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Description

[0001] The present invention relates to a refrigerator
with a refrigerating compartment and a freezing compart-
ment and a control method for the same.

[0002] Generally, refrigerators include a body contain-
ing freezing and refrigerating compartments divided by
a wall. Separate doors are generally provided for the
freezing and refrigerating compartments. An evaporator
and a fan are located behind a wall at the back of the
freezing compartment, in order to generate cold air which
is supplied to the freezing compartment. Another evap-
orator and another fan are arranged behind a wall at the
back of the refrigerating compartment, in order to gener-
ate cold air which is supplied to the refrigerating com-
partment. Thus, cold air is supplied to the freezing and
refrigerating compartments independently. Such a sys-
tem is called an "independent cooling system".

[0003] The independent cooling system is used be-
cause the freezing compartment needs to be cooled sig-
nificantly more than the refrigerating compartment. In or-
der to implement different temperatures in the freezing
and refrigerating compartments, the evaporators of the
freezing and refrigerating compartments must have dif-
ferent evaporation temperatures. To this end, expansion
(pressure reduction) of a refrigerant at the upstream
sides of each evaporator must be carried out in such a
manner thatthe expansion degrees are different. Accord-
ingly, a first expansion device is provided for the refrig-
erating compartment evaporator and a second expan-
sion device is provided for the freezing compartment
evaporator.

[0004] EP 1 394 481 discloses a refrigerator with a
path change device that diverts the refrigerant between
the expansion devices for the freezing and refrigerating
compartments, that is adapted to vary a refrigerant flow
path in order to increase the speed and efficiency of cool-
ing for a selected one of the freezing and refrigerant com-
partments.

[0005] JP 2002 213626 discloses a valve for control-
ling refrigerant flow, for which first refrigerant path or a
second refrigerant path can be continuously supplied
with refrigerant.

[0006] The different evaporation temperatures of the
evaporators for the freezing and refrigerating compart-
ments means different refrigerant pressures in the evap-
orators. Such a refrigerant pressure difference causes
the refrigerant to flow through one of the evaporators in
a larger quantity so that the refrigerant may not flow
smoothly through the other evaporator when the refrig-
erant flow path is changed.

[0007] According to the invention, there is provided a
refrigerator as claimed in claim 1.

[0008] The invention also includes a method of con-
trolling a refrigerator as claimed in claim 4.

[0009] Further features and advantages of the inven-
tion will be evident from the dependent claims.

[0010] An embodiment of the present invention will
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now be described, by way of example, with reference to
the accompanying drawings, in which:

Figure 1 shows the refrigerant circuit of a heat pump
according to the present invention;

Figure 2 is a timing chart illustrating the operation of
the 3-way valve in Figure 1;

Figure 3 is a block diagram of the control system of
the heat pump of Figure 1;

Figure 4 is a flowchart illustrating a method of con-
trolling the 3-way valve in Figure 1; and

Figure 5 is a flowchart illustrating a method of con-
trolling the 3-way valve in Figure 1.

[0011] Referring to Figure 1, refrigerant, which is dis-
charged from a compressor 201, is fed to a refrigerating
compartment capillary tube 304 or a freezing compart-
ment capillary tube 308 after passing through a condens-
er 302 according to the state of 3-way valve 310. When
the 3-way valve 310 is operated such that a refrigerating
compartment valve 310a thereof is closed and a freezing
compartment valve 310b thereof is open, the refrigerant
emerging from the condenser 302 is only fed to the freez-
ing compartment evaporator 207 through the freezing
compartment capillary tube 308. In this case, cooling is
carried out in the freezing compartment 220 alone. On
the other hand, when it is necessary to cool both the
refrigerating compartment 210 and the freezing compart-
ment 220, the 3-way valve 310 is operated to open the
refrigerating compartment valve 310a and close the
freezing compartment valve 310b. In this case, the re-
frigerant emerging from the condenser 302 is fed into the
refrigerating compartment evaporator 205 and then into
the freezing compartment evaporator 207 via the refrig-
erating compartment capillary tube 304 and a connecting
capillary tube 306.

[0012] The state of the 3-way valve 310 is controlled
by a stepping motor (not shown). That is, a refrigerant
flow path, which communicates with at least one of the
refrigerating compartment evaporator 205 and freezing
compartment evaporator 207, is set by operation of the
stepping motor.

