiments of the invention, are given by way of illustration
only, since various changes embodiments of the inven-
tion, are given by way of illustration only, since various
changes and modifications within the spirit and scope of
the invention will become apparent to those skilled in the
art from the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate exemplary embodiments and together
with the description serve to explain the principles of the
invention.

[0014] In the drawings:

FIG. 1 is a perspective view schematically showing
a refrigerator in accordance with the present disclo-
sure;

FIG. 2 is a block diagram showing one exemplary
embodiment of a refrigeration cycle according to
FIG. 1;

FIGS. 3 and 4 are a block diagram and a flowchart
each showing a driving method for a refrigerator us-
ing a vibration sensor in the refrigerator of FIG. 1;
FIGS. 5 and 6 are a block diagram and a flowchart
each showing a driving method for a refrigerator us-
ing a temperature sensor in the refrigerator of FIG.
1; and

FIGS. 7 and 8 are a block diagram and a flowchart
each showing a driving method for a refrigerator us-
ing a timer in the refrigerator of FIG. 1.
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DETAILED DESCRIPTION OF THE INVENTION

[0015] Description will now be given in detail of a re-
frigerator according to the exemplary embodiments, with
reference to the accompanying drawings. For the sake
of brief description with reference to the drawings, the
same or equivalent components will be provided with the
same reference numbers, and description thereof will not
be repeated.

[0016] FIG. 1 is a perspective view schematically
showing a refrigerator in accordance with the present
disclosure, and FIG. 2 is a block diagram showing one
exemplary embodiment of a refrigeration cycle according
to FIG. 1.

[0017] As shown in FIGS. 1 and 2, a refrigerator may
include a refrigerator main body 1 having a freezing
chamber and a refrigerating chamber, and a freezing
chamber door 2 and a refrigerating chamber door 3 for
opening or closing the freezing chamber and the refrig-
erating chamber of the refrigerator main body 1, respec-
tively.

[0018] Alower side of the refrigerator main body 1 may
be shown having a machine chamber, in which a refrig-
eration cycle for generating cold air is disposed. The re-
frigeration cycle may be implemented in various config-
urations according to a type of refrigerator. The refriger-
ation cycle according to this exemplary embodiment may
include a plurality of compressors and a plurality of evap-
orators and be divided into a freezing chamber refriger-
ation cycle and a refrigerating chamber refrigeration cy-
cle. The freezing chamber refrigeration cycle may be a
closed loop cycle formed by connecting a primary com-
pressor 11, a secondary compressor 12, a condenser 13
and a first evaporator 14, while the refrigerating chamber
side refrigeration cycle may be a closed loop cycle formed
by connecting the secondary compressor 12, the con-
denser 13 and a second evaporator 15.

[0019] The plurality of compressors 11 and 12 and the
condenser 13 may be installed in the machine chamber.
The plurality of compressors 11 and 12 may be connect-
edtoeachotherinseries. Namely, an outlet of the primary
compressor 11 may be connected to an inlet of the sec-
ondary compressor 12 such that a refrigerant, which un-
derwent a primary (one-stage) compression in the pri-
mary compressor 11, then experiences a secondary
(two-stage) compression in the secondary compressor
12. An outlet of the secondary compressor 12 may be
connected to an inlet of the condenser 13. The primary
and secondary compressors 11 and 12 may be designed
to have the same capacity. For a typical refrigerator, a
refrigerating chamber driving mode is run more frequent-
ly, so it may also be possible that the secondary com-
pressor 12, operatively in association with the refrigerat-
ing chamber driving mode, is designed to have a capacity
twice larger than that of the primary compressor 11.
[0020] The plurality of evaporators 14 and 15 config-
uring a part of the refrigeration cycle may be connected
to each other in parallel by a first branch pipe L 1 and a
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second branch pipe L2 diverged near the outlet of the
condenser 13. A refrigerant switching valve 16 for control
of a flowing direction of a refrigerant may be installed at
the diverged point between the first and second branch
pipes L 1 and L2. A first expansion apparatus 17 and a
second expansion apparatus 18 each for expanding a
refrigerant may be installed in the middle of the branch
pipes L 1and L2, respectively, namely, near inlets of both
evaporators 14 and 15.

