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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.

[0011] Another conventional air conditioner according
to the preamble of claim 1 is shown in
US-A-2002/073721.
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SUMMARY OF THE INVENTION

[0012] 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
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.

[0013] Anotherobjectof the presentinvention is 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-
capacity compressor is operated for cooling a room, 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 started for perform
a cooling operation, whereby the cooling operation of the
air-conditioner is performed in a high power saving mode.
[0014] To achieve these and other advantages and in
accordance with the purpose of the presentinvention, as
embodied and broadly described herein, there is provid-
ed an air-conditioner according to claim 1, and

[0015] a method for controlling an operation of an
air-conditioner according to claim 6.

[0016] The foregoing and other objects, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] 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.

[0018] In the 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-
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tion of the air-conditioner in accordance with the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0019] 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.

[0020] Figure 3is a block diagram of an air-conditioner
in accordance with the present invention.

[0021] As shown in Figure 3, an air-conditioner in ac-
cordance with the presentinvention 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 compressor;
an indoor heat exchanger 35 connected to the first and
second check valves; an outdoor heat exchanger 36 con-
nected to the indoor heat exchanger; an accumulator 37
connected to the outdoor heat exchanger; a valve (38)
for connecting the suction opening and the discharge
passage of the refrigerant channel of a compressor hav-
ing greater compression capacity among the small-ca-
pacity compressor and the large-capacity compressor;
and a controller (not shown) for controlling the valve.
[0022] 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.

[0023] As shown 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
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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 — 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.

[0024] 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.

[0025] 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.

[0026] While the small-capacity compressor 31 is be-
ing operated, if the large-capacity compressor 32 is de-
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.

[0027] 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.

[0028] 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 therefrigerantchannel. 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.
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[0029] The method for controlling the operation of the
air-conditioner will be described in detail with reference
to Figure 5.

[0030] 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.

[0031] AsshowninFigure 5, when the user selects the
cooling operation and the air-conditioner starts its oper-
ation, 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).

[0032] 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).
[0033] 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).

[0034] 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-
perature is preferably 0.5°C.

[0035] 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).
[0036] 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.

[0037] 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.

[0038] 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.

[0039] While the small-capacity compressor is being
operated, the value of the room temperature and the val-
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ue obtained by subtracting the pre-set first temperature
from the desired temperature (step S406).

[0040] 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.
[0041] Afterthe small-capacity compressor is 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).
[0042] 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.
[0043] 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).

[0044] 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.

[0045] 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
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).

[0046] 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).

[0047] Afterthe valve 38 is stopped, the large-capacity
compressor 32 is actuated to reduce the increased indoor
load (step S412).

[0048] 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.

[0049] For a heating operation, the air-conditioner is
operated according to the same control method.

[0050] 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.
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[0051] Thatis, since the time taken for making the 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.

[0052] 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 then the large-capacity compressoris actuated
to perform a cooling operation. Accordingly, the cooling
operation of the air-conditioner can be performed in the
high power saving mode.

[0053] As the present invention may be embodied in
several forms without departing from the scope as de-
fined in the appended claims.

Claims
1. An air-conditioner comprising:

a small-capacity compressor (31) and a large-
capacity compressor (32) for compressing a re-
frigerant to a high temperature high pressure
gaseous refrigerant;

a valve (38) for connecting a suction opening of
a refrigerant channel of the large-capacity com-
pressor (32) and a discharge passage of a re-
frigerant

channel of the large-capacity compressor (32);
and

a controller for controlling the small-capacity
compressor (31), the large-capacity compres-
sor (32) and the valve (38),

characterized in that

the controller performs a controlling operation
by the following steps comprising:

- a first step in which, in case of a cooling
operation, a small-capacity compressor
(31) and a large-capacity compressor (32)
are actuated, and then, when a value of a
room temperature varied by the actuated
small-capacity compressor (31) and large-
capacity compressor (32) 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
(31) and the large-capacity compressor (32)
are stopped;
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- a second step in which in a state than the
small-capacity compressor (31) 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-ca-
pacity compressor (31) is controlled to sat-
isfy a relation of (desired temperature - pre-
set first temperature room temperature (de-
sired temperature - pre-set second temper-
ature);

- 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, valve (38)
is operated for a certain time and then
stopped; and

- a sixth step in which the large-capacity
compressor (32) is actuated,

wherein the pre-set third temperature is greater
than the pre-set first and second temperatures.

