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Description

[0001] The present invention relates to an air-condi-
tioner, and more particularly to an apparatus and method
for controlling a sleep mode of an air-conditioner to pro-
vide a sleeping environment when a user desires to
sleep.

[0002] Generally, an air-conditioner has been widely
used to reduce or increase a room temperature, and in-
cludes a variety of automatic operation modes to imple-
ment optimum temperature or humidity according to a
room condition or user condition.

[0003] A representative example of the above-men-
tioned automatic operation modes is a sleep mode (also
called a sleeping mode). Since the sleep mode is indic-
ative of an operation mode capable of being selected by
a user who desires to sleep, the air-conditioner must suf-
ficiently consider characteristics induced in a sleeping
human being who does not move, such thatitcan perform
an optimum air-conditioning operation suitable for the
sleeping human being.

[0004] JP 2004 092 918 discloses an air conditioner
which raises indoor temperature immediately after a so-
called "good-night mode" is started. This temperature in-
crease can cause discomfort to users who dislike sleep-
ing in warm environments.

SUMMARY OF THE INVENTION

[0005] Therefore, itis an aspect of the invention to pro-
vide an apparatus and method for controlling a sleep
mode of an air-conditioner to provide an optimum air-
conditioning operation suitable for individual sleep stag-
es in consideration of temperature characteristics of the
sleep stages of a sleeping human being, such that it can
provide the sleeping human being with an optimum sleep
mode.

[0006] Additional aspects and/or advantages of the in-
vention will be set forth in part in the description which
follows and, in part, will be obvious from the description,
or may be learned by practice of the invention.

[0007] In accordance with the invention, the above
and/or other aspects can be achieved by the provision
of an apparatus for controlling a sleep mode of an air-
conditioner according to claim 1. Preferably, the control-
ler maintains the room temperature at the first tempera-
ture for a predetermined period of time when the room
temperature is reduced to the first temperature during
the sleep-entrance stage.

[0008] Preferably, the controller maintains the room
temperature at the second temperature for a predeter-
mined period of time when the room temperature is in-
creased to the second temperature during the deep-
sleep stage.

[0009] Preferably, the controller repeatedly increases
orreduces the room temperaturein a predetermined tem-
perature range from the setup temperature to the second
temperature, when the room temperature is increased to
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the second temperature during the deep-sleep stage.
[0010] Preferably, the controller maintains the room
temperature at the third temperature when the room tem-
perature is increased to the third temperature during the
wake-up stage.

[0011] Preferably, the controller terminates the sleep
mode if a predetermined sleep mode time elapses on the
condition that the room temperature is maintained at the
third temperature for a predetermined period of time at
the wake-up stage.

[0012] Preferably, the deep-sleep stage includes: a) if
the room temperature is increased to the second tem-
perature, maintaining the room temperature at the sec-
ond temperature during a predetermined period of time;
b) repeatedly increasing or reducing the room tempera-
ture within a specific temperature range from the setup
temperature to the second temperature; and c) if the op-
eration time allocated to the deep-sleep stage is a short
time incapable of executing the steps (a) ~ (b), omitting
at least one of the step (a), the step (b), and the wake-
up stage.

[0013] Preferably, the deep-sleep stage includes: d) if
the room temperature is increased to the second tem-
perature, maintaining the room temperature at the sec-
ond temperature during a predetermined period of time;
e) repeatedly increasing or reducing the room tempera-
ture within a specific temperature range from the setup
temperature to the second temperature; and f) if the op-
eration time allocated to the deep-sleep stage is longer
than a specific time capable of executing the steps (d) ~
(e), repeatedly executing at least one of the steps (d) ~
(e).

[0014] Preferably, the air-conditioner further includes
a variable capacity compressor, an indoor unit fan for
varying a rotation number, and an outlet for varying a
discharge direction and a discharge area, and the con-
troller operates the compressor at minimum capacity, op-
erates the indoor unit fan at a minimum rotation number,
and controls the outlet to indirectly provide a user with
cool air, and increases at least one of a cooling capacity
of the compressor, a rotation number of the indoor unit
fan, and the cool-air discharge area if the rapid cooling
mode is required.

[0015] Preferably, the controller controls the room tem-
perature in 0.5°C units for each 30 minutes during the
sleep mode.

[0016] Preferably, the controller controls the room tem-
perature in 1°C units for each 1 hour during the sleep
mode.

[0017] In accordance with another aspect of the
present invention, there is provided a method for control-
ling a sleep mode of an air-conditioner according to claim
12. Preferably, the sleep-entrance stage maintains the
room temperature at the first temperature for a predeter-
mined period of time when the room temperature is re-
duced to the first temperature.

[0018] Preferably, the sleep-entrance stage maintains
the room temperature at the second temperature for a
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predetermined period of time when the room temperature
is increased to the second temperature.

[0019] Preferably, the deep-sleep stage repeatedly in-
creases or reduces the room temperature in a predeter-
mined temperature range from the setup temperature to
the second temperature, when the room temperature is
increased to the second temperature.

[0020] Preferably, the wake-up stage maintains the
room temperature at the third temperature when the room
temperature is increased to the third temperature.
[0021] Preferably, the control method further compris-
es: terminating the sleep mode if a predetermined sleep
mode time elapses on the condition that the room tem-
perature is maintained at the third temperature for a pre-
determined period of time at the wake-up stage.

[0022] Preferably, the deep-sleep stage (b) includes:
b1) if the room temperature is increased to the second
temperature, maintaining the room temperature at the
second temperature during a predetermined period of
time; b2) repeatedly increasing or reducing the room tem-
perature within a specific temperature range from the set-
up temperature to the second temperature; and b3) if the
operation time allocated to the deep-sleep stageis ashort
time incapable of executing the steps (a) ~ (b), omitting
at least one of the step (a), the step (b), and the wake-
up stage.

[0023] Preferably, the deep-sleep stage (b) includes:
b4) if the room temperature is increased to the second
temperature, maintaining the room temperature at the
second temperature during a predetermined period of
time; b5) repeatedly increasing or reducing the room tem-
perature within a specific temperature range from the set-
up temperature to the second temperature; and b6) if the
operation time allocated to the deep-sleep stageis longer
than a specific time capable of executing the steps (b4)
~ (b5), repeatedly executing at least one of the steps (b4)
~ (b5).

[0024] Preferably, the control method further compris-
es: operating a compressor at minimum capacity, oper-
ating an indoor unit fan at a minimum rotation number,
and setting a cool-air discharge direction to an upper di-
rection to indirectly provide a user with cool air; and in-
creasing at least one of cooling capacity of the compres-
sor, a rotation number of the indoor unit fan, and a cool-
air discharge area if the rapid cooling mode is required.
[0025] Preferably, the control method further compris-
es: controlling the room temperature in 0.5°C units for
each 30 minutes during the sleep mode.