[0021] The refrigerant switching valve 16 may be im-
plemented as a 3-way valve. For example, the refrigerant
switching valve 16 may have a structure that the outlet
of the condenser selectively communicates with one of
the evaporators or simultaneously communicates with
both the evaporators.

[0022] The refrigerator having the configuration may
have the following operational effects.

[0023] That is, the refrigerant switching valve 16 may
control the refrigerant to flow toward the first evaporator
or the second evaporator according to a driving mode of
the refrigerator, thereby implementing a simultaneous
driving mode for simultaneously driving the refrigerating
chamber and the freezing chamber, a freezing chamber
driving mode for driving only the freezing chamber, or a
refrigerating chamber driving mode for driving only the
refrigerating chamber.

[0024] For example, in the simultaneous driving mode
of the refrigerator, the refrigerant switching valve 16 is
all open such that a refrigerant can circulate the freezing
chamber refrigeration cycle and the refrigerating cham-
ber refrigeration cycle. That is, a refrigerant flowed
through the condenser 13 may flow by being distributed
into the first evaporator 14 and the second evaporator
15. Simultaneously, the primary compressor 11 and the
secondary compressor 12 start to be driven.

[0025] Accordingly, a refrigerant, which is sucked into
the primary compressor 11 via the first evaporator 14,
experiences a primary compression in the primary com-
pressor 11. The primarily compressed refrigerant, which
is discharged out of the primary compressor 11, is intro-
duced into the secondary compressor 12. Here, a refrig-
erant, which flows through the second evaporator 15, is
mixed with the primarily compressed refrigerant dis-
charged out of the primary compressor 11, thereby being
introduced into the secondary compressor 12.

[0026] The primarily compressed refrigerant and the
refrigerant flowed through the second evaporator 15 are
compressed in the secondary compressor 12 and dis-
charged. The refrigerant discharged out of the secondary
compressor 12 flows into the condenser 13 to be con-
densed. The condensed refrigerant in the condenser 13
is re-distributed toward the first evaporator 14 and the
second evaporator 15 by means of the refrigerant switch-
ing valve 16 for circulation. Such series of processes are
repeated.

[0027] On the other hand, when the refrigerator is in
the freezing chamber driving mode, the refrigerant
switching valve 16 blocks the direction toward the second
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evaporator 15 as the refrigerating chamber refrigeration
cycle, and opens only the direction toward the first evap-
orator 14 as the freezing chamber refrigeration cycle,
such that a refrigerant flowed through the condenser 13
can move only toward the first evaporator 14. However,
the primary compressor 11 and the secondary compres-
sor 12 are driven simultaneously. Accordingly, the refrig-
erant flowed through the first evaporator 14 can circulate
with being secondarily compressed sequentially via the
primary and secondary compressors 11 and 12.

[0028] When the refrigerator is in the refrigerating
chamber driving mode, on the other hand, the refrigerant
switching valve 16 blocks the direction toward the first
evaporator 14 as the freezing chamber refrigeration cycle
and opens the direction toward the second evaporator
15 as the refrigerating chamber refrigeration cycle. Also,
only the secondary compressor 12 starts to be driven
with the primary compressor 11 stopped.

[0029] Accordingly, a refrigerant flowed through the
condenser 13 flows only toward the second evaporator
15 to be introduced into the secondary compressor 12.
The refrigerant, which is discharged after being com-
pressed in the secondary compressor 12, flows into the
condenser 13 to be condensed. Such series of processes
are repeated.

[0030] Consequently, the refrigerator can be driven
with the refrigeration cycles, which are independently run
in correspondence with the load of the freezing chamber
or the refrigerating chamber, which allows reduction of
unnecessary power consumption of the refrigerator,
thereby remarkably improving efficiency of the refriger-
ator.