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 or 2, wherein the cer-
tain time is 1 minute and 30 seconds.

The air-conditioner of any of claims 1 - 3, wherein
the pre-set first and second temperatures are 0.5
deg. C.

The air-conditioner of any of claims 1 - 4, wherein
the pre-set number of times is two times.

A method for controlling an operation of an air-con-
ditioner with a small-capacity compressor (31) and
a large-capacity compressor (32) and a value (38)
for connecting a suction opening of a refrigerant
channel of the large-capacity compression (32) and
a discharge passage of a refrigerant channel of the
large-capacity compressor (32). comprising:

- a first step in which, in case of a cooling oper-
otion, the small-capacity compressor (31) and
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the large-capacity compressor (32) are actuat-
ed, and then, when a value of a room tempera-
ture varied by the actuated small-capacity com-
pressor (31) and large-capacity compressor
(32) is smaller than a value obtained by subtract-
ing a pre-set first temperature from a desired
temperature set by a user, the small-capacity
compressor (31) and the large-capacity com-
pressor (32) are stopped;

-asecond step in which in a state than the small-
capacity compressor (31) and the large-capacity
compressor (32) 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 (31) is controlled to satisfy a relation
of (desired temperature - pre-set first tempera-
ture 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, the valve (38) is operated for a cer-
tain time and then stopped; and

- a sixth step in which the large-capacity com-
pressor (32) is actuated,

wherein the pre-set third temperature is greater than
the pre-set first and second temperatures.

The method of claim 6, wherein the fourth step com-
prises:

astep inwhich 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, ifthe 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 6 or 7, wherein the certain time
is 1 minute and 30 seconds.

The method of any of claims 6 - 8, wherein the pre-
set first and second temperatures are 0.5 deg..
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10. The method of an of claims 6 - 9, wherein the pre-

set number is two times.

Patentanspriiche

Klimaanlage umfassend:

einen Kompressor mit kleiner Kapazitat (31) und
einen Kompressor mit groer Kapazitat (32) zur
Verdichtung eines Kihimittels auf ein gasformi-
ges Hochtemperatur-Hochdruck-Kihimittel,
ein Ventil (38) zum Verbinden einer Ansaugoff-
nung fir einen Kihimittelkanal des Kompres-
sors mit grolRer Kapazitat (32) und eine Abga-
bepassage eines Kihlmittelkanals des Kom-
pressors mit grof3er Kapazitat (32), und

einen Kontroller zur Kontrolle des Kompressors
mit kleiner Kapazitat (31), des Kompressors mit
groRer Kapazitat (32); und

einen Kontroller zur Steuerung des Kompres-
sors mit kleiner Kapazitat (31), des Kompres-
sors mit grolRer Kapazitat (31) und des Ventils
(38),

dadurch gekennzeichnet, dass

der Kontroller einen Kontrollvorgang durch die
folgenden Schritte ausfiihrt, umfassend:

- einen ersten Schritt , wobei im Falle eines
Kihlbetriebs ein Kompressor mit kleiner
Kapazitat (31) und ein Kompressor mit gro-
Rer Kapazitdt (32) betatigt werden, und
dann, wenn ein Wert einer Raumtempera-
tur, der durch den betatigten Kompressor
mitkleiner Kapazitat (31) und den Kompres-
sor mit grolRer Kapazitat (32) variiert wird,
kleiner ist als ein Wert, der durch Subtrak-
tion einer voreingestellten ersten Tempera-
tur von einer gewlinschten vom Anwender
eingestellten Temperatur erhalten wird, der
Kompressor mit kleiner Kapazitat (31) und
der Kompressor mit groRer Kapazitat (32)
angehalten werden;

- einen zweiten Schritt, wobei er in einem
Zustand, in dem der Kompressor mit kleiner
Kapazitat (31) und der Kompressor mit gro-
Rer Kapazitdt (32) angehalten werden,
wenn der Wert der Raumtemperatur grofier
ist als ein Wert, der durch Addieren der vor-
eingestellten zweiten Temperatur zu der
gewulinschten Temperastur erhalten wird,
zum ersten Schritt zurlickkehrt;

