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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to an air-condi-
tioner and, more particularly, to a method for controlling
an operation of the air-conditioner.

2. Description of the Background Art

[0002] In general, an air-conditioner includes a com-
pressor for compressing a low temperature low pressure
gaseous refrigerant to a high temperature high pressure
gaseous refrigerant; a condenser for changing the high
temperature high pressure gaseous refrigerant after be-
ing compressed in the compressor into middle tempera-
ture high pressure liquid-state refrigerant; an electronic
expansion valve for changing the middle temperature
high pressure liquid-state refrigerant to low temperature
low pressure liquid-state refrigerant; an evaporator for
changing the low temperature low pressure liquid-state
refrigerant to a gaseous refrigerant; and a four-way valve
for changing a channel of the refrigerant according to a
cooling mode or heating mode.

[0003] In the air-conditioner, a role of an indoor heat
exchanger and an outdoor heat exchanger is changed
according to the cooling or heating mode. In the heating
mode, the indoor heat exchanger serves as the condens-
er and the outdoor heat exchanger serves as the evap-
orator, and in the cooling mode, the indoor heat exchang-
er serves as the evaporator and the outdoor heat ex-
changer serves as the condenser.

[0004] Recently, output capacity of the air-conditioner
can be varied according to a cooling load or a heating
load by using a plurality of compressors each having dif-
ferent capacity, so cooling and heating efficiency can be
optimized.

[0005] Figure 1 shows the construction of an air-con-
ditioner in accordance with a conventional art.

[0006] As shown in Figure 1, the conventional air-con-
ditioner includes: first and second compressors 11 and
12, each having different capacity, for compressing low
temperature low pressure gaseous refrigerant to a high
temperature high pressure gaseous refrigerant; an out-
door heat exchanger 14 for heat-exchanging the high
temperature high pressure gaseous refrigerant with out-
door air so as to be condensed to a middle temperature
high pressure liquid-state refrigerant; an outdoor fan 14A
for blowing air toward the outdoor heat exchanger; an
electronic expansion valve 15 for changing the middle
temperature high pressure liquid-state refrigerant that
has passed through the outdoor heat exchanger 14 to a
low temperature low pressure liquid-state refrigerant; an
indoor heat exchanger 16 for heat-exchanging the low
temperature low pressure liquid-state refrigerant that has
passed the electronic expansion valve with indoor air; an
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indoor fan 16A for blowing air toward the indoor heat
exchanger 16; and an accumulator 17 for extracting only
the gaseous refrigerant from the refrigerant that has
passed through the indoor heat exchanger 16 and sup-
plying it to the first and second compressors 11 and 12.
[0007] The air-conditioner also includes check valves
11A and 12A for preventing the refrigerant discharged
from a small-capacity compressor 11 from flowing back
to a large-capacity compressor 12 or the refrigerant dis-
charged from the large compressor 12 from flowing back
to the small-capacity compressor 11; and a four-way
valve 13 for setting the role of the indoor heat exchanger
and the outdoor heat exchanger by switching a channel
of the refrigerant that has passed through the first and
second compressors 11 and 12.

[0008] In cooling a room, the refrigerant is discharged
from two compressors, passes through the check valve
and then is condensed in the outdoor heat exchanger.
The condensed refrigerant passes through the electronic
expansion valve and is evaporated in the indoor heat
exchanger. Thereafter, the evaporated refrigerant pass-
es through a common accumulator and then is returned
to the compressor. Herein, the operation of the conven-
tional air-conditioner includes two stages. That is, in the
first stage, only the first compressor 11 is operated, and
in the second stage, both the first and second compres-
sors 11 and 1 2 are operated. Namely, the conventional
air-conditioner is operated by two stages.

[0009] Herein, after the compressor is stopped from
operation, when the compressor needs to be re-operat-
ed, a pressure of the suction opening side and a pressure
of the discharge passage should be balanced. However,
in the conventional air-conditioner, when the compressor
is stopped from operation, the pressure at the discharge
passage and the pressure at the suction opening will not
be quickly balanced but be slowly equal due to oil and
the refrigerant inside the compressor, causing a problem
of platen pressure problem, and maximum 30 minutes
are taken until the pressure of the suction opening and
the pressure of the discharge passage are the same.
[0010] Thus, in the conventional compressor and the
method for controlling the operation of the compressor,
after the small-capacity compressor is operated, when
the large-capacity compressor is actuated, it cannot be
immediately actuated due to the platen pressure problem
in the can of the large-capacity compressor. That is, the
large-capacity compressor is actuated at a point when
the pressure of the discharge passage of the large-ca-
pacity compressor and the pressure of the suction open-
ing become equal after the certain time (maximum 30
minutes) elapses. Therefore, the capability of coping with
a load of the air-conditioner deteriorates.