[0031] However, with the configuration of the refriger-
ator, as the plurality of refrigeration cycles are connected
to one pipe, a refrigerant may be biased to any one side
according to loads of the freezing chamber and the re-
frigerating chamber when the refrigerator is driven in the
simultaneous driving mode or the freezing chamber driv-
ing mode. However, when preventing this, the tempera-
ture of the refrigerator may not reach a target tempera-
ture, accordingly, an operating factor is increased to
make the refrigerator consecutively driven, which may
further increase power consumption.

[0032] FIGS. 3 to 8 are block diagrams each showing
a micom, which is capable of preventing a refrigerant
from being biased toward one evaporator in the refriger-
ator, and flowcharts showing a driving method for the
refrigerator using the micom.

[0033] Referring to FIGS. 3 and 4, vibration sensors
21 may be installed at the primary compressor 11 and
the secondary compressor 12, respectively. A micom 30
may be electrically connected to the vibration sensors 21
so0 as to vary a cooling capability of one of the compres-
sors according to the number of vibration of each of the
primary and secondary compressors 11 and 12, detected
by the vibration sensors 21.

[0034] The vibration sensor 21 may be installed on an
inner surface or an outer surface of a hermetic case (ref-
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erence numeral not given) of each compressor 11, 12.
[0035] The micom 30 may include an input part 31 for
receiving the number of vibration of each of the primary
compressor 11 and the secondary compressor 12, a de-
termination part 32 connected to the input part 31 for
comparing the number of vibration of each compressor
11, 12 with a reference value to determine to which evap-
orator the flow of the refrigerant is biased (inclined, more
refrigerant flows), and an instruction part 33 connected
to the determination part 32 to instruct an increase in a
cooling capability of a compressor connected to the cor-
responding evaporator to which the flow of the refrigerant
is biased.

[0036] Hereinafter, adriving method forthe refrigerator
will be described with reference to FIG. 3.

[0037] First, the vibration sensor 21 provided at the
primary compressor 11 may detect the number of vibra-
tion of the primary compressor 11 so as to input to the
input part 31 of the micom 30.

[0038] The determination part 32 may then compare
the detected number of vibration with a reference number
of vibration (i.e. reference value) to determine whether
the flow of the refrigerant is biased toward the first evap-
orator 14 (namely, whether or not a uniform distribution
of the refrigerant is needed).

[0039] Ifit is determined the refrigerant is biased to-
ward the first evaporator 14, the cooling capability of the
primary compressor 11 may be increased so as to mostly
circulate the refrigerant biased toward the first evaporator
14. Accordingly, the amount of refrigerant discharged out
of the first evaporator 14 may be increased while the
amount of refrigerant discharged out of the second evap-
orator 15 may be relatively decreased. Hence, the refrig-
erants at both the evaporators 14, 15 may be added and
reduced with each other to be balanced.

[0040] However, if it is determined that the flow of the
refrigerant is not biased toward the first evaporator 14,
the vibration sensor 21 provided at the secondary com-
pressor 12 may be used to determine whether or not the
flow of the refrigerant is biased toward the second evap-
orator 15. If it is determined the flow of refrigerant is bi-
ased toward the second evaporator 15, the cooling ca-
pability of the second evaporator 15 may be increased
to mostly circulate the refrigerant biased toward the sec-
ond evaporator 15. Accordingly, the amount of refrigerant
discharged out of the second evaporator 15 may be in-
creased while the amount of refrigerant discharged out
of the first evaporator 14 may be relatively decreased.
Hence, the refrigerants at both the evaporators 14, 15
may be added and reduced with each other so as to be
balanced.

[0041] In the meantime, the driving method for the re-
frigerator shown in FIGS. 5 and 6 may be configured to
balance the amount of refrigerant by adjusting an open
value of a refrigerant switching valve. That is, tempera-
ture sensors 22 may be installed at the first and second
evaporators 14 and 15, respectively, to detect an evap-
oration temperature of the first evaporator 14 (i.e., atem-
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perature difference between the inlet and the outlet of
the first evaporator) and an evaporation temperature of
the second evaporator (i.e., a temperature difference be-
tween the inlet and the outlet of the second evaporator).
The refrigerant switching valve 16 and the temperature
sensors 22 may be electrically connected to the micom
30, respectively, to control an open value of the refriger-
ant switching valve 16 according to each evaporation
temperature detected by the temperature sensors 22.
[0042] The temperature sensors 22 may be installed
at both inlet and outlet of the first evaporator 14 to detect
a temperature difference therebetween, and also at both
inlet and outlet of the second evaporator 15 to detect a
temperature difference therebetween.

