EP 3 699 508 A1

(19) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3 699 508 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
26.08.2020 Bulletin 2020/35

(21) Application number: 18867787.6

(22) Date of filing: 10.10.2018

(51) IntClL:

F24F 11/79 (2018.0%) F24F 11/65 (2018.07)

F24F 11/89 2018.0)

(86) International application number:

PCT/JP2018/037760

(87) International publication number:

WO 2019/078067 (25.04.2019 Gazette 2019/17)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILTLULVMC MK MT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
KH MA MD TN

(30) Priority: 20.10.2017 JP 2017203721
(71) Applicant: Mitsubishi Heavy Industries Thermal

Systems, Ltd.
Minato-ku, Tokyo 108-8215 (JP)

(72) Inventors:

¢ YAMAGUCHI Tomomitsu
Tokyo 108-8215 (JP)

¢ TAKANO Masashi
Tokyo 108-8215 (JP)

¢ KANAMORI Azusa
Tokyo 108-8215 (JP)

(74) Representative: Henkel & Partner mbB

Patentanwaltskanzlei, Rechtsanwaltskanzlei
Maximiliansplatz 21
80333 Miinchen (DE)

(54) CONTROL DEVICE, CONTROL METHOD USING CONTROL DEVICE, AND PROGRAM

(57) A control device for an air conditioner equipped
with up/down flaps that are provided at a discharge open-
ing and that change the breeze direction in the up/down
direction, and left/right louvers that change the breeze
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FIG. 3

operation mode of the air conditioner, a temperature dif-
ference between a set temperature and an indoor tem-
perature, and an indoor humidity level detected by a hu-
midity sensor, controls the up/down flaps and/or the
left/right louvers so as to undergo a swinging movement
and thereby diffuse the airflow.
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Description
Technical Field

[0001] The present invention relates to a control de-
vice, a control method using the control device, and a
program.

[0002] This application is based upon and claims the
benefit of priority from Japanese Patent Application No.
2017-203721, filed October 20, 2017, the entire contents
of which are incorporated herein by reference.

Background Art

[0003] In an air conditioner that adjusts a temperature
of a space, various blowing controls are performed, such
as a blowing control for allowing a person in a space to
feel comfortability is performed.

[0004] PTL 1 discloses a technique related to blowing
in consideration of a humidity level in a cooling operation
of the air conditioner.

Citation List
Patent Literature

[0005] [PTL 1]Japanese Unexamined Patent Applica-
tion Publication No. 2017-040407

Summary of Invention
Technical Problem

[0006] On the other hand, in a case where an air con-
ditioner is operated for cooling in a space of an environ-
ment in which the humidity level is low (generally, lower
than 60%), it is known that a sensible temperature of a
person in the space is lowered. In addition, in a case
where an air conditioner is operated for heatingin a space
of an environment in which the atmospheric temperature
is approximately 10 degrees or higher and the humidity
levelis high (generally, higher than 60%), it is known that
a sensible temperature of a person in the space rises.

[0007] On the other hand, in a general air conditioner,
in a case where a difference between an actual temper-
ature of a space and a temperature set in the air condi-
tioner is large, a strong wind operation is performed such
that the temperature of the space is quickly brought close
to the temperature set in the air conditioner. For this rea-
son, in particular, in a case where an air conditioner is
operated for cooling in a space of an environment in
which the humidity level is low, or in a case where an air
conditioner is operated for heating in a space of an en-
vironment in which the atmospheric temperature is ap-
proximately 10 degrees or higher and the humidity level
is high, a sensible temperature of a person in the space
is greatly different from the temperature set in the air
conditioner, and as a result, the person in the space may
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feel uncomfortable.

[0008] Thus, there is a need for a technique capable
of realizing an operation of an air conditioner that allows
aperson in the space notto feel uncomfortable according
to the humidity level and the temperature of the space in
which the air conditioner is operated.

[0009] An object of the present invention is to provide
a control device, a control method using the control de-
vice, and a program capable of solving the problem.