[0013] The change of the refrigerant flow path caused
by rotation of the stepping motor will now be described
with reference to Figure 2.

[0014] Referring to Figure 2, different or no refrigerant
flow paths are established by selectively opening one or
other or both or none of the refrigerating compartment
valve 310a and the freezing compartment valve 310b
using the stepping motor. When the angular position of
the stepping motor is 34°, both the refrigerating compart-
ment valve 310a and the freezing compartment valve
310b are closed so that no refrigerant flow path is estab-
lished. When the stepping motor further rotates to about
95°, the freezing compartment valve 310b is opened
while the refrigerating compartment valve 310b is still
closed. In this state, a refrigerant flow path is established
through the freezing compartment evaporator 207 via the
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freezing compartment capillary tube 308. A further rota-
tion of the stepping motor to about 154° opens the refrig-
erating compartment valve 310b as well. When the step-
ping motor further rotates to about 195°, the freezing
compartment valve 310b is closed while the refrigerating
compartment valve 310a remains open. In this state, a
refrigerant flow path is established only through the re-
frigerating compartment evaporator 205 via the refriger-
ating compartment capillary tube 304. A further rotation
of the stepping motor to 215° closes the refrigerating
compartment valve 310a as well. As a result, there is no
refrigerant flow paths.

[0015] In this way, the establishment of a desired re-
frigerant flow path is effected by rotation of the stepping
motor so as to control the openings and closings of the
3-way valve. As described above, at a certain angular
position of the stepping motor, for example, about 154°
in the case of Figure 2, there is a simultaneous opening
stage t0 in which both the refrigerating compartment
valve 310a and the freezing compartment valve 310b are
open. In this stage t0, the refrigerant can flow through
the refrigerating compartment evaporator 205 and the
freezing compartment evaporator 207. In the simultane-
ous opening stage t0, however, the refrigerant flows to-
ward the freezing compartment evaporator 207 inalarger
quantity because the pressure of the freezing compart-
ment evaporator 207 is relatively higher than that of the
refrigerating compartment evaporator 205. For this rea-
son, when the operation mode of the refrigerator is
changed from a mode for cooling the refrigerating com-
partment to a mode for cooling the freezing compartment
alone (that is, the angular position of the stepping motor
is changed from 195° to 95° via an angular position of
about 154°), the refrigerant concentrated to the freezing
compartment evaporator 207 cannot be sufficiently sup-
plied through the refrigerant flow path communicating
with the refrigerating compartment evaporator 205. In or-
der to solve this problem, where the operation mode of
the refrigerator is changed from the refrigerating com-
partment mode to the freezing compartment only mode,
the simultaneous opening stage t0, corresponding to the
position of about 154°, is maintained for a relatively long
period of time. As a result, both the refrigerating com-
partment valve 310a and the freezing compartment valve
310b are open for a sufficient period of time to allow the
refrigerant concentrated to the freezing compartment
evaporator 207 to be sufficiently and smoothly supplied
through the refrigerant flow path communicating with the
refrigerating compartment evaporator 205.

[0016] Inordertoachieve such a control operation, the
refrigerator includes the control system shown in Figure
3.

[0017] Referring to Figure 3, an input unit 354 and a
temperature detecting unit 356 are connected to an input
of a control unit 352 for controlling the operation of the
refrigerator. The input unit 354 allows the user to set a
desired target cooling temperature, a desired cooling
mode and other operating conditions. The temperature
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detecting unit 356 detects the temperatures of the refrig-
erating compartment 210, the freezing compartment 220,
the refrigerating compartment evaporator 205 and the
freezing compartment evaporator 207 and other temper-
atures and informs the control unit 352 of the detected
temperatures. Based on the detected temperatures, the
control unit 352 controls the cooling operation of the re-
frigerator. The 3-way valve 310 is electrically connected
to an output of the control unit 352, along with a com-
pressor 201. The 3-way valve 310 and compressor 201
are controlled by the control unit 352 to implement a cool-
ing mode and achieve a target cooling temperature set
by the user. The operation of the control unit 352 will now
be described with reference to Figures 4 and 5.