[0043] The micom 30 mayincludeaninputpart31elec-
trically connected to the temperature sensors 22 to re-
ceive the respective evaporation temperatures of the first
and second evaporators 14 and 15, a determination part
32 connected to the input part 31 to compare the received
evaporation temperature of each evaporator 14, 15 with
a reference temperature to determine to which evapora-
tor the flow of the refrigerant is biased, and an instruction
part 33 connected to the determination part 32 to instruct
an opening or closing of the refrigerant switching valve
16.

[0044] In accordance with the driving method for the
refrigerator, first, the temperature sensors 22 located at
the inlet and outlet of the first evaporator 14 detect the
evaporation temperatures (i.e., temperature difference)
of the first evaporator 14 and input the detected evapo-
ration temperatures to the input part 31 of the micom 30.
[0045] The determination part 32 compares the evap-
oration temperatures of the first evaporator 14 with a ref-
erence temperature to determine whether the flow of the
refrigerant is biased toward the first evaporator 14 (i.e.,
whether a uniform distribution of refrigerant (refrigerant
balancing) is needed).

[0046] If it is determined the flow of the refrigerant is
biased toward the first evaporator 14, the refrigerant
switching valve 16 is kept open in the direction toward
the refrigerating chamber, namely, toward the second
evaporator 15, and varies an open level in the direction
toward the freezing chamber, namely, toward the first
evaporator 14 so as to control the amount of refrigerant
flowing toward the first evaporator 14, thereby balancing
the flow of refrigerant (the amount of refrigerant).
[0047] On the other hand, if it is determined the flow
of the refrigerant is not biased toward the first evaporator
14, whether the flow of the refrigerant is biased toward
the second evaporator 15 is determined by the temper-
ature sensors 22 located at the inlet and outlet of the
second evaporator 15. If it is determined that the flow of
the refrigerant is biased toward the second evaporator
15, the refrigerant switching valve 16 is kept open toward
the first evaporator 14, and varies the open level toward
the second evaporator 15 so as to control the amount of
refrigerant flowing toward the second evaporator 15,
thereby balancing the flow of refrigerant (the amount of
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refrigerant).

[0048] Inthe meantime, to which ofthe firstand second
evaporators the refrigerant is biased may also be deter-
mined by detecting an open time of the refrigerant switch-
ing valve, which will be described as follows with refer-
ence to FIGS. 7 and 8.

[0049] Thatis, the micom 30 may furtherinclude a tim-
er 23 electrically connected to the refrigerant switching
valve 16 to detect an open time of the refrigerant switch-
ing valve 16. For example, the micom 30 may include an
input part 31 electrically connected to the timer 23 to re-
ceive the detected open time of the refrigerant switching
valve 16, a determination part 32 connected to the input
part 31 to compare the received open time of the refrig-
erant switching valve 16 with a reference open time (ref-
erence value) so as to determine or predict to which evap-
orator the flow of refrigerant is biased (more refrigerant
flows), and an instruction part 33 connected to the deter-
mination part 32 to instruct the controlling of the open
time of the refrigerant switching valve 16.

[0050] According to the driving method for the refrig-
erator, the balancing of the amount or flow of refrigerant
can be achieved by detecting the open time of the refrig-
erant switching valve 16, comparing the detected open
time with the reference value to determine or predict the
biasing of the flow of the refrigerant, and controlling the
open time of the refrigerant switching valve 16 such that
less refrigerant is introduced into the passage toward the
side determined as the flow of refrigerant is biased.
[0051] Here, the determination of the open time of the
refrigerant switching valve 16 may be performed in the
order of determining whether the open time in the direc-
tion toward the first evaporator 14 exceeds a preset open
time, and determining whether the open time in the di-
rection toward the second evaporator 15 exceeds the
preset open time when determined the open time in the
direction toward the first evaporator 14 did not exceed
the preset open time.