[0026] Preferably, the control method further compris-
ing: controlling the room temperature in 1°C units foreach
1 hour during the sleep mode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] These and/or other aspects and advantages of
the invention will become apparent and more readily ap-
preciated from the following description of the embodi-
ments, taken in conjunction with the accompanying draw-
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ings of which:

FIG. 1 is a block diagram illustrating a controller for
use in an air-conditioner in accordance with a pre-
ferred embodiment of the present invention;

FIG. 2 is a graph illustrating temperature character-
istics of a sleep mode for use in an air-conditioner in
accordance with a preferred embodiment of the
present invention;

FIG. 3 is a flow chart illustrating a method for con-
trolling a sleep mode of an air-conditioner according
to temperature characteristics of the sleep mode
shown in FIG. 2 in accordance with a preferred em-
bodiment of the present invention;

FIG. 4 is a graph illustrating temperature character-
istics of a sleep mode for use in an air-conditioner in
accordance with another preferred embodiment of
the present invention;

FIG. 5 is a flow chart illustrating a method for con-
trolling a sleep mode of an air-conditioner according
to sleep-mode temperature characteristics shown in
FIG. 4 in accordance with another preferred embod-
iment of the present invention;

FIG. 6 is a graph illustrating temperature character-
istics of a sleep mode for use in an air-conditioner in
accordance with still another preferred embodiment
of the present invention;

FIG. 7 is a flow chart illustrating a method for con-
trolling a sleep mode of an air-conditioner according
to sleep-mode temperature characteristics shown in
FIG. 6 in accordance with still another preferred em-
bodiment of the present invention;

FIG. 8 is a graph illustrating time- and temperature-
control characteristics for use in the method for con-
trolling the sleep mode of the air-conditioner accord-
ing to sleep-mode temperature characteristics
shown in FIG. 2 according to the present invention;
and

FIG. 9 is a graph illustrating other time- and temper-
ature- control characteristics for use in the method
for controlling the sleep mode of the air-conditioner
according to sleep-mode temperature characteris-
tics shown in FIG. 2 according to the present inven-
tion.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0028] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
The embodiments are described below to explain the
present invention by referring to the figures.

[0029] FIG.1isablockdiagramillustrating a controlled
for use in an air-conditioner in accordance with a pre-
ferred embodiment of the present invention.

[0030] Referring to FIG. 1, a user input unit 104 and a
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room temperature sensor 106 are connected to input ter-
minals of the controller 102 for controlling overall opera-
tions of the air-conditioner. A compressor 108, an indoor
unit fan 110, and a discharge blade 112 are connected
to output terminals of the controller 102. A timer is con-
tained in the controller 102.

[0031] The user input unit 104 allows a user to enter a
desired operation mode or desired temperature for the
air-conditioner, such that the entered operation mode or
temperature can be established. The room temperature
sensor 106 detects room temperature. It is preferable
that the compressor 108 may be designed in the form of
a variable capacity compressor according to an inverter
control scheme or tandem scheme. It is preferable that
the indoor unit fan 110 may be designed to have a vari-
able rotation speed. The discharge blade 112 is installed
atan outlet viawhich cool air is discharged from anindoor
unit, such that it variably adjusts a discharge direction or
a discharge area.

[0032] If the user-selected operation mode is a sleep
mode, the controller 102 basically operates the compres-
sor 108 at minimum capacity, and operates the indoor
unit fan 110 at a minimum rotation number, such that it
maintains a minimum cooling capacity. The controller
102 adjusts a discharge direction of the discharge blade
112 and an opening area of the same, such that it indi-
rectly transmits cool air to a user instead of directly trans-
mitting the cool air. However, if a rapid cooling operation
is required, at least one of the cooling capacity of the
compressor 108, a rotation number of the indoor unit fan
110, and a cooling-air discharge area is increased, such
that the cooling capacity of the compressor 108 is greatly
increased. Preferably, if all of the cooling capacity of the
compressor 108, a rotation number of the indoor unit fan
110, and a cooling-air discharge area is increased, the
above-mentioned cooling capacity of the compressor
108 is more greatly increased than in the aforementioned
case.

[0033] FIG. 2is a graph illustrating temperature char-
acteristics of a sleep mode for use in an air-conditioner
in accordance with a preferred embodiment of the
presentinvention. FIG. 3is aflow chartillustrating a meth-
od for controlling a sleep mode of an air-conditioner ac-
cording to temperature characteristics of the sleep mode
shown in FIG. 2 in accordance with a preferred embod-
iment of the present invention.

[0034] AscanbeseenfromFIGS. 2~3, the sleep mode
of the air-conditioner according to the present invention
includes a sleep-entrance stage 202, a deep-sleep stage
204, and a wake-up stage 206. The sleep mode shown
in FIGS. 2~3 is established to have a standard execution
time of 8 hours as a total execution time.

[0035] The sleep-entrance stage 202 is indicative of a
predetermined period of time from a first time at which
the user selects the sleep mode to a second time at which
the user falls asleep, and performs a rapid cooling oper-
ation until a room temperatures reaches a first tempera-
ture T,, less than a setup temperature T, at step 302. In
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other words, the sleep-entrance stage 202 performs the
rapid cooling mode capable of rapidly lowering a room
temperature from a current temperature of t,; to the first
temperature T;_, equal to a specific temperature t,4, such
that a user’s skin temperature is reduced to an appropri-
ate temperature and the central nervous system associ-
ated with a human-body temperature control function is
minimized. The rapid cooling time equal to the time from
tog to tr4 may be established in the range from a minimum
of several minutes to a maximum of 1 hour. During the
rapid cooling mode, the cooling capacity of the compres-
sor 108 and the rotation number of the indoor unit fan
110 are increased, and the discharge blade 112 is con-
trolled to adjust a discharge area and a discharge direc-
tion, such that air in the room is easily mixed. During the
remaining time (i.e., a time from ty4 to ty,) of the sleep-
entrance stage 202, the room temperature is maintained
at the first temperature T,, equal to the rapid cooling
temperature, such that the user’'s skin temperature is
continuously lowered at step 304. A temperature drop
range "z" at the sleep-entrance stage 202 is in the range
from 1°C to 4°C, and a total operation time of the sleep-
entrance stage 202 is in the range from a minimum of 30
minutes to a maximum of 3 hours.