[0018] Referring to Figure 4, with the 3-way valve 310
rotated to the 195° position by the stepping motor, the
refrigerating compartment valve 310a is open and the
freezing compartment valve 310b is closed. In this state,
the refrigerating compartment 210 is cooled (Step 402).
After completion of the cooling of the refrigerating com-
partment 210, the control unit 352 determines whether
or not the freezing compartment 220 needs cooling.
Based on this determination, the control unit 352 deter-
mines whether or not the refrigerant flow path needs to
be changed from the refrigerating compartment 210 to
the freezing compartment 220 (Step 404). If it is neces-
sary to change the refrigerant flow path from the refrig-
erating compartment 210 to the freezing compartment
220, the control unit 352 changes the angular position of
the stepping motor from 195° to 154° (Step 406). This
procedure is an intermediate procedure involved in a pro-
cedure in which the stepping motor is rotated to 95°. In
accordance with the intermediate procedure, both the
refrigerating compartment valve 310a and the freezing
compartmentvalve 310b are open. Where the refrigerant
flow path is to be changed from the refrigerating com-
partment 210 to the freezing compartment 220, the step-
ping motor is rotated to the 95° position without any delay
in the intermediate procedure, thereby closing the refrig-
erating compartment valve 310a while opening only the
freezing compartment valve 310b to cool only the freez-
ing compartment 220 (Step 408). Thus, the time, for
which both of the valves 310a, 310b are open, is mini-
mized during the change of the refrigerant flow path from
the refrigerating compartment 210 to the freezing com-
partment 220. Accordingly, it is possible to reduce the
degree of concentration of the refrigerant from the refrig-
erating compartment evaporator 205 to the freezing com-
partment evaporator 207.

[0019] Referring to Figure 5, with the 3-way valve 310
rotated to the 95° angular position by the stepping motor,
the refrigerating compartment valve 310a is closed and
the freezing compartment valve 310b is open. In this
state, the freezing compartment 220 is cooled (Step 502).
After completion of the cooling of the freezing compart-
ment 220, itis determined whether or not the refrigerating
compartment 210 needs to be cooled. Based on this de-
termination, it is then determined whether or not the re-
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frigerant flow path needs to be changed from the freezing
compartment 220 to the refrigerating compartment 210
(Step504). Whenitis necessary to change the refrigerant
flow path from the freezing compartment 220 to the re-
frigerating compartment 210, the angular position of the
stepping motor is changed from 95° to 154° (Step 506).
This procedure is an intermediate procedure involved in
a procedure in which the stepping motor is rotated to
195°. In accordance with the intermediate procedure, a
simultaneous opening stage, in which both the refriger-
ating compartment valve 310a and the freezing compart-
ment valve 310b are both open, is established. Where
the refrigerant flow path is to be changed from the freez-
ing compartment 220 to the refrigerating compartment
210, the simultaneous opening stage established in the
intermediate procedure is continued for a predetermined
time (for example, 10 seconds). That is, both the refrig-
erating compartment valve 310a and the freezing com-
partment valve 310b are open for the predetermined time
(Step 508). As both of the valves 310a and 310b are open
for the predetermined time during the change of the re-
frigerant flow path from the freezing compartment 220 to
the refrigerating compartment 210, as described above,
the refrigerant concentrated to the freezing compartment
evaporator 220 can sufficiently flow toward the refriger-
ating compartment evaporator 210.

[0020] When the change of the refrigerant flow path
from the refrigerating compartment evaporator 210 to the
freezing compartment 220 is carried out (that is, when
the stepping motor is rotated from 195° to 95°), there is
an inevitable delay time caused by the mechanical char-
acteristics of the stepping motor and 3-way valve 310
(for example, 3 seconds). Accordingly, the predeter-
mined time, for which both the refrigerating compartment
valve 310a and the freezing compartment valve 310b are
open, upon changing the refrigerant flow path from the
freezing compartment 220 to the refrigerating compart-
ment 210, is set to be longer than the inevitable delay
time (for example, 10 seconds), in order to allow the re-
frigerant concentrated to the freezing compartment evap-
orator 220 to flow sufficiently toward the refrigerating
compartment evaporator 210. After the elapsing of the
predetermined time (10 seconds), the stepping motor is
rotated to 195°, thereby closing the freezing compart-
ment valve 310b while maintaining only the refrigerating
compartment valve 310a in the open state. Thus, only
the refrigerating compartment 210 is cooled (Step 510).
[0021] As apparent from the above description, in ac-
cordance with the refrigerator control method according
tothe presentinvention, itis possible to provide a smooth
flow of refrigerant by effectively controlling the path
change valve upon changing the refrigerant flow path
between the evaporators.