[0052] The uniform distribution (balancing) of refriger-
ant is similar to the second exemplary embodiment, so
detailed description thereof will be omitted. In this case,
the use of the timer 23 allows the open time to be peri-
odically adjusted after a predetermined time, according-
ly, the control process can be more simplified.

[0053] Inaccordance with the refrigerator and the driv-
ing method thereof, the refrigerant can be uniformly dis-
tributed toward first and second evaporators by several
methods, such as changing a cooling capability of a com-
pressor according to a detected number of vibration of
the compressor, detecting evaporation temperatures of
each evaporator to vibration of the compressor, detecting
evaporation temperatures of each evaporator to control
a refrigerant switching valve for controlling the flowing
direction of refrigerant, or detecting an open time of the
refrigerant switching valve to control the open time of the
refrigerant switching valve. Consequently, the refrigera-
tor can be driven with refrigeration cycles, which are in-
dependently run in correspondence with the load of the
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freezing chamber or the refrigerating chamber, resulting
in reduction of unnecessary power consumption of the
refrigerator.

[0054] Meanwhile, although not shown, an open value
or open time of the refrigerant switching valve can be
adjusted by detecting the number of vibration of the com-
pressor, and also the capability of the compressor can
be controlled by detecting the evaporation temperatures
of the evaporators or the open time of the refrigerant
switching valve. The thusly-expected operational effects
are like/similar to the foregoing exemplary embodiments,
so detailed description thereof will be omitted.

[0055] The foregoing embodiments and advantages
are merely exemplary and are not to be construed as
limiting the present disclosure. The present teachings
can be readily applied to other types of apparatuses. This
description is intended to be illustrative, and not to limit
the scope of the claims. Many alternatives, modifications,
and variations will be apparent to those skilled in the art.
The features, structures, methods, and other character-
istics of the exemplary embodiments described herein
may be combined in various ways to obtain additional
and/or alternative exemplary embodiments.

[0056] As the present features may be embodied in
several forms without departing from the characteristics
thereof, it should also be understood that the above-de-
scribed embodiments are not limited by any of the details
of the foregoing description, unless otherwise specified,
but rather should be construed broadly within its scope
as defined in the appended claims, and therefore all
changes and modifications that fall within the metes and
bounds of the claims, or equivalents of such metes and
bounds are therefore intended to be embraced by the
appended claims.

Claims
1. A refrigerator comprising:

a plurality of compressors 11 and 12 sequential-
ly connected to perform a multi-stage compres-
sion for a refrigerant;

a condenser 13 connected to an outlet side of a
secondary compressor 12 of the plurality of com-
pressors, the secondary compressor 12 located
at a downstream based on the flowing direction
of the refrigerant;

afirst evaporator 14 diverged from the condens-
er and connected to an inlet side of a primary
compressor 11 of the plurality of compressors,
the primary compressor 11 located at an up-
stream based upon the flowing direction of the
refrigerant;

a second evaporator 15 diverged from the con-
denser together with the first evaporator and
connected between an outlet side of the primary
compressor and an inlet side of the secondary
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compressor;
a refrigerant switching valve 16 installed such
that an inlet side of the first evaporator and an
inlet side of the second evaporator are connect-
ed to an outlet side of the condenser in parallel
and configured to control the flowing direction
of the refrigerant toward the first evaporator or
the second evaporator;

a refrigerant amount detecting unit 21, 22, 23
configured to detect an amount of refrigerant in-
troduced into the first or second evaporator; and
a refrigerant amount adjusting unit configured
to adjust amounts of refrigerant flowing toward
the first and second evaporators, respectively,
according to the result detected by the refriger-
ant amount detecting unit.

The refrigerator of claim 1, wherein the refrigerant
amount detecting unit 21 comprises a plurality of vi-
bration sensors 21 installed at the primary compres-
sor and the secondary compressor, respectively, to
detect changes in the number of vibration of each of
the primary and secondary compressors.