Solution to Problem

[0010] According to a first aspect of the present inven-
tion, there is provided a control device for an air condi-
tioner including up/down flaps which are provided at a
discharge opening and change a wind direction in an
up/down direction and left/right louvers which change the
wind direction in a left/right direction, the control device
including: a control unit that performs a control for diffus-
ing an airflow by swinging at least one of the up/down
flaps and the left/right louvers based on an operation
mode of the air conditioner, a temperature difference be-
tween a set temperature and an indoor temperature, and
an indoor humidity level detected by a humidity sensor.
[0011] According to a second aspect of the present
invention, the control device according to the first aspect
may further include: a recognition unit that recognizes
presence of a humidifier which operates in a space in
which the air conditioner performs air conditioning. In the
control device, the control unit may perform the control
for diffusing the airflow in a case where the recognition
unit recognizes an operation of the humidifier and the
temperature difference for each of the operation modes
satisfies a predetermined condition.

[0012] According to athird aspect of the presentinven-
tion, in the control device according to the first aspect or
the second aspect, in a case where the temperature dif-
ference is equal to or larger than a first temperature, the
operation mode is a cooling mode, and the humidity level
is lower than a first humidity level, the control unit may
repeat, as the control for diffusing the airflow, a first con-
trol, a second control, and a third control in order, the first
control being a control for widening a gap between the
up/down flaps and swinging the left/right louvers by a first
predetermined number of times, the second control being
a control for fixing the left/right louvers in a direction in
which the wind direction is directed to the front, narrowing
the gap between the up/down flaps, and swinging the
up/down flaps by a second predetermined number of
times in up-blowing, the third control being a control for
fixing the left/right louvers in a direction in which the wind
direction is directed to the front, and operating the
up/down flaps for a first predetermined time in horizontal-
blowing.

[0013] According to a fourth aspect of the present in-
vention, in the control device according to any one of the
first aspect to the third aspect, in a case where the tem-
perature difference is equal to or larger than a second
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temperature, the operation mode is a heating mode, and
the humidity level is equal to or higher than a second
humidity level, the control unit may repeat, as the control
for diffusing the airflow, a fourth control, a fifth control,
and a sixth control in order, the fourth control being a
control for widening the gap between the up/down flaps
and swinging the left/right louvers by a first predeter-
mined number of times, the fifth control being a control
for fixing the left/right louvers in a direction in which the
wind direction is directed to the front, narrowing the gap
between the up/down flaps, and swinging the up/down
flaps by a second predetermined number of times in
down-blowing, the sixth control being a control for fixing
the left/right louvers in a direction in which the wind di-
rection is directed to the front, and operating the up/down
flaps for a first predetermined time in down-blowing.
[0014] According to a fifth aspect of the presentinven-
tion, there is provided a control method using a control
device for an air conditioner including up/down flaps
which are provided at a discharge opening and change
awind direction in an up/down direction and left/right lou-
vers which change the wind direction in a left/right direc-
tion, the control method including: performing a control
for diffusing an airflow by swinging at least one of the
up/down flaps and the left/right louvers based on an op-
eration mode of the air conditioner, a temperature differ-
ence between a set temperature and an indoor temper-
ature, and anindoor humidity level detected by a humidity
sensor.

[0015] According to a sixth aspect of the present in-
vention, there is provided a program causing a computer
of a control device for an air conditioner including
up/down flaps which are provided at a discharge opening
and change a wind direction in an up/down direction and
left/right louvers which change the wind direction in a
left/right direction, to execute: performing a control for
diffusing an airflow by swinging at least one of the
up/down flaps and the left/right louvers based on an op-
eration mode of the air conditioner, a temperature differ-
ence between a set temperature and an indoor temper-
ature, and anindoor humidity level detected by a humidity
sensor.

Advantageous Effects of Invention

[0016] According to the control device of the embodi-
ments of the present invention, it is possible to realize
the operation of the air conditioner that allows a person
in the space not to feel uncomfortable according to the
humidity level and the temperature of the space in which
the air conditioner is operated.

Brief Description of Drawings
[0017]

Fig. 1 is a diagram illustrating a configuration of an
air conditioner system according to a first embodi-
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ment of the present invention.

Fig. 2 is a first diagram illustrating a configuration of
an air conditioner according to the first embodiment
of the present invention.