- einen dritten Schritt, wobei der erste und
der zweite Schritt wiederholt so viele Male
durchgefiihrt werden wie ein voreingestellte
Anzahl von Malen;

- einen vierten Schritt, wobei nur der Kom-
pressor mit kleiner Kapazitat (31) kontrol-
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liert wird, um eine Beziehung von (ge-
wiinschter Temperatur - voreingestellter
zweiter Temperatur) zu erfillen;

- einen finften Schritt, wobei wenn der Wert
der Raumtemperatur grof3eristals ein Wert,
derdurch Addieren ein voreingestellten drit-
ten Temperstur zu der gewiinschten Tem-
peratur erhalten wird, Ventil (28) fir eine be-
stimmte Zeit betrieben und dann angehal-
ten wird; und

- eine sechsten Schritt, wobei der Kompres-
sor mit groRer Kapazitat (32) betatigt wird,

wobei die voreingestellte dritte Temperatur gro-
Rer ist als die voreingestellten ersten und zwei-
ten Temperaturen.

Klimaanlage nach Anspruch 1, wobei wahrend des
Betreibens des Kompressors mit kleiner Kapazitat
(32) der Kontroller das Ventil fur eine bestimmte Zeit
vor dem Betreiben des Kompressors mit grof3er Ka-
pazitat betreibt, und der Kontroller dann den Kom-
pressor mit grolRer Kapazitat betreibt.

Klimaanlage nach Anspruch 1 oder 2, wobei die be-
stimmte Zeit 1 Minute und 30 Sekunden ist.

Klimaanlage nach einem der Anspriiche 1-3, wobei
die voreingestellten ersten und zweiten Temperatu-
ren 0,5 °C sind.

Klimaanlage nach einem der Anspriiche 1-4, wobei
die voreingestellte Anzahl von Malen zwei Mal ist.

Verfahren zur Kontrolle eines Betriebs einer Klima-
anlage mit einem Kompressor mit kleiner Kapazitat
(31) und einem Kompressor mit grofRer Kapazitat
(32) und einem Ventil (38) zum Verbinden einer An-
saug6ffnung eines Kihimittelkanals des Kompres-
sors mitgrolRer Kapazitat (32) und einer Abgabepas-
sage eines Kuhlmittelkanals des Kompressors mit
groRer Kapazitat (32) umfassend:

einen ersten Schritt, wobei im Falle eines Kiihl-
betriebs der Kompressor mit kleiner Kapazitat
(31) und der Kompressor mit groRer Kapazitat
(32) betatigt werden, und dann, wenn ein Wert
einer Raumtemperatur, der durch den betatig-
ten Kompressor mit kleiner Kapazitat (31) und
den Kompressor mit groRer Kapazitat (32) vari-
iert wird, kleiner ist als ein Wert, der durch Sub-
traktion einer voreingestellten ersten Tempera-
tur von einer gewiinschten vom Anwender ein-
gestellten Temperatur erhalten wird, der Kom-
pressor mit kleiner Kapazitat (31) und der Kom-
pressor mit grofRer Kapazitat (32) angehalten
werden;
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- einen zweiten Schritt, wobei er in einem
Zustand, in dem der Kompressor mit kleiner
Kapazitat (31) und der Kompressor mit gro-
Rer Kapazitdt (32) angehalten werden,
wenn der Wert der Raumtemperatur grofier
ist als ein Wert, der durch Addieren der vor-
eingestellten zweiten Temperatur zu der
gewulnschten Temperastur erhalten wird,
zum ersten Schritt zurlickkehrt;

- einen dritten Schritt, wobei der erste und
der zweite Schritt wiederholt so viele Male
durchgefiihrt werden wie ein voreingestellte
Anzahl von Malen;

- einen vierten Schritt, wobei nur der Kom-
pressor mit kleiner Kapazitat (31) kontrol-
liert wird, um eine Beziehung von (ge-
wiinschter Temperatur - voreingestellter
zweiter Temperatur) zu erfillen;

- einen finften Schritt, wobei wenn der Wert
der Raumtemperatur grof3eristals ein Wert,
der durch Addieren einer voreingestellten
dritten Temperatur zu der gewlnschten
Temperatur erhalten wird, das Ventil (28)
fiir eine bestimmte Zeit betrieben und dann
angehalten wird; und

- eine sechsten Schritt, wobei der Kompres-
sor mit groRer Kapazitat (32) betatigt wird,

wobei die voreingestellte dritte Temperatur gréRer
ist als die voreingestellten ersten und zweiten Tem-
peraturen.