[0036] The deep-sleep stage 204 is indicative of a pre-
determined period of time during which the user falls into
adeep sleep, increases a room temperature to a second
temperature T,,, higher than the setup temperature T, at
step 306, maintains the second temperature T,,, for a
predetermined period of time at step 308, and repeatedly
increases or reduces the room temperature in a prede-
termined temperature range from the setup temperature
T, to the second temperature T;,, at steps 310 and 312.
In other words, the deep-sleep stage 204 continuously
increases a room temperature during a predetermined
period of t,,~t53, such that the room temperature reaches
the second temperature T;,,. As a result, the deep-sleep
stage 204 prevents the user’s skin temperature from be-
ing excessively lowered, resulting in the implementation
of an energy saving effect. The time from the temperature
t,, to the other temperature ty5 is in the range from 3
hours to 5 hours. During the time of ty,s3~ty4, the deep-
sleep stage 204 constantly maintains the second tem-
perature T;,,. Thereafter, the reason why the deep-sleep
stage 204 repeatedly increases or reduces the room tem-
perature in a predetermined temperature range from the
setup temperature T, to the second temperature T;,, is
to prevent the user’s skin temperature from being exces-
sively increased or reduced. Furthermore, if the user’s
skin temperature reaches a normal or steady state, the
deep-sleep stage 204 increases the room temperature
to the second temperature T;,,, resulting in the imple-
mentation of an energy saving effect. In the case of the
standard execution time shown in FIG. 2, the time of
to3~ty, is established in the range from a minimum of 1
hour to a maximum of 3 hours. A repetition time from the
rising time of the room temperature to the drop time of
the same is equal to or less than a total of 2 hours.
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[0037] The wake-up stage 206 increases a user’s tem-
perature to facilitate physiological actions of the user. In
more detail, the wake-up stage 206 gradually increases
the room temperature to a third temperature Ti+y higher
than the second temperature T,,,, and maintains the third
temperature Ti+y for a predetermined period of time at
step 314. The time of t,~t,7 during which the wake-up
stage 206 is executed is established in the range from a
minimum of 30 minutes to a maximum of 2 hours. If the
sleep mode setup time elapses during the wake-up stage
206 at step 316, the wake-up mode is terminated.
[0038] In accordance with a preferred embodiment of
the present invention, the user can directly enter a total
execution time of the sleep mode using the user input
unit 104. For example, if the user determines the total
execution time of the sleep mode to be 8 hours equal to
the standard execution time, the sleep-entrance stage
202, the deep-sleep stage 204, and the wake-up stage
206 of FIGS. 2~3 are executed for individual predeter-
mined times, respectively. Inthis case, the execution time
of the sleep-entrance time 202 is established in the range
of a minimum of 30 minutes to a maximum of 3 hours.
The execution time of the wake-up stage 206 is in the
range of 30 minutes to 2 hours. The deep-sleep stage
204 islocated betweenthe sleep-entrance stage 202 and
the wake-up stage 206.

[0039] If the user determines a total execution time of
the sleep mode to be a specifictime (e.g., 4 hours) shorter
than the standard execution time, the wake-up stage 206
and some parts of the deep-sleep stage 204 are omitted.
Otherwise, if the user determines a total execution time
of the sleep mode to be a specific time (e.g., 12 hours)
longer than the standard execution time, the deep-sleep
stage 204 equal to the time of ty3~tyg is repeated during
the above-mentioned time longer than the standard ex-
ecution time. The above-mentioned respective preferred
embodiments are shown in FIGS. 4~7.

[0040] FIG. 4 is a graph illustrating temperature char-
acteristics of a sleep mode for use in an air-conditioner
in accordance with another preferred embodiment of the
presentinvention. FIG. 5is aflow chartillustrating a meth-
od for controlling a sleep mode of an air-conditioner ac-
cording to sleep-mode temperature characteristics
shown in FIG 4 in accordance with another preferred em-
bodiment of the present invention.

[0041] As can be seen from FIGS. 4~5, if a total exe-
cution time of the sleep mode is determined to be about
4 hours less than the standard execution time (i.e., 8
hours), a sleep-entrance time 402 is executed, and then
only some parts of a deep-sleep stage 404 are executed
for the remaining time other than the sleep-entrance time
402.

[0042] In other words, the air-conditioner performs the
rapid cooling mode during a specific time of t4y~t,4 of the
sleep-entrance stage 402 until a current temperature
reaches a first temperature T,_, less than the setup tem-
perature T, at step 502. Thereafter, the air-conditioner
maintains the firsttemperature T,_, equal to the rapid cool-
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ing temperature during a specific time of t44 ~ t4,, such
that the user’s skin temperature is continuously reduced
at step 504.

[0043] The deep-sleep stage 404 increases the room
temperature to a second temperature T,,, higher than
the setup temperature T;, and constantly maintains the
second temperature T,,, at steps 506 and 508. According
to the preferred embodiments shownin FIGS. 4~5, a total
execution time of the sleep mode is short, such that the
preferred embodiments cannot perform not only the
wake-up stage but also the deep-sleep stage 404. There-
fore, when the preferred embodiments perform the deep-
sleep stage 404 during the remaining time of t,o~t,, after
executing the sleep-entrance stage 402, it terminates the
sleep mode if the sleep-mode setup time (e.g., 4 hours)
elapses at step 510.

[0044] FIG. 6 is a graph illustrating temperature char-
acteristics of a sleep mode for use in an air-conditioner
in accordance with still another preferred embodiment of
the present invention. FIG. 7 is a flow chart illustrating a
method for controlling a sleep mode of an air-conditioner
according to sleep-mode temperature characteristics
shown in FIG. 6 in accordance with still another preferred
embodiment of the present invention.

[0045] As can be seenfrom FIGS. 6~7, if the user sets
a total execution time of the sleep mode to about 12
hours, which is longer than the standard execution time,
a specific time of tg3~tgg Of the deep-sleep stage 604 is
repeated during the time longer than the standard exe-
cution time.

[0046] In other words, the air-conditioner performs the
rapid cooling mode during a specific time of tgy~tg4 Of the
sleep-entrance stage 602 until a current temperature
reaches a first temperature T,_, less than the setup tem-
perature T; at step 702. Thereafter, the air-conditioner
maintains the first temperature T, , equalto the rapid cool-
ing temperature during a specific time of tg4 O tg,, such
that the user’s skin temperature is continuously reduced
at step 704.

[0047] The deep-sleep stage 604 increases the room
temperature to a second temperature T,,, higher than
the setup temperature T, at step 706. The deep-sleep
stage 604 maintains the room temperature equal to the
second temperature T;,, during a predetermined period
oftime at step 708, and re-reduces the room temperature
to the setup temperature T; at step 710.