Fig. 3is a second diagram illustrating a configuration
of the air conditioner according to the first embodi-
ment of the present invention.

Fig. 4 is a diagram illustrating a configuration of a
control device according to the first embodiment of
the present invention.

Fig. 5 is a diagram for explaining a wind direction
control by the control device according to the first
embodiment of the present invention.

Fig. 6 is a flowchartillustrating processing of the con-
trol device according to the first embodiment of the
present invention.

Fig. 7 is a diagram illustrating a configuration of an
air conditioner system according to a second em-
bodiment of the present invention.

Fig. 8 is a diagram illustrating a configuration of a
control device according to the second embodiment
of the present invention.

Fig. 9 is a diagram illustrating a configuration of an
air conditioner according to another embodiment of
the present invention.

Fig. 10 is a schematic block diagram illustrating a
configuration of a computer according to atleastone
embodiment.

Description of Embodiments
<First Embodiment>

[0018] Hereinafter, a configuration of an air conditioner
system 1 according to a first embodiment of the present
invention will be described.

[0019] The air conditioner system 1 is a system that
performs an operation based on a control which does not
cause a feeling of cold air in a case where, in a cooling
operation, a humidity level is low (lower than 60%) and
a temperature difference between an atmospheric tem-
perature in a space and a set temperature of an air con-
ditioner is equal to or larger than five degrees, and that
performs an operation which allows a person in a space
not to feel warm air in a case where, in a heating opera-
tion, the humidity level is high (equal to or higher than
60%) and a temperature difference between an atmos-
pheric temperature in a space and a set temperature of
an air conditioner is equal to or larger than five degrees.
As illustrated in Fig. 1, the air conditioner system 1 in-
cludes an air conditioner 10 (air conditioner) and a control
device 20.

[0020] As illustrated in Fig. 2, the air conditioner 10
includes a wind direction up/down changing mechanism
101 and a wind direction left/right changing mechanism
102. The air conditioner 10 is, for example, a wall-mount-
ed air conditioner.

[0021] The wind direction up/down changing mecha-
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nism 101 is a mechanism that changes a direction of
airflow in an up/down direction. The wind direction
up/down changing mechanism 101 corresponds to, for
example, up/down flaps as illustrated in Fig. 3.

[0022] The wind direction left/right changing mecha-
nism 102 is a mechanism that changes the direction of
the airflow in a left/right direction. The wind direction
left/right changing mechanism 102 corresponds to, for
example, left/right louvers as illustrated in Fig. 3.
[0023] As illustrated in Fig. 4, the control device 20
includes a blowing control unit 201 and a wind direction
control unit 202 (an example of a control unit).

[0024] The blowing control unit 201 specifies an oper-
ation mode and a temperature which are set for the air
conditioner 10. The blowing control unit 201 controls a
temperature and an amount of the airflow output from
the air conditioner 10 based on the specified operation
mode and the specified temperature. The operation
mode which is set for the air conditioner 10 is a cooling
operation or a heating operation. The temperature which
is set for the air conditioner 10 is, for example, a temper-
ature which is set via a remote controller of the air con-
ditioner 10.

[0025] The wind direction control unit 202 controls the
direction of the airflow of the wind direction up/down
changing mechanism 101 in the up/down direction. Fur-
ther, the wind direction control unit 202 controls the di-
rection of the airflow of the wind direction left/right chang-
ing mechanism 102 in the left/right direction.

[0026] Specifically, the wind direction control unit 202
controls the direction of the airflow by the wind direction
up/down changing mechanism 101 and the direction of
the airflow by the wind direction left/right changing mech-
anism 102 according to a temperature difference be-
tween the temperature which is set for the air conditioner
10 and an atmospheric temperature in a space.

[0027] The wind direction control by the wind direction
control unit 202 will be more specifically described. Here,
an example of the wind direction control by the wind di-
rection control unit 202 for each operation mode and for
each condition will be described.

[0028] In acase where the operation mode is the cool-
ing operation and the humidity level is equal to or higher
than 60%, a sensible temperature of a person in the
space does not greatly differ from the temperature which
is set for the air conditioner 10. Therefore, according to
the temperature difference between the temperature
which is setfor the air conditioner 10 and the atmospheric
temperature in the space, a wind direction control under
a following condition 1, a wind direction control under a
following condition 2, and a wind direction control under
a following condition 3 are performed.