Verfahren nach Anspruch 6, wobei der vierte Schritt
folgendes umfasst:

einen Schritt, wobei nachdem der Kompressor
mit kleiner Kapazitat (31) betétigt wird, wenn der
Wert der Raumtemperatur, der durch den beta-
tigten Kompressor mit kleiner Kapazitat (31) und
den Kompressor mit groRer Kapazitat (32) vari-
iert wird, kleiner ist als der Wert, der durch Sub-
traktion der voreingestellten ersten Temperatur
von der gewtiinschten ersten Temperatur erhal-
ten wird, der Kompressor mit kleiner Kapazitat
angehalten wird; und

einen Schritt, bei angehaltenem Kompressor mit
kleiner Kapazitat, wenn der Wert der Raumtem-
peratur groBer ist als der Wert, der durch Addie-
ren der voreingestellten zweiten Temperatur zu
der gewiinschten Temperatur erhalten wird, der
Kompressor mit kleiner Kapazitat betatigt wird.

Verfahren nach Anspruch 6 oder 7, wobei die be-
stimmte Zeit 1 Minute und 30 Sekunden ist.

Verfahren nach einem der Anspriiche 6-8, wobei die
voreingestellten ersten und zweiten Tempersturen
0,5 °C sind.
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10. Verfahren nach einen der Anspriiche 6-9, wobei die
voreingestellte Anzahl zwei Mal ist.

Revendications

Dispositif de conditionnement d’air comprenant :

un compresseur de petite capacité (31) et un
compresseur de grande capacité (32) pour la
compression d’un agent réfrigérant jusqu’a un
agent réfrigérant gazeux haute pression et hau-
te température ;

une soupape (38) pour la jonction d’une ouver-
ture d’aspiration d’'un canal réfrigérant du com-
presseur de grande capacité (32) et d’'un pas-
sage dedécharge d’'un canal réfrigérantdu com-
presseur de grande capacité (32) ; et

un contrdleur pour le control du compresseur de
petite capacité (31), du compresseur de grande
capacité (32) et de la soupape (38),
caractérisé par le fait que

le contréleur met en oeuvre une opération de
contréle par les étapes suivantes, comprenant :

- une premiére étape dans laquelle en cas
d'une opération réfrigérante un compres-
seur de petite capacité (31) et un compres-
seur de grande capacité (32) sont mis en
marche, et ensuite lorsqu’une valeur d’'une
température ambiante variée par le com-
presseur de petite capacité (31) et le com-
presseur de grande capacité (32) mis en
marche est plus faible qu’une valeur obte-
nue par la soustraction d’'une premiére tem-
pérature préréglée d’une température sou-
haitée réglée par un utilisateur, le compres-
seur de petite capacité (31) et le compres-
seur de grande capacité (32) sont arrétés ;
- une deuxiéme étape dans laquelle dans
un étatdans laquelle le compresseur de pe-
tite capacité (31) etle compresseur de gran-
de capacité (32) sont arrétés lorsque la va-
leur de latempérature ambiante est plus fort
qu’une valeur obtenue par I'addition d’'une
deuxieme température préréglée a la tem-
pérature souhaitée, elle retourne a la pre-
miére étape ;

- une troisieme étape dans laquelle les pre-
miére et deuxiémes étapes sont mises en
oeuvre plusieurs fois autant de fois que le
nombre de fois préréglé ;

- une quatrieme étape dans laquelle seule-
mentle compresseur de petite capacité (31)
est contr6lé pour qu’il satisfasse une rela-
tion de (température souhaitée - deuxieme
température préréglée) ;

- une cinquiéme étape dans laquelle lors-



15 EP 1632 738 B1 16

que la valeur de la température ambiante
est plus fort qu’une valeur obtenue par I'ad-
dition une troisieme température préréglée
a la température souhaité, la soupape (28)
est opérée pendant un temps donné et en-
suite est arrétée ; et

- une sixiéme étape dans laquelle le com-
presseur de grande capacité (32) est mis
en marche,

dans lequel la troisi€me température préréglée
est plus forte que la premiére et la deuxiéme
température préréglée.