[0048] A total execution time of the sleep mode select-
ed by the user is longer than the standard execution time
by 4 hours in the case of the preferred embodiments
shown in FIGS. 617, such that the deep-sleep mode 604
is extended by 4 hours as compared to the deep-sleep
stage of the standard execution time. As can be seen
from step 608 of FIG. 6 and steps 712, 714, and 716 of
FIG 7, the room temperature is repeatedly increased or
reduced in the range from the setup temperature T, to
the second temperature T;,, during the above-mentioned
extended time, such that an optimum room temperature
appropriate for the user’s deep sleep is maintained.
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[0049] The wake-up stage 606 gradually increases the
room temperature to the third temperature Ti+y higher
than the second temperature T, in the same manner
as in FIGS. 213, and then maintains the third tempera-
ture Tier during a predetermined period of time at step
718. If all of the sleep mode setup time elapses while the
wake-up stage 606 is executed at step 720, the sleep
mode is terminated.

[0050] FIG. 8 is a graph illustrating time- and temper-
ature- control characteristics for use in the method for
controlling the sleep mode of the air-conditioner accord-
ing to sleep-mode temperature characteristics shown in
FIG. 2 according to the present invention. FIG. 8 exem-
plarily shows the standard execution time of the sleep
mode shown in FIGS. 2(03. As can be seen from FIG. 8,
the sleep mode for the air-conditioner includes a sleep-
entrance stage 202, a deep-sleep stage 204, and a wake-
up stage 206. Individual stages 202, 204 and 206 are
controlled in 0.5°C units for each 30 minutes. However,
when the execution time of each stage is less than 30
minutes in the same manner as in the sleep-entrance
stage 202 of FIG. 8 during which the room temperature
is quickly reduced to the first temperature (Ti-2.5°C), in-
dividual stages are controlled in necessary time units
(e.g., 10 minutes).

[0051] FIG.9isagraphillustrating other time-and tem-
perature- control characteristics for use in the method for
controlling the sleep mode of the air-conditioner accord-
ing to sleep-mode temperature characteristics shown in
FIG. 2 according to the present invention. FIG. 9 exem-
plarily shows the standard execution time of the sleep
mode shown in FIGS. 2(03. As can be seen from FIG. 9,
the sleep mode for the air-conditioner includes a sleep-
entrance stage 202, a deep-sleep stage 204, and a wake-
up stage 206. Individual stages 202, 204 and 206 are
controlled in 1°C units for each 1 hour. In more detail,
the air-conditioner detects the room temperature for each
1 hour to properly increase or reduce the room temper-
ature. The increasing- or reducing- range of the room
temperature is controlled in 1°C units, such that the ex-
ample of FIG. 9 greatly reduces the number of operations
of the compressor 108, the number of operations of the
indoor unit fan 110, and the number of operations of the
discharge blade 112, as compared to the example of FIG.
8, resulting in the implementation of the power saving
effect.

[0052] As is apparent from the above description, the
apparatus and method for controlling the sleep mode of
the air-conditioner according to the presentinvention pro-
vides an optimum air-conditioning effect suitable for in-
dividual sleep stages in consideration of temperature
characteristics of the sleep stages of a sleeping human
being, such that it can provide the sleeping human being
with an optimum sleep mode.
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Claims

1. An apparatus for controlling a sleep mode of an air-
conditioner comprising:

a room temperature sensor (106) for detecting
a room temperature;

a user input unit (104) and

a controller (102) for controlling the sleep mode
when the sleep mode begins, such that it exe-
cutes a sleep-entrance stage (202), executes a
deep-sleep stage (204) for gradually increasing
the room temperature to a second temperature
higher than a setup temperature, and executes
a wake-up stage (206) for increasing the room
temperature to a third temperature higher than
the second temperature,

characterized in that at the start (t,, t44, tg0)
of the sleep mode, the controller (102) executes
the sleep-entrance stage (202) for a rapid cool-
ing mode during which the room temperature is
quickly reduced to a first temperature less than
the setup temperature, wherein a total operation
time of the sleep mode is determined by a user
via the user input unit (104) and the controller
allocates a predetermined fixed time to execute
the sleep-entrance stage (202) and the wake-
up stage (206) from among a total operation time
of the sleep mode, and allocates the remaining
time other than operation times for the sleep-
entrance (202) and wake-up stages (206) to an
operation time of the deep-sleep stage (204).

2. Theapparatus according to claim 1, wherein the con-
troller (102) maintains the room temperature at the
first temperature for a predetermined period of time
when the room temperature is reduced to the first
temperature during the sleep-entrance stage (202).

3. The apparatus according to claim 1, wherein the con-
troller (102) maintains the room temperature at the
second temperature for a predetermined period of
time when the room temperature is increased to the
second temperature during the deep-sleep stage
(204).

4. Theapparatus according to claim 1, wherein the con-
troller (102) repeatedly increases or reduces the
room temperature in a predetermined temperature
range from the setup temperature to the second tem-
perature, when the room temperature is increased
to the second temperature during the deep-sleep
stage (204).

5. The apparatus according to claim 1, wherein the con-
troller (102) maintains the room temperature at the
third temperature when the room temperature is in-
creased to the third temperature during the wake-up
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stage (206).

The apparatus according to claim 5, wherein the con-
troller (102) terminates the sleep mode if a predeter-
mined sleep mode time elapses on the condition that
the room temperature is maintained at the third tem-
perature for a predetermined period of time at the
wake-up stage (206).

The apparatus according to claim 1, wherein the
deep-sleep stage (204) includes:

a) if the room temperature is increased to the
second temperature, maintaining the room tem-
perature atthe second temperature during a pre-
determined period of time;

b) repeatedly increasing or reducing the room
temperature within a specific temperature range
from the setup temperature to the second tem-
perature; and

c) if the operation time allocated to the deep-
sleep stage (204) is a short time incapable of
executing the steps a) - b), omitting at least one
ofthe step a), the step b), and the wake-up stage
(2086).

8. The apparatus according to claim 1, wherein the

deep-sleep stage (204) includes:

d) if the room temperature is increased to the
second temperature, maintaining the room tem-
perature atthe second temperature during a pre-
determined period of time;

e) repeatedly increasing or reducing the room
temperature within a specific temperature range
from the setup temperature to the second tem-
perature; and

f) if the operation time allocated to the deep-
sleep stage (204) is longer than a specific time
capable of executingthe steps d) - €), repeatedly
executing at least one of the steps d) - e).

9. The apparatus according to claim 1, wherein:

the air-conditioner further includes a variable ca-
pacity compressor (108), anindoor unitfan (110)
for varying a rotation number, and an outlet for
varying a discharge direction and a discharge
area, and

the controller (102) operates the compressor
(108) at minimum capacity, operates the indoor
unit fan (110) at a minimum rotation number,
and controls the outlet to indirectly provide a us-
er with cool air, and increases at least one of a
cooling capacity of the compressor (108), a ro-
tation number of the indoor unit fan (110), and
the cool-air discharge area if the rapid cooling
mode is required.
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10.