[0022] Although the preferred embodiments of the in-
vention have been disclosed for illustrative purposes,
those skilled in the art will appreciate that various modi-
fications, additions and substitutions are possible.
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Claims

1.

A refrigerator comprising:

a refrigerating compartment evaporator (210);
a freezing compartment evaporator (220);
afirstexpansion device (304) adapted to expand
a flow of a refrigerant to be introduced into the
refrigerating compartment evaporator;

a second expansion device (308) adapted to ex-
pand a flow of the refrigerant to be introduced
into the freezing compartment evaporator;

a path change device (310) adapted to change
a flow path of the refrigerant between the first
expansion device and the second expansion de-
vice; and

a control unit (352) adapted to control the path
change device so that, when the refrigerant flow
path is changed from the second expansion de-
vice to the first expansion device, a simultane-
ous opening stage causing the refrigerant to be
introduced into both the first expansion device
and the second expansion device, is maintained
for a predetermined time, wherein the path
change device comprises a 3-way valve (310)
and the path change device is adapted to
change the refrigerant flow path in accordance
with rotation of a stepping motor;

characterised in that the control unit rotates the
stepping motor to cause the refrigerant flow path to
be changed from the second expansion device to
the first expansion device, while temporarily stop-
ping, for the predetermined time, the rotation of the
stepping motor at a rotation angle thereof corre-
sponding to the simultaneous opening stage.

The refrigerator according to claim 1, wherein the
control unit is configured to control the path change
device when the refrigerant flow path is changed
from the first expansion device to the second expan-
sion device so that there is no time for maintaining
the simultaneous opening stage causing the refrig-
erant to be introduced into both the first expansion
device and the second expansion device.

The refrigerator according to any preceding claim
wherein the control unit is configured so that the pre-
determined time is longer than a time, for which the
simultaneous opening stage causing the refrigerant
to be introduced into both the first expansion device
and the second expansion device is maintained due
to mechanical characteristics of the path change de-
vice, when the refrigerant flow path is changed from
the first expansion device to the second expansion
device.

A method of controlling a refrigerator including a re-
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frigerating compartment evaporator (210), a freezing
compartment evaporator (220), a first expansion de-
vice (304) adapted to expand a flow of a refrigerant
to be introduced into the refrigerating compartment
evaporator, a second expansion device (308) adapt-
ed to expand a flow of the refrigerant to be introduced
into the freezing compartment evaporator, and a
path change device (310) adapted to change a flow
path of the refrigerant between either the first expan-
sion device or the second expansion device, wherein
the path change device is a 3-way valve. (310) and
the path change device is adapted to change the
refrigerant flow path in accordance with rotation of a
stepping motor, the method comprising:

controlling the path change device when the re-
frigerant flow path is changed from the second
expansion device to the first expansion device
so that a simultaneous opening stage occurs,
causing the refrigerant to be introduced into both
the first expansion device and the second ex-
pansion device, with the simultaneous opening
stage being maintained for a predetermined
time,

characterised in that controlling the path change
device comprises the step of rotating the stepping
motor to cause the refrigerant flow path to be
changed from the second expansion device to the
first expansion device, while temporarily stopping,
for the predetermined time, the rotation of the step-
ping motor at a rotation angle thereof corresponding
to the simultaneous opening stage.

The method according to claim 4, further comprising
the step of:

controlling the path change device when the re-
frigerant flow path is changed from the first ex-
pansion device to the second expansion device
so that there is no time for maintaining the si-
multaneous opening stage causing the refriger-
ant to be introduced into both the first expansion
device and the second expansion device.

The method according to claim 4 or 5, wherein the
predetermined time is longer than a time, for which
the simultaneous opening stage causing the refrig-
erant to be introduced into both the first expansion
device and the second expansion device is main-
tained due to mechanical characteristics of the path
change device when the refrigerant flow path is
changed from the first expansion device to the sec-
ond expansion device.
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Patentanspriiche

1.