SUMMARY OF THE INVENTION
[0011] Therefore, one object of the present invention

is to provide an air-conditioner capable of enhancing load
coping capability by shortening time to make a pressure
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of a discharge passage of a large-capacity compressor
and a pressure of a suction opening of the large-capacity
compressor equal before the large-capacity compressor
is started for operation while a small-capacity compres-
sor is being operated.

[0012] Another object of the presentinvention s to pro-
vide a method for controlling an operation of the air-con-
ditioner, in which a small-capacity compressor and a
large-capacity compressor are all operated to perform a
cooling operation several times repeatedly, and then,
when an indoor load is increased while only the small-ca-
pacity compressor is operated for cooling aroom, a pres-
sure of a discharge passage of the large-capacity com-
pressor and a pressure of a suction opening of the
small-capacity compressor are made to be equal and
then the large-capacity compressor is started for perform
a cooling operation, whereby the cooling operation of the
air-conditioner is performed in a high power saving mode.
[0013] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, there is provid-
ed an air-conditioner including: a small-capacity com-
pressor and a large-capacity compressor for compress-
ing arefrigerantto a high temperature high pressure gas-
eous refrigerant; a valve for connecting a suction opening
of arefrigerant channel of the large-capacity compressor
and a discharge passage of a refrigerant channel of the
large-capacity compressor; and a controller for control-
ling the small-capacity compressor, the large-capacity
compressor and the valve.

[0014] To achieve the above object, there is also pro-
vided a method for controlling an operation of an air-con-
ditioner including: afirst step in which in case of a cooling
operation, a small-capacity compressor and a large-ca-
pacity compressor are actuated, and then, when a value
of a room temperature varied by the actuated small-ca-
pacity compressor and large-capacity compressor is
smaller than a value obtained by subtracting a pre-set
first temperature from a desired temperature set by a
user, the small-capacity compressor and the large-ca-
pacity compressor are stopped; a second step in which
in a state than the small-capacity compressor and the
large-capacity compressor are stopped, when the value
of the room temperature is greater than a value obtained
by adding a pre-set second temperature to the desired
temperature, it goes back to the first step; a third step in
which the first and second steps are repeatedly per-
formed as many as the pre-set number of times; a fourth
step in which only the small-capacity compressor is con-
trolled to satisfy a relation of (desired temperature -
pre-set first temperature < room temperature < (desired
temperature - pre-set second temperature); a fifth step
in which when the value of the room temperature is great-
er than a value obtained by adding a pre-set third tem-
perature to the desired temperature, a valve is operated
for a certain time and then stopped; and a sixth step in
which the large-capacity compressor is actuated.
[0015] The foregoing and other objects, features, as-
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pects and advantages of the present invention will be-
come more apparent from the following detailed descrip-
tion of the present invention when taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] 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 embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.

[0017] Inthe drawings:

Figure 1 shows the construction of an air-conditioner
in accordance with a conventional art;

Figure 2 is a graph showing a relation between ac-
tuation of a small-capacity compressor and a
large-capacity compressor of the air-conditioner and
a pressure in accordance with the conventional art;
Figure 3 is a block diagram of an air-conditioner in
accordance with the present invention;

Figures 4A and 4B are flow charts of a method for
controlling an operation of the air-conditioner in ac-
cordance with the present invention; and

Figure 5 is a graph showing a waveform of a room
temperature in the method for controlling an opera-
tion of the air-conditioner in accordance with the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0018] An air-conditioner capable of enhancing load
coping capability by shortening time to make a pressure
of a discharge passage of a large-capacity compressor
and a pressure of a suction opening of the large-capacity
compressor equal before the large-capacity compressor
is started for operation while a small-capacity compres-
sor is being operated, and a method for controlling an
operation of an air-conditioner in which a small-capacity
compressor and a large-capacity compressor are all op-
erated to perform a cooling operation several times re-
peatedly, and then, when an indoor load is increased
while only the small-capacity compressor is operated for
cooling aroom, a pressure of a discharge passage of the
large-capacity compressor and a pressure of a suction
opening of the small-capacity compressor are made to
be equal and then the large-capacity compressor is start-
ed for perform a cooling operation, whereby the cooling
operation of the air-conditioner is performed in a high
power saving mode, in accordance with a preferred em-
bodiment of the present invention will now be described
with reference to Figures 3 to 5.