1.

12.

13.

14.

15.

16.

The apparatus according to claim 1, wherein the con-
troller (102) controls the room temperature in 0.5°C
units for each 30 minutes during the sleep mode.

The apparatus according to claim 1, wherein the con-
troller (102) controls the room temperature in 1°C
units for each 1 hour during the sleep mode.

A method for controlling a sleep mode of an air-con-
ditioner comprising:

a) if the sleep mode begins, performing a sleep-
entrance stage (202);

b) performing a deep-sleep stage (204) for grad-
ually increasing the room temperature to a sec-
ond temperature higher than a setup tempera-
ture; and

c) executing a wake-up stage (206) for increas-
ing the room temperature to a third temperature
higher than the second temperature

characterized in that at the start (t,, t4q. tgg) Of the
sleep mode, the sleep-entrance stage (202) is per-
formed for a rapid cooling mode during which a room
temperature is quickly reduced to a first temperature
less than the setup temperature, wherein an overall
operation time of the sleep mode is determined by
a user and the method further comprises allocating
a predetermined fixed time to execute the sleep-en-
trance stage (202) and the wake-up stage (206) from
among a total operation time of the sleep mode; and
allocating the remaining time other than operation
times for the sleep-entrance (202) and wake-up stag-
es (206) to an operation time of the deep-sleep stage
(204).

The method according to claim 12, wherein the
sleep-entrance stage (202) maintains the room tem-
perature at the first temperature for a predetermined
period of time when the room temperature is reduced
to the first temperature.

The method according to claim 12, wherein the
sleep-entrance stage (202) maintains the room tem-
perature at the second temperature for a predeter-
mined period of time when the room temperature is
increased to the second temperature.

The method according to claim 12, wherein the deep-
sleep stage (204) repeatedly increases or reduces
the room temperature in a predetermined tempera-
ture range from the setup temperature to the second
temperature, when the room temperature is in-
creased to the second temperature.

The method according to claim 12, wherein the
wake-up stage (206) maintains the room tempera-
ture at the third temperature when the room temper-
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ature is increased to the third temperature.

The method according to claim 16, further compris-
ing:

terminating the sleep mode if a predetermined
sleep mode time elapses on the condition that
the room temperature is maintained at the third
temperature for a predetermined period of time
at the wake-up stage (206).

The method according to claim 12, wherein the deep-
sleep stage b) (204) includes:

b1) if the room temperature is increased to the
second temperature, maintaining the room tem-
perature atthe second temperature during a pre-
determined period of time;

b2) repeatedly increasing or reducing the room
temperature within a specific temperature range
from the setup temperature to the second tem-
perature; and

b3) if the operation time allocated to the deep-
sleep stage (204) is a short time incapable of
executing the steps a) - b), omitting at least one
ofthe step a), the step b), and the wake-up stage
(2086).

The method according to claim 12, wherein the deep-
sleep stage b) (204) includes:

b4) if the room temperature is increased to the
second temperature, maintaining the room tem-
perature atthe second temperature duringa pre-
determined period of time;

b5) repeatedly increasing or reducing the room
temperature within a specific temperature range
from the setup temperature to the second tem-
perature; and

b6) if the operation time allocated to the deep-
sleep stage (204) is longer than a specific time
capable of executing the steps b4) - b5), repeat-
edly executing at least one of the steps b4) - b5).

The method according to claim 12, further compris-
ing:

operating a compressor (108) at minimum ca-
pacity, operating an indoor unit fan (110) at a
minimum rotation number, and setting a cool-air
discharge direction to an upper direction to in-
directly provide a user with cool air; and
increasing at least one of cooling capacity of the
compressor (108), a rotation number of the in-
doorunitfan (110), and a cool-air discharge area
if the rapid cooling mode is required.

The method according to claim 12, further compris-
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ing:

controlling the room temperature in 0.5°C units
for each 30 minutes during the sleep mode.

22. The method according to claim 12, further compris-

ing:

controlling the room temperature in 1°C units for
each 1 hour during the sleep mode.

Patentanspriiche

Vorrichtung zum Steuern eines Schlaf-Modus einer
Klimaanlage, die umfasst:

einen Raumtemperatur-Sensor (106) zum Er-
fassen einer Raumtemperatur;

eine Benutzereingabe-Einheit (104) und

eine Steuereinrichtung (102), mit der, wenn der
Schlaf-Modus beginnt, der Schlaf-Modus so ge-
steuert wird, dass eine Einschlaf-Stufe (202)
ausgefuhrtwird, eine Tiefschlaf-Stufe (204) aus-
geflihrt wird, mit der die Raumtemperatur all-
mahlich auf eine zweite Temperatur erhoht wird,
die hoher ist als eine Einstelltemperatur, und ei-
ne Aufwach-Stufe (206) ausgefihrt wird, mit der
die Raumtemperatur auf eine dritte Temperatur
erhodht wird, die hoher ist als die zweite Tempe-
ratur,

dadurch gekennzeichnet, dass beim Beginn
(tog, a0 tgg) des Schlaf-Modus die Steuerein-
richtung (102) die Einschlaf-Stufe (202) fir ei-
nen Schnellabkiihlungs-Modus ausfihrt, in des-
sen Verlauf die Raumtemperatur schnell auf ei-
ne erste Temperatur verringert wird, die niedri-
gerist als die Einstelltemperatur, wobei eine Ge-
samt-Betriebszeit des Schlaf-Modus von einem
Benutzer Uber die Benutzereingabe-Einheit
(104) bestimmt wird und die Steuereinrichtung
von der Gesamt-Betriebszeit des Schlaf-Modus
eine vorgegebene feste Zeit zum Ausfiihren der
Einschlaf-Stufe (202) und der Aufwach-Stufe
(206) zuweist und die neben den Betriebszeiten
fur die Einschlaf-Stufe (202) und die Aufwach-
Stufe (206) verbleibende Zeit einer Betriebszeit
der Tiefschlaf-Stufe (204) zuweist.

Vorrichtung nach Anspruch 1, wobei die Steuerein-
richtung (102) die Raumtemperatur tber einen vor-
gegebenen Zeitraum auf der ersten Temperatur halt,
wenn die Raumtemperatur wahrend der Einschlaf-
Stufe (202) auf die erste Temperatur verringert wird.

Vorrichtung nach Anspruch 1, wobei die Steuerein-
richtung (102) die Raumtemperatur tber einen vor-
gegebenen Zeitraum auf der zweiten Temperatur
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halt, wenn die Raumtemperatur wahrend der Tief-
schlaf-Stufe (204) auf die zweite Temperatur erhéht
wird.