The refrigerator of claim 2, wherein the refrigerant
amount adjusting unit comprises a micom 30 elec-
trically connected to the vibration sensors to deter-
mine to which evaporator the amount of refrigerant
is biased according to the number of vibration de-
tected by each vibration sensor, and increase a cool-
ing capability of a compressor having an inlet side
connected to the outlet side of an evaporator, to
which more refrigerant flows.

The refrigerator of claim 1, wherein the refrigerant
amount detecting unit 22 comprises a plurality of
temperature sensors 22 installed at the first and sec-
ond evaporators, respectively, and configured to de-
tect temperature changes of the first and second
evaporators.

The refrigerator of claim 4, wherein the refrigerant
amount adjusting unit comprises a micom 30 elec-
trically connected to the temperature sensors to de-
termine to which evaporator the amount of refriger-
ant is biased according to evaporation temperatures
of the respective evaporators detected by the tem-
perature sensors, and control an open value of the
refrigerant switching valve to reduce the amount of
refrigerant introduced into an evaporator, to which it
is determined more refrigerant flows.

The refrigerator of claim 1, wherein the refrigerant
amount detecting unit 23 comprises a timer 23 elec-
trically connected to the refrigerant switching valve
and configured to detect an open time of the refrig-
erant switching valve.
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7.

10.

11.

12.

13.

14.

The refrigerator of claim 6, wherein the refrigerant
amount adjusting unit comprises a micom 30 elec-
trically connected to the timer to determine to which
evaporator the amount of refrigerant is biased ac-
cording to the open time of the refrigerant switching
valve detected by the timer, and control the open
time of the refrigerant switching valve to reduce the
amount of refrigerant introduced into an evaporator
to which it is determined more refrigerant flows.

The refrigerator of claim 1, wherein the secondary
compressor 12 is large in capacity than the primary
compressor 11.

The refrigerator of claim 1, wherein the first evapo-
rator 14 is installed to supply cold air into a freezing
chamber, and the second evaporator 15 is installed
to supply cold air into a refrigerating chamber.

A driving method for a refrigerator having a freezing
chamber refrigeration cycle comprising a plurality of
compressors 11 and 12 sequentially connected to
each other, and a refrigerating chamber refrigeration
cycle comprising a compressor 12 located ata down-
stream of the plurality of compressors,

wherein one of the number of vibration, evaporation
temperatures or a flow of refrigerant is measured
with respect to the freezing chamber refrigeration
cycle and the refrigerating chamber refrigeration cy-
cle, to control the amount of refrigerant flowing be-
tween the freezing chamber refrigeration cycle and
the refrigerating chamber refrigeration cycle.

The method of claim 10, wherein the number of vi-
bration of each of the freezing chamber refrigeration
cycle and the refrigerating chamber refrigeration cy-
cle is obtained by measuring the number of vibration
of each of the plurality of compressors 11 and 12.

The method of claim 10, wherein the evaporation
temperatures of the freezing chamber refrigeration
cycle and the refrigerating chamber refrigeration cy-
cle are obtained by measuring evaporation temper-
atures of each evaporator 14, 15 independently con-
nected to the plurality of compressors.

The method of claim 10, wherein the flow of refrig-
erant of the freezing chamber refrigeration cycle and
the refrigerating chamber refrigeration cycle is ob-
tained by measuring an open time of a valve 16, the
valve 16 controlling a flowing direction of the refrig-
erant between the freezing chamber refrigeration cy-
cle and the refrigerating chamber refrigeration cycle.

The method of any of claims 10 to 13, wherein the
flow of refrigerant between the freezing chamber re-
frigeration cycle and the refrigerating chamber re-
frigeration cycle is controlled by adjusting a cooling
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capability of each compressor.

The method of any of claims 10 to 13, wherein the
flow of refrigerant between the freezing chamber re-
frigeration cycle and the refrigerating chamber re-
frigeration cycle is controlled by adjusting an open
value or an open time of a valve 16, the valve 16
controlling the flowing direction of the refrigerant be-
tween the freezing chamber refrigeration cycle and
the refrigerating chamber refrigeration cycle.
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