[0019] Figure 3is a block diagram of an air-conditioner
in accordance with the present invention.

[0020] As shown in Figure 3, an air-conditioner in ac-
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cordance with the present invention includes: a small-ca-
pacity compressor 31 and a large-capacity compressor
32 for compressing a refrigerant to a high temperature
high pressure gaseous refrigerant; first check value 33
and second check valve 34 respectively installed at a
discharge passage of a refrigerant channel of the
small-capacity compressor and the large-capacity com-
pressor; an indoor heat exchanger 35 connected to the
first and second check valves; an outdoor heat exchang-
er 36 connected to the indoor heat exchanger; an accu-
mulator 37 connected to the outdoor heat exchanger; a
valve for connecting the suction opening and the dis-
charge passage of the refrigerant channel of a compres-
sor having greater compression capacity among the
small-capacity compressor and the large-capacity com-
pressor; and a controller (not shown) for controlling the
valve.

[0021] A method for controlling an operation of the
air-conditioner in accordance with the present invention
will now be described with reference to Figures 4A and
4B.

[0022] Asshown in Figures 4A and 4B, the method for
controlling an operation of the air-condition includes: a
first step in which in case of a cooling operation, a
small-capacity compressor and a large-capacity com-
pressor are actuated, and then, when a value of a room
temperature varied by the actuated small-capacity com-
pressor and large-capacity compressor is smaller than a
value obtained by subtracting a pre-set first temperature
from a desired temperature set by a user, the small-ca-
pacity compressor and the large-capacity compressor
are stopped; a second step in which in a state than the
small-capacity compressor and the large-capacity com-
pressor are stopped, when the value of the room tem-
perature is greater than a value obtained by adding a
pre-set second temperature to the desired temperature,
it goes back to the first step; a third step in which the first
and second steps are repeatedly performed as many as
the pre-set number of times; a fourth step in which only
the small-capacity compressor is controlled to satisfy a
relation of (desired temperature 0 pre-set first temper-
ature < room temperature < (desired temperature -
pre-set second temperature); a fifth step in which when
the value of the room temperature is greater than a value
obtained by adding a pre-set third temperature to the
desired temperature, a valve is operated for a certain
time and then stopped; and a sixth step in which the
large-capacity compressor is actuated.

[0023] The operation of the air-conditioner will be de-
scribed in detail as follows. The air-conditioner of the
present invention is operated by two stages.

[0024] First, when a user selects a cooling operation,
the small-capacity compressor 31 compresses the gas-
eous refrigerant. The compressed refrigerant flows to the
indoor heat exchanger 35 after passing through the first
check valve 33.

[0025] While the small-capacity compressor 31 is be-
ing operated, if the large-capacity compressor 32 is de-
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sired to be operated, the valve 38 is operated for a certain
time before operating the large-capacity compressor 32.
The operation of the large-capacity compressor 32 is per-
formed when an indoor load is increased. In other words,
the room temperature is controlled only by the small-ca-
pacity compressor 31, and then, when the room temper-
ature goes gradually up to be higher by a pre-set certain
temperature than a desired temperature as set by the
user, the large-capacity compressor 32 is then actuated.
The reason of operating the valve 38 for a certain time
is to make the pressure of the suction opening of the
large-capacity compressor 32 into which the refrigerant
flows and the pressure of the discharge passage of the
large-capacity compressor 32 from which the refrigerant
is discharged equal. The certain time during which the
valve 38 is operated is preferably 1 minute and 30 sec-
onds as obtained from experimentation.

[0026] If the two compressors of the air-conditioner
have the same compression capacity, the valve can be
installed at either side of the two compressors.