Vorrichtung nach Anspruch 1, wobei die Steuerein-
richtung (102) die Raumtemperatur wiederholt in ei-
nem vorgegebenen Temperaturbereich von der Ein-
stelltemperatur auf die zweite Temperatur erhéht
oder verringert, wenn die Raumtemperatur wahrend
der Tiefschlaf-Stufe (204) auf die zweite Temperatur
erhoht wird.

Vorrichtung nach Anspruch 1, wobei die Steuerein-
richtung (102) die Raumtemperatur auf der dritten
Temperatur halt, wenn die Raumtemperatur wah-
rend der Aufwach-Stufe (206) auf die dritte Tempe-
ratur erhéht wird.

Vorrichtung nach Anspruch 5, wobei die Steuerein-
richtung (102) den Schlaf-Modus unter der Bedin-
gung beendet, dass die Raumtemperatur tiber einen
vorgegebenen Zeitraum in der Aufwach-Stufe (206)
auf der dritten Temperatur gehalten wird, wenn eine
vorgegebene Zeit des Schlaf-Modus ablauft.

Vorrichtung nach Anspruch 1, wobei die Tiefschlaf-
Stufe (204) einschlielt, dass:

a) wenn die Raumtemperatur auf die zweite
Temperatur erhéht wird, die Raumtemperatur
wahrend eines vorgegebenen Zeitraums aufder
zweiten Temperatur gehalten wird;

b) die Raumtemperatur innerhalb eines be-
stimmten Temperaturbereiches wiederholt von
der Einstelltemperatur auf die zweite Tempera-
tur erhéht oder verringert wird; und

c) der Schritt a), der Schritt b) oder/und die Auf-
wach-Stufe (206) weggelassen wird/werden,
wenn die der Tiefschlaf-Stufe (204) zugewiese-
ne Betriebszeit eine kurze Zeit ist, in der die
Schritte a) - b) nicht ausgefiihrt werden kénnen.

8. Vorrichtung nach Anspruch 1, wobei die Tiefschlaf-

Stufe (204) einschliet, dass:

d) wenn die Raumtemperatur auf die zweite
Temperatur erhéht wird, die Raumtemperatur
wahrend eines vorgegebenen Zeitraums aufder
zweiten Temperatur gehalten wird;

e) die Raumtemperatur innerhalb eines be-
stimmten Temperaturbereiches wiederholt von
der Einstelltemperatur auf die zweite Tempera-
tur erhoéht oder verringert wird; und

f) wenigstens einer der Schritte d) - e) wiederholt
ausgefiihrt wird, wenn die der Tiefschlaf-Stufe
(204) zugewiesene Betriebszeit langer ist als ei-
ne bestimmte Zeit, in der die Schritte d) - €) aus-
geflihrt werden kdnnen.
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9.

10.

1.

12.

Vorrichtung nach Anspruch 1, wobei:

die Klimaanlage des Weiteren einen Kompres-
sor (108) variabler Kapazitat, einen Lufter (110)
der Inneneinheit mit variabler Drehzahl sowie
einen Auslass zum Andern einer AusstoRrich-
tung und eines AusstoRRbereiches enthalt, und
die Steuereinrichtung (102) den Kompressor
(108) mit minimaler Kapazitat betreibt, den Lif-
ter (110) der Inneneinheit mit minimaler Dreh-
zahl betreibt und den Auslass so steuert, dass
einem Benutzer kihle Luft indirekt zugeleitet
wird, und die Klhlkapazitat des Kompressors
(108), eine Drehzahl des Liifters (110) der In-
neneinheit oder/und den Kihlluft-AusstoRbe-
reich erhoht/vergrofRert, wenn der Schnellab-
kiihlungs-Modus erforderlich ist.

Vorrichtung nach Anspruch 1, wobei die Steuerein-
richtung (102) die Raumtemperatur wahrend des
Schlaf-Modus alle 30 Minuten in Einheiten von 0,5
°C steuert.

Vorrichtung nach Anspruch 1, wobei die Steuerein-
richtung (102) die Raumtemperatur wahrend des
Schlaf-Modus jede Stunde in Einheiten von 1 °C
steuert.

Verfahren zum Steuern eines Schlaf-Modus einer
Klimaanlage, das umfasst:

a) Durchfilhren einer Einschlaf-Stufe (202),
wenn der Schlaf-Modus beginnt;

b) Durchfiihren einer Tiefschlaf-Stufe (204), mit
der die Raumtemperatur allmahlich auf eine
zweite Temperatur erhéht wird, die hoher ist als
eine Einstelltemperatur; und

c) Ausfiihren einer Aufwach-Stufe (206), mit der
die Raumtemperatur auf eine dritte Temperatur
erhdht wird, die hoher ist als die zweite Tempe-
ratur,

dadurch gekennzeichnet, dass beim Beginn (tyq,
t40. tgo) des Schlaf-Modus die Einschlaf-Stufe (202)
fur einen Schnellabkihlungs-Modus durchgefiihrt
wird, in dessen Verlauf eine Raumtemperatur
schnell auf eine erste Temperatur verringert wird,
die niedriger ist als die Einstelltemperatur, wobei ei-
ne Gesamt-Betriebszeit des Schlaf-Modus von ei-
nem Benutzer bestimmt wird und das Verfahren des
Weiteren umfasst, dass von der Gesamt-Betriebs-
zeit des Schlaf-Modus eine vorgegebene feste Zeit
zum Ausfuhren der Einschlaf-Stufe (202) und der
Aufwach-Stufe (206) zugewiesen wird; und

die neben den Betriebszeiten fir die Einschlaf-Stufe
(202) und die Aufwach-Stufe (206) verbleibende Zeit
einer Betriebszeit der Tiefschlaf-Stufe (204) zuge-
wiesen wird.
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13. Verfahren nach Anspruch 12, wobei mit der Ein-
schlaf-Stufe (202) die Raumtemperatur Uber einen
vorgegebenen Zeitraum auf der ersten Temperatur
gehalten wird, wenn die Raumtemperatur auf die
erste Temperatur verringert wird.

14. Verfahren nach Anspruch 12, wobei mit der Ein-
schlaf-Stufe (202) die Raumtemperatur Uber einen
vorgegebenen Zeitraum auf der zweiten Temperatur
gehalten wird, wenn die Raumtemperatur auf die
zweite Temperatur erhoéht wird.

15. Verfahren nach Anspruch 12, wobei mit der Tief-
schlaf-Stufe (204) die Raumtemperatur wiederholt
in einem vorgegebenen Temperaturbereich von der
Einstelltemperatur auf die zweite Temperatur erhéht
oder verringert wird, wenn die Raumtemperatur auf
die zweite Temperatur erhéht wird.