Kuihlgerat mit:

einem Kihlabteilverdampfer (210);

einem Gefrierabteilverdampfer (220);

einer ersten Expansionsvorrichtung (304), die
dazu angepasst ist, einen Strom eines Kiihimit-
tels, das in den Kihlabteilverdampfer einzulei-
ten ist, zu expandieren;

einer zweiten Expansionsvorrichtung (308), die
dazu angepasst ist, einen Strom des Kuhimit-
tels, das in den Gefrierabteilverdampfer einzu-
leiten ist, zu expandieren;

einer Kanalwechselvorrichtung (310), die dazu
angepasst ist, einen Stromungsweg des Kiihl-
mittels zwischen der ersten Expansionsvorrich-
tung und der zweiten Expansionsvorrichtung zu
andern; und

einer Steuereinheit (352), die dazu angepasst
ist, die Kanalwechselvorrichtung zu steuern, so
dass, wenn der Stromungsweg des Kihimittels
von der zweiten Expansionsvorrichtung zu der
ersten Expansionsvorrichtung gedndert wird, ei-
ne gleichzeitige Offnungsstufe fiir einen vorher
festgelegten Zeitraum aufrechterhalten wird, die
bewirkt, dass das Kiihimittel sowohl in die erste
Expansionsvorrichtung als auch in die zweite
Expansionsvorrichtung eingeleitet wird, wobei
die Kanalwechselvorrichtung ein 3-Wegeventil
(310) aufweist, und

die Kanalwechselvorrichtung angepasstist, den
Strdmungsweg des Kihimittels im Einklang mit
der Drehung eines Schrittmotors zu &ndern;
dadurch gekennzeichnet,

dass die Steuereinheit den Schrittmotor dreht,
um zu bewirken, dass der Strdomungsweg des
KihImittels von der zweiten Expansionsvorrich-
tung zu der ersten Expansionsvorrichtung ge-
andert wird, wahrend zeitweise, fiir den vorher
festgelegten Zeitraum, entsprechend der
gleichzeitigen Offnungsstufe, die Drehung des
Schrittmotors bei einem Drehwinkel angehalten
ist.

Kuhlgerat nach Anspruch 1, wobei die Steuereinheit
ausgebildet ist, um die Kanalwechselvorrichtung zu
steuern, wenn der Strémungsweg des Kuhimittels
von der ersten Expansionsvorrichtung zu der zwei-
ten Expansionsvorrichtung geandert wird, so dass
keine Zeit bleibt, die gleichzeitige Offnungsstufe auf-
rechtzuerhalten, die bewirkt, dass das Kiihlmittel so-
wohl in die erste Expansionsvorrichtung als auch in
die zweite Expansionsvorrichtung eingeleitet wird.

Kuhlgerat nach einem vorhergehenden Anspruch,
wobei die Steuereinheit ausgebildet ist, so dass der
vorher festgelegte Zeitraum langer ist als ein Zeit-
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raum, fiir den die gleichzeitige Offnungsstufe, die
bewirkt, dass das KuhImittel sowohl in die erste Ex-
pansionsvorrichtung als auch in die zweite Expansi-
onsvorrichtung eingeleitet wird, aufgrund von me-
chanischen Merkmalen der Kanalwechselvorrich-
tung aufrechterhalten wird, wenn der Strémungsweg
des Kihlmittels von der ersten Expansionsvorrich-
tung zu der zweiten Expansionsvorrichtung gean-
dert wird.

Verfahren zum Steuern eines Kihlgerdtes ein-
schlieBlich eines Kuhlabteilverdampfers (210), ei-
nes Gefrierabteilverdampfers (220), einer ersten Ex-
pansionsvorrichtung (304), die dazu angepasst ist,
einen Strom eines KihImittels, das in den Kihlab-
teilverdampfer einzuleiten ist, zu expandieren, einer
zweiten Expansionsvorrichtung (308), die dazu an-
gepasst ist, einen Strom des Kihimittels, das in den
Gefrierabteilverdampfer einzuleiten ist, zu expan-
dieren, und einer Kanalwechselvorrichtung (310),
die dazu angepasst ist, einen Strémungsweg des
KihImittels zwischen entweder der ersten Expansi-
onsvorrichtung oder der zweiten Expansionsvorrich-
tung zu &ndern, wobei die Kanalwechselvorrichtung
ein 3-Wegeventil (310) ist, und die Kanalwechsel-
vorrichtung angepasst ist, den Strémungsweg des
Kahimittels im Einklang mit der Drehung eines
Schrittmotors zu dndern, wobei das Verfahren auf-
weist:

Steuern der Kanalwechselvorrichtung, wenn
der Stromungsweg des Kihimittels von der
zweiten Expansionsvorrichtung zu der ersten
Expansionsvorrichtung geéandert wird, so dass
eine gleichzeitige Offnungsstufe erfolgt, die be-
wirkt, dass das KuhIimittel sowohl in die erste
Expansionsvorrichtung als auch in die zweite
Expansionsvorrichtung eingeleitet wird, wobei
die gleichzeitige Offnungsstufe fiir einen vorher
festgelegten Zeitraum aufrechterhalten wird,

dadurch gekennzeichnet, dass das Steuern der
Kanalwechselvorrichtung den Schritt des Drehens
des Schrittmotors aufweist, um zu bewirken, dass
der Strémungsweg des Kihlmittels von der zweiten
Expansionsvorrichtung zu der ersten Expansions-
vorrichtung geadndert wird, wahrend zeitweise fir
den vorher festgelegten Zeitraum, die Drehung des
Schrittmotors bei einem Drehwinkel entsprechend
der gleichzeitigen Offnungsstufe angehalten wird.

Verfahren nach Anspruch 4, ferner mit dem Schritt:

Steuern der Kanalwechselvorrichtung, wenn
der Strémungsweg des Kihimittels von der er-
sten Expansionsvorrichtung zu der zweiten Ex-
pansionsvorrichtung geadndert wird, so dass kei-
ne Zeit bleibt zum Aufrechterhalten der gleich-
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zeitigen Offnungsstufe, die bewirkt, dass das
Kuhlmittel sowohl in die erste Expansionsvor-
richtung als auch in die zweite Expansionsvor-
richtung eingeleitet wird.

Verfahren nach Anspruch 4 oder 5,

wobei der vorher festgelegte Zeitraum langer ist als
ein Zeitraum, fiir den die gleichzeitige Offnungsstu-
fe, die bewirkt, dass das Kihlmittel sowohl in die
erste Expansionsvorrichtung als auch in die zweite
Expansionsvorrichtung eingeleitet wird, aufgrund
von mechanischen Merkmalen der Kanalwechsel-
vorrichtung aufrechterhalten wird, wenn der Str6-
mungsweg des KuhImittels von der ersten Expansi-
onsvorrichtung zu der zweiten Expansionsvorrich-
tung geéndert wird.

Revendications

Réfrigérateur comprenant :

- un évaporateur de compartiment de réfrigéra-
tion (210) ;

- un évaporateur de compartiment de congéla-
tion (220) ;

- un premier dispositif d’expansion (304) adapté
pour permettre I'expansion d’'un écoulement
d’'un réfrigérant destiné a étre introduit dans
I'évaporateur de compartiment de réfrigération;
- un second dispositif d’expansion (308) adapté
pour permettre I'expansion d’un écoulement du
réfrigérant destiné a étre introduit dans I'évapo-
rateur de compartiment de congélation ;

- un dispositif de changement de trajectoire
(310) adapté pour changer une trajectoire
d’écoulement du réfrigérant entre le premier dis-
positif d’expansion et le second dispositif
d’expansion ; et

- une unité de commande (352) adaptée pour
commander le dispositif de changement de tra-
jectoire de sorte que, lorsque la trajectoire
d’écoulement de réfrigérant est modifiée du se-
cond dispositif d’expansion au premier dispositif
d’expansion, une étape d’ouverture simultanée
amenant le réfrigérant a étre introduit a la fois
dans le premier dispositif d’expansion et dans
le second dispositif d’expansion, est maintenue
pendant une période de temps prédéterminée,
danslaquelle le dispositif de changement de tra-
jectoire comprend une valve a trois voies (310)
et un dispositif de changement de trajectoire est
adapté pour changer la trajectoire d’écoulement
de réfrigérant selon la rotation d’'un moteur pas
apas;

caractérisé en ce que l'unité de commande fait
tourner le moteur pas a pas pour provoquer le chan-
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gement de trajectoire d’écoulement de réfrigérant du
second dispositif d’expansion au premier dispositif
d’expansion, tout en arrétant temporairement, pen-
dant une période de temps prédéterminée, la rota-
tion du moteur pas a pas selon son angle de rotation
correspondant a I'étape d’ouverture simultanée.