(Wind Direction Control under Condition 1)
[0029] Itis assumed that a case where, the operation

mode is the cooling operation, the humidity level is equal
to or higher than 60%, and the temperature difference is
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equal to or larger than five degrees is a condition 1. In a
case where the condition 1 is satisfied, the wind direction
control unit 202 fixes the left/right louvers as the wind
direction left/right changing mechanism 102 in a direction
in which the wind direction is directed to the front. Further,
the wind direction control unit 202 narrows a gap between
the up/down flaps as the wind direction up/down chang-
ing mechanism 101, and swings the up/down flaps in up-
blowing.

(Wind Direction Control under Condition 2)

[0030] Itis assumed that a case where, the operation
mode is the cooling operation, the humidity level is equal
to or higher than 60%, and the temperature difference is
equal to or larger than two degrees (an example of a first
temperature) and smaller than five degrees is a condition
2. In a case where the condition 2 is satisfied, the wind
direction control unit 202 widens the gap between the
up/down flaps as the wind direction up/down changing
mechanism 101. As afirst control, the wind direction con-
trol unit 202 swings the left/right louvers as the wind di-
rection left/right changing mechanism 102, in the left/right
direction, for three cycles (an example of a first prede-
termined number of times). As a second control, the wind
direction control unit 202 fixes the left/right louvers to the
front, narrows the gap between the up/down flaps, and
swings the up/down flaps for five cycles (an example of
a second predetermined number of times) in up-blowing.
As a third control, the wind direction control unit 202 fixes
the left/right louvers to the front, and operates the
up/down flaps for a first predetermined time in horizontal-
blowing. The wind direction control unit 202 repeats the
first control, the second control, and the third control in
order. Each time the first control, the second control, and
the third control are repeated in order, the wind direction
control unit 202 shortens the first predetermined time
which is the operation time in the third control (for exam-
ple, five minutes).

(Wind Direction Control under Condition 3)

[0031] Itis assumed that a case where, the operation
mode is the cooling operation, the humidity level is equal
to or higher than 60%, and the temperature difference is
smaller than two degrees is a condition 3. In a case where
the condition 3 is satisfied, the wind direction control unit
202 fixes the left/right louvers to the front, and operates
the up/down flaps for the first predetermined time in hor-
izontal-blowing.

[0032] Inacase where the operation mode is the cool-
ing operation and the humidity level is lower than 60%,
the sensible temperature of the person in the space great-
ly differs from the temperature which is set for the air
conditioner 10. Therefore, according to the temperature
difference between the temperature which is set for the
air conditioner 10 and the atmospheric temperature in
the space, a wind direction control under a following con-
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dition 4, a wind direction control under a following con-
dition 5, and a wind direction control under a following
condition 6 are performed.

(Wind Direction Control under Condition 4)

[0033] Itis assumed that a case where, the operation
mode is the cooling operation, the humidity level is lower
than 60%, and the temperature difference is equal to or
larger than five degrees is a condition 4. In a case where
the condition 4 is satisfied, the wind direction control unit
202 performs the same control as the wind direction con-
trol under the condition 2.

(Wind Direction Control under Condition 5)

[0034] Itis assumed that a case where, the operation
mode is the cooling operation, the humidity level is lower
than 60%, and the temperature difference is equal to or
larger than two degrees and smaller than five degrees is
a condition 5. In a case where the condition 5 is satisfied,
the wind direction control unit 202 performs the same
control as the wind direction control under the condition 2.

(Wind Direction Control under Condition 6)

[0035] Itis assumed that a case where, the operation
mode is the cooling operation, the humidity level is lower
than 60%, and the temperature difference is smaller than
two degrees is a condition 6. In a case where the condition
6 is satisfied, the wind direction control unit 202 performs
the same control as the wind direction control under the
condition 3.

[0036] Ina case where the operation mode is the heat-
ing operation and the humidity level is lower than 60%,
the sensible temperature of the person in the space does
not greatly differ from the temperature which is set for
the air conditioner 10. Therefore, according to the tem-
perature difference between the temperature which is set
for the air conditioner 10 and the atmospheric tempera-
ture in the space, a wind direction control under a follow-
ing condition 7, a wind direction control under a following
condition 8, and awind direction control under a following
condition 9 are performed.