Dispositif de conditionnement d’air selon la revendi-
cation 1 danslequel pendantl’opération du compres-
seur de petite capacité le contrdleur fait marcher la
soupape pendant un temps donné avant la mise en
marche du compresseur de grande capacité, et en-
suite, le contréleur fait marcher le compresseur de
grande capacité.

Dispositif de conditionnement d’air selon la revendi-
cation 1 ou 2 danslequelle temps donné est 1 minute
et 30 secondes.

Dispositif de conditionnement d’air selon 'une des
revendications 1 - 3, dans lequel les premiéres et
les deuxiemes températures sont 0,5 °C.

Dispositif de conditionnement d’air selon 'une des
revendications 1 - 4, dans lequel le nombre de fois
préréglé est deux fois.

Procédé pour le contrdle d’'une opération d’un dis-
positif de conditionnement d’air avec un compres-
seur de petite capacité (31) et un compresseur de
grande capacité (32) et une soupape (38) pour la
liaison d’'une ouverture d’aspiration d’un canal réfri-
gérant du compresseur de grande capacité (32) et
un passage de décharge d’'un canal réfrigérant du
compresseur de grande capacité (32) comprenant :

- une premiéere étape dans laquelle en cas d’'une
opération réfrigérante un compresseur de petite
capacité (31) et un compresseur de grande ca-
pacité (32) sont mis en marche, et ensuite lors-
qu’une valeur d’une température ambiante va-
riée par le compresseur de petite capacité (31)
et le compresseur de grande capacité (32) mis
en marche est plus faible qu’une valeur obtenue
par la soustraction d’'une premiere température
préréglée d’'une température souhaitée réglée
par un utilisateur, le compresseur de petite ca-
pacité (31) et le compresseur de grande capa-
cité (32) sont arrétés ;

-une deuxiéme étape danslaquelle dans un état
dans laquelle le compresseur de petite capacité
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(31) et le compresseur de grande capacité (32)
sont arrétés lorsque la valeur de la température
ambiante est plus fort qu’une valeur obtenue par
I'addition d’'une deuxiéme température préré-
glée ala température souhaitée, elle retourne a
la premiére étape ;

- une troisieme étape dans laquelle les premiére
et deuxiémes étapes sont mises en oeuvre plu-
sieurs fois autant de fois que le nombre de fois
préréglé ;

- une quatrieme étape dans laquelle seulement
le compresseur de petite capacité (31) est con-
trélé pour qu’il satisfasse une relation de (tem-
pérature souhaitée - deuxiéme température
préréglée) ;

- une cinquiéme étape dans laquelle lorsque la
valeur de la température ambiante est plus fort
qu’une valeur obtenue par I'addition une troisié-
me température préréglée a la température sou-
haité, la soupape (28) est opérée pendant un
temps donné et ensuite est arrétée ; et

- une sixiéme étape dans laquelle le compres-
seur de grande capacité (32) est mis en marche,

dans lequel la troisieme température préréglée est
plus forte que la premiére et la deuxiéme tempéra-
ture préréglée.

Procédé selon larevendication 6, dans lequel la qua-
triéme étape comprend :

une étape dans laquelle aprés qu’'un compres-
seur de petite capacité est mis en marche (31)
lorsque la valeur de la température ambiante
variée parle compresseur de petite capacité mis
en marche est plus faible que la valeur obtenue
par la soustraction de la premiére température
préréglée de la température souhaitée, le com-
presseur de petite capacité est arrété ; et

une étape dans laquelle avec le compresseur
de petite capacité arrété lorsque la valeur de la
température ambiante est plus forte que la va-
leur obtenue par I'addition de la deuxiéme tem-
pérature préréglée a la température souhaitée,
le compresseur de petite capacité est mis en
marche.

Procédé selon la revendication 6 ou 7, dans lequel
le temps donné est 1 minute et 30 secondes.

9. Procédé selon l'une des revendications 6 - 8, dans

lequel les premiéres et deuxiémes températures
préréglées sont 0,5 °C.

10. Procédé selon 'une des revendications 6 - 9, dans

lequel le nombre préréglé est deux fois.
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