Réfrigérateur selon la revendication 1, dans lequel
I'unité de commande est configurée pour comman-
der le dispositif de changement de trajectoire lorsque
le changement d’écoulement de réfrigérant passe
du premier dispositif d’expansion au second dispo-
sitif d’expansion de sorte qu’il n’y a pas de temps
pour maintenir I'étape d’ouverture simultanée ame-
nant le réfrigérant a étre introduit a la fois dans le
premier dispositif d’expansion et dans le second dis-
positif d’expansion.

Réfrigérateur selon 'une quelconque des revendi-
cations précédentes, dans lequel I'unité de comman-
de est configurée de sorte que le temps prédétermi-
né est plus long qu'un temps, pour lequel I'étape
d’ouverture simultanée amenant le réfrigérant a étre
introduit a la fois dans le premier dispositif d’expan-
sion et dans le second dispositif d’expansion est
maintenue en raison des caractéristiques mécani-
ques du dispositif de changement de trajectoire, lors-
que la trajectoire d’écoulement de réfrigérant passe
du premier dispositif d’expansion au second dispo-
sitif d’expansion.

Procédé pour commander un réfrigérateur compre-
nant un évaporateur de compartiment de réfrigéra-
tion (210), un évaporateur de compartiment de con-
gélation (220), un premier dispositif d’expansion
(304) adapté pour permettre I'expansion d’'un écou-
lement d’un réfrigérant destiné a étre introduit dans
I'évaporateur de compartiment de réfrigération, un
second dispositif d’expansion (308) adapté pour per-
mettre I'expansion d’'un écoulement du réfrigérant
destiné a étre introduit dans I'évaporateur de com-
partiment de congélation, et un dispositif de chan-
gementde trajectoire (310) adapté pour changerune
trajectoire d’écoulement du réfrigérant entre le pre-
mier dispositif d’expansion ou le second dispositif
d’expansion, dans lequel le dispositif de change-
ment de trajectoire est une valve a trois voies (310)
et le dispositif de changement de trajectoire est
adapté pour changer la trajectoire d’écoulement de
réfrigérant selon la rotation d’'un moteur pas a pas,
le procédé comprenant les étapes consistant a :

-commander le dispositif de changement de tra-
jectoire lorsque la trajectoire d’écoulement de
réfrigérant passe du second dispositif d’expan-
sion au premier dispositif d’expansion, de sorte
gu’'une étape douverture simultanée a lieu,
amenant le réfrigérant a étre introduit a la fois
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dans le premier dispositif d’expansion et dans
le second dispositif d’expansion, avec I'étape
d’ouverture simultanée qui est maintenue pen-
dant une période de temps prédéterminée,

caractérisé en ce que I'étape consistant a com-
mander le dispositif de changement de trajectoire
comprend I'étape consistant a faire tourner le moteur
pas a pas pour amener la trajectoire d’écoulement
de réfrigérant a passer du second dispositif d’expan-
sion au premier dispositif d’expansion, tout en arré-
tant temporairement, pendant le temps prédétermi-
né, la rotation du moteur pas a pas selon son angle
de rotation correspondant a I'étape d’ouverture si-
multanée.

Procédé selon la revendication 4, comprenant en
outre I'étape consistant a :

- commander le dispositif de changement de tra-
jectoire lorsque la trajectoire d’écoulement de
réfrigérant passe du premier dispositif d’expan-
sion au second dispositif d’expansion de sorte
qu’il n’y a pas de temps pour maintenir I'étape
d’ouverture simultanée amenant le réfrigérant a
étre introduit a la fois dans le premier dispositif
d’expansion et le second dispositif d’expansion.

Procédé selon la revendication 4 ou 5, dans lequel
un temps prédéterminé est plus long qu’un temps,
pendant lequel I'étape d’ouverture simultanée ame-
nant le réfrigérant a étre introduit a la fois dans le
premier dispositif d’expansion et le second dispositif
d’expansion, est maintenue en raison des caracté-
ristiques mécaniques du dispositif de changement
de trajectoire lorsque la trajectoire d’écoulement de
réfrigérant passe du premier dispositif d’expansion
au second dispositif d’expansion.
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