[0027] After passing through the small-capacity com-
pressor 31 and the large-capacity compressor 32, the
refrigerant flows through the first and second check
valves 33 and 34, and then to the outdoor heat exchanger
36 through the refrigerant channel. The refrigerantis then
introduced from the outdoor heat exchanger 36 to the
accumulator 37 and then to the small-capacity compres-
sor 31 or to the large-capacity compressor 32. Through
the processes, cooling or heating is performed.

[0028] The method for controlling the operation of the
air-conditioner will be described in detail with reference
to Figure 5.

[0029] Figure 5 is a graph showing a waveform of a
room temperature in the method for controlling an oper-
ation of the air-conditioner in accordance with the present
invention.

[0030] As shown in Figure 5, when the user selects
the cooling operation and the air-conditioner starts its
operation, the controller (not shown) actuates both the
small-capacity compressor 31 and the large-capacity
compressor 32 in order to lower the room temperature
before operation of the air-conditioner, namely, in order
to resolve the indoor load (step S401).

[0031] The controller compares a value of the room
temperature changed by the operated small-capacity
compressor 31 and large-capacity compressor 32 and a
value obtained by subtracting a pre-set first temperature
from a desired temperature set by the user (step S402).
[0032] If the value of the room temperature is smaller
than the value obtained by subtracting the pre-set first
temperature from the desired temperature, the controller
stops operation of the small-capacity compressor 31 and
the large-capacity compressor 32 (step S403).

[0033] If the value of the room temperature is greater
than the value obtained by subtracting the pre-set first
temperature from the desired temperature, the controller
keeps operating of the small-capacity compressor 31 and
the large-capacity compressor 32. The pre-set first tem-
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perature is preferably 0.5°C.

[0034] After the small-capacity compressor 31 and the
large-capacity compressor 32 are stopped, the controller
compares the increased value of the room temperature
and a value obtained by adding a pre-set second tem-
perature to the desired temperature (step S404).
[0035] If the increased value of the room temperature
is greater than the value obtained by adding the pre-set
second temperature to the desired temperature, the con-
troller actuates the small-capacity compressor 31 and
the large-capacity compressor 32 again (step S401). If
the increased value of the room temperature is smaller
than the value obtained by adding the pre-set second
temperature to the desired temperature, the controller
maintains the stop state of the smaller-capacity compres-
sor 31 and the large-capacitor compressor 32.

[0036] By repeatedly performing the steps S401 to
S404 for a certain number of times, the indoor load can
be resolved. Herein, the certain number of times is pref-
erably two times.

[0037] After repeated performing the steps S401 to
S404 for the certain number of times, if the increased
value of the room temperature is greater than a value
obtained by adding the pre-set second temperature to
the desired temperature, the small-capacity compressor
is actuated (step S405). Herein, the pre-set second tem-
perature is preferably 0.5°C.

[0038] While the small-capacity compressor is being
operated, the value of the room temperature and the val-
ue obtained by subtracting the pre-set first temperature
from the desired temperature (step S406).

[0039] If the value of the room temperature is smaller
than the value obtained by subtracting the pre-set first
temperature from the desired temperature, the small-ca-
pacity compressor is stopped (step S407), or otherwise,
the small-capacity compressor is continuously operated.
[0040] Afterthe small-capacity compressoris stopped,
the controller compares the value of the room tempera-
ture and the value obtained by adding the pre-set second
temperature to the desired temperature (step S408).
[0041] If the value of the room temperature is smaller
than the value obtained by adding the pre-set second
temperature to the desired temperature, the small-ca-
pacity compressor 31 is maintained in the stop stage.
[0042] If the value of the room temperature is greater
than the value obtained by adding the pre-set second
temperature to the desired temperature, the controller
actuates the small-capacity compressor 31 again (step
S409).

[0043] After the small-capacity compressor 31 is actu-
ated, the value of the room temperature and a value ob-
tained by adding a pre-set third temperature to the de-
sired temperature are compared (step S410). Herein, the
pre-set third temperature is preferably greater than the
pre-set first and second temperatures.

[0044] If the value of the room temperature is greater
than the value obtained by adding the pre-set third tem-
perature to the desired temperature, in order to make the
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pressure of the suction opening of the large-capacity
compressor 32 and the pressure of the discharge pas-
sage of the large-capacity compressor 32 equal, the
valve 38 is operated for a certain time and then stopped
(step S411).