16. Verfahren nach Anspruch 12, wobei mit der Auf-
wach-Stufe (206) die Raumtemperatur auf der drit-
ten Temperatur gehalten wird, wenn die Raumtem-
peratur auf die dritte Temperatur erhéht wird.

17. Verfahren nach Anspruch 16, das des Weiteren um-
fasst:

Beenden des Schlaf-Modus unter der Bedin-
gung, dass die Raumtemperatur Giber einen vor-
gegebenen Zeitraum in der Aufwach-Stufe
(206) auf der dritten Temperatur gehalten wird,
wenn eine vorgegebene Zeit des Schlaf-Modus
ablauft.

18. Verfahren nach Anspruch 12, wobei die Tiefschlaf-
Stufe b) (204) einschlielft, dass:

b1) wenn die Raumtemperatur auf die zweite
Temperatur erhéht wird, die Raumtemperatur
wahrend eines vorgegebenen Zeitraums aufder
zweiten Temperatur gehalten wird;

b2) die Raumtemperatur innerhalb eines be-
stimmten Temperaturbereiches wiederholt von
der Einstelltemperatur auf die zweite Tempera-
tur erhoéht oder verringert wird; und

b3) der Schritt a), der Schritt b) oder/und die
Aufwach-Stufe (206) weggelassen wird/wer-
den, wenn die der Tiefschlaf-Stufe (204) zuge-
wiesene Betriebszeit eine kurze Zeit ist, in der
die Schritte a) - b) nicht ausgeflihrt werden kén-
nen.

19. Verfahren nach Anspruch 12, wobei die Tiefschlaf-
Stufe b) (204) einschlielft, dass:

b4) wenn die Raumtemperatur auf die zweite
Temperatur erhéht wird, die Raumtemperatur
wahrend eines vorgegebenen Zeitraums aufder
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zweiten Temperatur gehalten wird;

b5) die Raumtemperatur innerhalb eines be-
stimmten Temperaturbereiches wiederholt von
der Einstelltemperatur auf die zweite Tempera-
tur erhoéht oder verringert wird; und

b6) wenigstens einer der Schritte b4) - b5) wie-
derholt ausgefiihrt wird, wenn die der Tiefschlaf-
Stufe (204) zugewiesene Betriebszeit Ianger ist
als eine bestimmte Zeit, in der die Schritte b4) -
b5) ausgefiihrt werden kdnnen.

20. Verfahren nach Anspruch 12, das des Weiteren um-
fasst:

Betreiben eines Kompressors (108) mit minima-
ler Kapazitat, Betreiben eines Lifters (110) der
Inneneinheit mit einer minimalen Drehzahl und
Einstellen einer Kiihlluft-AusstoRrichtung auf ei-
ne obere Richtung, so dass einem Benutzer
kihle Luft indirekt zugeleitet wird; und
Erhéhen/VergréRern von Kiihlkapazitat des
Kompressors (108), einer Drehzahl des Liifters
(110) der Inneneinheit oder/und eines Kihlluft-
AusstoRbereiches, wenn der Schnellabkiih-
lungs-Modus erforderlich ist.

21. Verfahren nach Anspruch 12, das des Weiteren um-
fasst:

Steuern der Raumtemperatur wahrend des
Schlaf-Modus alle 30 Minuten in Einheiten von
0,5 °C.

22. Verfahren nach Anspruch 12, das des Weiteren um-
fasst:

Steuern der Raumtemperatur wahrend des
Schlaf-Modus jede Stunde in Einheiten von 1
°C.

Revendications

1. Appareil de commande d’un mode veille d’un clima-
tiseur comprenant :

un capteur de température ambiante (106) pour
détecter une température ambiante ;

une unité d’entrée utilisateur (104) et

une commande (102) pour commander le mode
veille lorsque le mode veille débute, de telle ma-
niere qu’elle exécute une phase d’entrée en
veille (202), exécute une phase de veille profon-
de (204) pour augmenter progressivement la
température ambiante jusqu’a une seconde
température supérieure a une température pa-
ramétrée, et exécute une phase de réveil (206)
pour augmenter la température ambiante jus-
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qu’a une troisieme température supérieure ala
seconde température,

caractérisée en ce qu’au démarrage (tyq, tsq,
tgo) du mode veille, la commande (102) exécute
la phase d’entrée en veille (202) pour un mode
de refroidissement rapide au cours duquel la
température ambiante est rapidement réduite
jusqu’a une premiere température inférieure a
la température paramétrée, ou une durée totale
de fonctionnement du mode veille est détermi-
née par un utilisateur via l'unité d’entrée utilisa-
teur (104) et la commande alloue une durée fixe
prédéterminée faisant partie d’'une durée totale
de fonctionnement du mode veille, pour exécu-
ter la phase d’entrée en veille (202) et la phase
de réveil (206), et alloue la durée restante en-
dehors des durées de fonctionnement pour les
phases d’entrée en veille (202) et de réveil (206)
a une durée de fonctionnement de la phase de
veille profonde (204).

Appareil selon la revendication 1, ou la commande
(102) maintient la température ambiante ala premie-
re température pour une durée prédéterminée lors-
que latempérature ambiante est réduite ala premie-
re température pendant la phase d’entrée en veille
(202).

Appareil selon la revendication 1, ou la commande
(102) maintient la température ambiante a la secon-
de température pour une durée prédéterminée lors-
que latempérature ambiante est augmentée jusqu’a
la seconde température pendant la phase de veille
profonde (204).

Appareil selon la revendication 1, ou la commande
(102) augmente ou diminue de fagon répétée la tem-
pérature ambiante dans une plage de températures
prédéterminée allant de la température paramétrée
a la seconde température, lorsque la température
ambiante est augmentée jusqu’ala seconde tempé-
rature pendant la phase de veille profonde (204).

Appareil selon la revendication 1, ou la commande
(102) maintient la température ambiante a la troisie-
me température lorsque latempérature ambiante est
augmentée jusqu’a la troisieme température pen-
dant la phase de réveil (206).

Appareil selon la revendication 5, ou la commande
(102) met fin au mode veille a I'écoulement d’'une
durée prédéterminée de mode veille, a condition que
la température ambiante soit maintenue a la troisie-
me température pour une durée prédéterminée pen-
dant la phase de réveil (206).

Appareil selon la revendication 1, ou la phase de
veille profonde (204) inclut les étapes consistant a :
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a) si la température ambiante est augmentée
jusqu’a la seconde température, maintenir la
température ambiante a la seconde températu-
re pendant une durée prédéterminée ;

b) augmenter ou réduire la température ambian-
te de maniere répétée dans une plage de tem-
pératures spécifique allant de la température
paramétrée a la seconde température ; et

c) si la durée de fonctionnement allouée a la
phase de veille profonde (204) est une durée
courte inadaptée a I'exécution des étapes a) -
b), omettre au moins une des étapes parmil'éta-
pe a), I'étape b), et la phase de réveil (206).