[0045] If the value of the room temperature is smaller
than the value obtained by adding the pre-set third tem-
perature to the desired temperature, operation of the
small-capacity compressor 31 is maintained. Herein, the
reason why the value of the room temperature is greater
than the value obtained by adding the pre-set third tem-
perature to the desired temperature is because it can
happens that the room temperature is gradually in-
creased when the room temperature is controlled only
by the small-capacity compressor 31. The certain time
is preferably about 1 minute and 30 seconds (the opti-
mum time obtained through experimentation).

[0046] Afterthe valve 38 is stopped, the large-capacity
compressor 32is actuated to reduce the increased indoor
load (step S412).

[0047] If the two compressors of the air-conditioner in
accordance with the present invention have the same
capacity, the two compressors can be operated regard-
less of an actuation order.

[0048] For a heating operation, the air-conditioner is
operated according to the same control method.

[0049] As so far described, the air-conditioner and the
method for controlling an operation of the air-conditioner
of the present invention have the following advantages.
[0050] Thatis, since thetime taken for makingthe pres-
sure of the discharge passage of the large-capacity com-
pressor and the pressure of the suction opening of the
large-capacity compressor equal before the large-capac-
ity compressor is actuated while the small-capacity com-
pressor is being operated, the load coping capability can
be enhanced.

[0051] Inaddition, after the small-capacity compressor
and the large-capacity compressor are all operated to
perform a cooling operation and the cooling operation is
repeatedly performed for a certain number of times, when
an indoor load is increased while only the small-capacity
compressor is operated to perform a cooling operation,
the pressure of the discharge passage of the large-ca-
pacity compressor and the pressure of the suction open-
ing of the small-capacity compressor are made to be
equal and thenthe large-capacity compressor is actuated
to perform a cooling operation. Accordingly, the cooling
operation of the air-conditioner can be performed in the
high power saving mode.

[0052] As the present invention may be embodied in
several forms without departing from the spirit or essen-
tial characteristics thereof, it should also be understood
that the above-described embodiments are not limited
by any of the details of the foregoing description, unless
otherwise specified, but rather should be construed
broadly within its spirit and scope as defined in the ap-
pended claims, and therefore all changes and modifica-
tions that fall within the metes and bounds of the claims,
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or equivalence of such metes and bounds are therefore
intended to be embraced by the appended claims.

Claims

1.

An air-conditioner comprising:

a small-capacity compressor and a large-capac-
ity compressor for compressing a refrigerant to
a high temperature high pressure gaseous re-
frigerant;

a valve for connecting a suction opening of a
refrigerant channel of the large-capacity com-
pressor and a discharge passage of arefrigerant
channel of the large-capacity compressor; and
a controller for controlling the small-capacity
compressor, the large-capacity compressor and
the valve.

The air-conditioner of claim 1, wherein while the
small-capacitor compressor is being operated, the
controller operates the valve for a certain time before
actuating the large-capacity compressor, and then,
the controller operates the large-capacity compres-
sor.

The air-conditioner of claim 1, wherein the controller
performs a controlling operation by the following
steps comprising:

a first step in which, in case of a cooling opera-
tion, a small-capacity compressor and a
large-capacity compressor are actuated, and
then, when a value of aroom temperature varied
by the actuated small-capacity compressor and
large-capacity compressor is smaller than a val-
ue obtained by subtracting a pre-set first tem-
perature from a desired temperature set by a
user, the small-capacity compressor and the
large-capacity compressor are stopped;

a second step in which in a state than the
small-capacity compressor and the large-ca-
pacity compressor are stopped, when the value
of the room temperature is greater than a value
obtained by adding a pre-set second tempera-
ture to the desired temperature, it goes back to
the first step;

a third step in which the first and second steps
are repeatedly performed as many as the
pre-set number of times;

a fourth step in which only the small-capacity
compressor is controlled to satisfy a relation of
(desired temperature - pre-set first temperature
< room temperature < (desired temperature -
pre-set second temperature);

a fifth step in which when the value of the room
temperature is greater than a value obtained by
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adding a pre-set third temperature to the desired
temperature, a valve is operated for a certain
time and then stopped; and

asixth step in which the large-capacity compres-
sor is actuated.

The air-conditioner of claim 2, wherein the certain
time is 1 minute and 30 seconds.