8. Appareil selon la revendication 1, ou la phase de

veille profonde (204) inclut les étapes consistant a :

d) si la température ambiante est augmentée
jusqu’a la seconde température, maintenir la
température ambiante a la seconde températu-
re pendant une durée prédéterminée ;

e) augmenter ou réduire la température ambian-
te de maniere répétée dans une plage de tem-
pératures spécifique allant de la température
paramétrée a la seconde température ; et

f) siladurée de fonctionnement allouée ala pha-
se de veille profonde (204) est plus longue
qu’une durée spécifique permettant d’exécuter
les étapes d) - e), exécuter de maniére répétée
au moins une des étapes d) - e).

9. Appareil selon la revendication 1, ou :

le climatiseur inclut en outre un compresseur a
capacité variable (108), un ventilateur d’unité in-
térieure (110) pour faire varier un nombre de
rotations, et une sortie pour faire varier une di-
rection de décharge et une zone de décharge, et
la commande (102) fait fonctionner le compres-
seur (108) a capacité minimale, fait fonctionner
le ventilateur d’unité intérieure (110) a un nom-
bre minimal de rotations, et commande la sortie
pour fournir indirectement un utilisateur en air
frais, et augmente au moins un des parametres
parmi une capacité de refroidissement du com-
presseur (108), un nombre de rotations du ven-
tilateur d’unité intérieure (110), etla zone de dé-
charge d’air frais si le mode de refroidissement
rapide est requis.

10. Appareil selon la revendication 1, ou la commande

(102) commande la température ambiante par unités
de 0,5°C toutes les 30 minutes lors du mode veille.

11. Appareil selon la revendication 1, ou la commande

(102) commande la température ambiante par unités
de 1°C toutes les heures lors du mode veille.
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Procédé de commande d’un mode veille d’un clima-
tiseur comprenant les étapes consistant a :

a) si le mode veille débute, effectuer une phase
d’entrée en veille (202) ;

b) effectuer une phase de veille profonde (204)
pour augmenter progressivement la températu-
re ambiante jusqu’a une seconde température
supérieure a une température paramétrée ; et,
c) exécuter une phase de réveil (206) pour aug-
menter la température ambiante jusqu’a une
troisieme température supérieure a la seconde
température

caractérisée en ce qu’au démarrage (tyq, t49, tg0)
du mode veille, la phase d’entrée en veille (202) est
effectuée pour un mode de refroidissement rapide
au cours duquel la température ambiante est rapi-
dement réduite jusqu’a une premiére température
inférieure a la température paramétrée, ou une du-
rée totale de fonctionnement du mode veille est dé-
terminée par un utilisateur et le procédé comprend
en outre une allocation d’une durée fixe prédétermi-
née faisant partie d’'une durée totale de fonctionne-
mentdumode veille, pour exécuter laphase d’entrée
en veille (202) et la phase de réveil (206) ; et
alloue la durée restante hors des durées de fonc-
tionnement pour les phases d’entrée en veille (202)
et de réveil (206) a une durée de fonctionnement de
la phase de veille profonde (204).

Procédé selon larevendication 12, ou la phase d’en-
trée en veille (202) maintient la température ambian-
te a la premiére température pour une durée prédé-
terminée lorsque la température ambiante est rédui-
te a la premiere température.

Procédé selon larevendication 12, ou la phase d’en-
trée en veille (202) maintient la température ambian-
te a la seconde température pour une durée prédé-
terminée lorsque la température ambiante est aug-
mentée a la seconde température.

Procédeé selon la revendication 12, ou la phase de
veille profonde (204) augmente ou diminue de fagon
répétée la température ambiante dans une plage de
températures prédéterminée allant de la températu-
re paramétrée a la seconde température, lorsque la
température ambiante est augmentée jusqu’a la se-
conde température.

Procédé selon la revendication 12, ou la phase de
réveil (206) maintient la température ambiante a la
troisieme température lorsque la température am-
biante est augmentée jusqu’a la troisieme tempéra-
ture.

Procédeé selon la revendication 16, comprenant en

15

20

25

30

35

40

50

55

12

outre I'étape consistant a :

mettre fin au mode veille a I'écoulement d’'une
durée prédéterminée de mode veille a condition
que la température ambiante est maintenue a
la troisiéme température pour une durée prédé-
terminée lors de la phase de réveil (206).

18. Procédé selon la revendication 12, ou la phase b)

de veille profonde (204) inclut les étapes consistant
a:

b1) si la température ambiante est augmentée
jusqu’a la seconde température, maintenir la
température ambiante a la seconde températu-
re pendant une durée prédéterminée ;

b2) augmenter ou réduire la température am-
biante de maniére répétée dans une plage de
températures spécifique allant de la températu-
re paramétrée a la seconde température ; et
b3) si la durée de fonctionnement allouée a la
phase de veille profonde (204) est une durée
courte inadaptée a I'exécution des étapes a) -
b), omettre au moins une des étapes parmil'éta-
pe a), I'étape b), et la phase de réveil (206).

19. Procédé selon la revendication 12, ou la phase b)

de veille profonde (204) inclut les étapes consistant
a:

b4) si la température ambiante est augmentée
jusqu’a la seconde température, maintenir la
température ambiante a la seconde températu-
re pendant une durée prédéterminée ;

b5) augmenter ou réduire la température am-
biante de maniére répétée dans une plage de
températures spécifique allant de la températu-
re paramétrée a la seconde température ; et
b6) si la durée de fonctionnement allouée a la
phase de veille profonde (204) est plus longue
qu’une durée spécifique permettant d’exécuter
les étapes b4) - b5), exécuter de maniére répé-
tée au moins une des étapes b4) - b5).

20. Procédé selon la revendication 12, comprenant en

outre les étapes consistant a :

opérer un compresseur (108) a une capacité mi-
nimale, opérer un ventilateur d’unité intérieure
(110) a un nombre minimal de rotations, etrégler
une direction de décharge d’air frais sur une di-
rection supérieure pour fournir indirectement un
utilisateur en air frais ; et

augmenter au moins un des parameétres parmi
une capacité de refroidissement du compres-
seur (108), un nombre de rotations du ventila-
teur d’unité intérieure (110), et la zone de dé-
charge d’air frais si le mode de refroidissement



21.
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rapide est requis.

Procédé selon la revendication 12, comprenant en
outre I'étape consistant a :

commander la température ambiante par unités
de 0,5°C toutes les 30 minutes lors du mode
veille.

Procédé selon la revendication 12, comprenant en
outre I'étape consistant a :

commander la température ambiante par unités
de 1°C toutes les heures lors du mode veille.
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