The air-conditioner of claim 3, wherein the certain
time is 1 minute and 30 seconds.

The air-conditioner of claim 3, wherein the pre-set
first and second temperatures are 0.5°C.

The air-conditioner of claim 3, wherein the pre-set
third temperature is greater than the pre-set first and
second temperatures.

The air-conditioner of claim 3, wherein the pre-set
number of times is two times.

A method for controlling an operation of an air-con-
ditioner comprising:

operating a small-capacity compressor;
making the pressure of a suction end of a refrig-
erant channel and a pressure of a discharge end
of the refrigerant channel of a large-capacity
compressor equal while the small-capacity com-
pressor is being operated; and

actuating the large-capacity compressor after
making the two pressures equal.

10. A method for controlling an operation of an air-con-

ditioner comprising:

a first step in which, in case of a cooling opera-
tion, a small-capacity compressor and a
large-capacity compressor are actuated, and
then, when a value of aroom temperature varied
by the actuated small-capacity compressor and
large-capacity compressor is smaller than a val-
ue obtained by subtracting a pre-set first tem-
perature from a desired temperature set by a
user, the small-capacity compressor and the
large-capacity compressor are stopped;

a second step in which in a state than the
small-capacity compressor and the large-ca-
pacity compressor are stopped, when the value
of the room temperature is greater than a value
obtained by adding a pre-set second tempera-
ture to the desired temperature, it goes back to
the first step;

a third step in which the first and second steps
are repeatedly performed as many as the
pre-set number of times;

a fourth step in which only the small-capacity
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compressor is controlled to satisfy a relation of
(desired temperature - pre-set first temperature
< room temperature < (desired temperature -
pre-set second temperature);

a fifth step in which when the value of the room
temperature is greater than a value obtained by
adding a pre-set third temperature to the desired
temperature, a valve is operated for a certain
time and then stopped; and

asixth stepinwhich the large-capacity compres-
sor is actuated.

The method of claim 10, wherein the fourth step com-
prises:

astepinwhich after the small-capacity compres-
sor is actuated, if the value of the room temper-
ature varied by the actuated small-capacity
compressor is smaller than the value obtained
by subtracting the pre-set first temperature from
the desired temperature, the small-capacity
compressor is stopped; and

a step in which with the small-capacity compres-
sor stopped, if the value of the room temperature
is greater than the value obtained by adding the
pre-set second temperature to the desired tem-
perature, the small-capacity compressor is ac-
tuated.

The method of claim 10, wherein the certain time is
1 minute and 30 seconds.

The method of claim 10, wherein the pre-set first and
second temperatures are 0.5°.

The method of claim 10, wherein the pre-set third
temperature is greater than the pre-set first and sec-
ond temperatures.

The method of claim 10, wherein the pre-set number
is two times.

An air-conditioner comprising:

asmall-capacity compressor and alarge-capac-
ity compressor for compressing a refrigerant to
a high temperature high pressure gaseous re-
frigerant;

a valve for connecting a suction opening of a
refrigerant channel of the large-capacity com-
pressor and adischarge passage of arefrigerant
channel of the large-capacity compressor; and
a controller for performing a controlling opera-
tion by the following steps comprising:

a first step in which, in case of a heating
operation, a small-capacity compressor
and a large-capacity compressor are actu-
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12

ated, and then, when a value of aroom tem-
perature varied by the actuated small-ca-
pacity compressor and large-capacity com-
pressor is smaller than a value obtained by
subtracting a pre-set first temperature from
a desired temperature set by a user, the
small-capacity compressor and the
large-capacity compressor are stopped;

a second step in which in a state than the
small-capacity compressor and the
large-capacity compressor are stopped,
when the value of the room temperature is
greater than a value obtained by adding a
pre-set second temperature to the desired
temperature, it goes back to the first step;
a third step in which the first and second
steps are repeatedly performed as many as
the pre-set number of times;

a fourth step in which only the small-capac-
ity compressor is controlled to satisfy a re-
lation of (desired temperature - pre-set first
temperature < room temperature < (desired
temperature - pre-set second temperature);
a fifth step in which when the value of the
room temperature is greater than a value
obtained by adding a pre-set third temper-
ature to the desired temperature, a valve is
operated for a certain time and then
stopped; and

asixth step in which the large-capacity com-
pressor is actuated.
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