(Wind Direction Control under Condition 7)

[0037] Itis assumed that a case where, the operation
mode is the heating operation, the humidity level is lower
than 60%, and the temperature difference is equal to or
larger than five degrees is a condition 7. In a case where
the condition 7 is satisfied, the wind direction control unit
202 fixes the left/right louvers as the wind direction
left/right changing mechanism 102 in a direction in which
the wind direction is directed to the front. Further, the
wind direction control unit 202 narrows the gap between
the up/down flaps as the wind direction up/down chang-
ing mechanism 101, and swings the up/down flaps in
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down-blowing.
(Wind Direction Control under Condition 8)

[0038] Itis assumed that a case where, the operation
mode is the heating operation, the humidity level is lower
than 60%, and the temperature difference is equal to or
larger than two degrees (an example of a second tem-
perature) and smaller than five degrees is a condition 8.
In a case where the condition 8 is satisfied, the wind
direction control unit 202 widens the gap between the
up/down flaps as the wind direction up/down changing
mechanism 101. As a fourth control, the wind direction
control unit 202 swings the left/right louvers as the wind
direction left/right changing mechanism 102, in the
left/right direction, for three cycles (an example of a third
predetermined number of times). As a fifth control, the
wind direction control unit 202 fixes the left/right louvers
to the front, narrows the gap between the up/down flaps,
and swings the up/down flaps for five cycles (an example
of afourth predetermined number of times) in down-blow-
ing. As a sixth control, the wind direction control unit 202
fixes the left/right louvers to the front, and operates the
up/down flaps for a second predetermined time in down-
blowing. The wind direction control unit 202 repeats the
fourth control, the fifth control, and the sixth control in
order. Each time the fourth control, the fifth control, and
the sixth control are repeated in order, the wind direction
control unit 202 shortens the second predetermined time
as an operation time in the sixth control (for example, five
minutes).

(Wind Direction Control under Condition 9)

[0039] Itis assumed that a case where, the operation
mode is the heating operation, the humidity level is lower
than 60%, and the temperature difference is smaller than
two degrees is a condition 9. In a case where the condition
9 is satisfied, the wind direction control unit 202 fixes the
left/right louvers to the front, and operates the up/down
flaps for the second predetermined time in down-blowing.
[0040] Inacase where the operation mode is the heat-
ing operation and the humidity level is equal to or higher
than 60%, the sensible temperature of the person in the
space greatly differs from the temperature which is set
for the air conditioner 10. Therefore, according to the
temperature difference between the temperature which
is set for the air conditioner 10 and the atmospheric tem-
perature in the space, a wind direction control under a
following condition 10, a wind direction control under a
following condition 11, and a wind direction control under
a following condition 12 are performed.

(Wind Direction Control under Condition 10)
[0041] Itis assumed that a case where, the operation

mode is the heating operation, the humidity level is equal
to or higher than 60%, and the temperature difference is
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equal to or larger than five degrees is a condition 4. In a
case where the condition 10 is satisfied, the wind direc-
tion control unit 202 performs the same control as the
wind direction control under the condition 8.

(Wind Direction Control under Condition 11)

[0042] Itis assumed that a case where, the operation
mode is the heating operation, the humidity level is equal
to or higher than 60%, and the temperature difference is
equal to or larger than two degrees and smaller than five
degrees is a condition 11. In a case where the condition
11 is satisfied, the wind direction control unit 202 per-
forms the same control as the wind direction control under
the condition 8.

(Wind Direction Control under Condition 12)

[0043] Itis assumed that a case where, the operation
mode is the heating operation, the humidity level is equal
to or higher than 60%, and the temperature difference is
smaller than two degrees is a condition 12. In a case
where the condition 12 is satisfied, the wind direction
control unit 202 performs the same control as the wind
direction control under the condition 9.

[0044] Each of the wind direction controls under the
conditions 1 to 12 can be summarized in a table as illus-
trated in Fig. 5.

[0045] Next, processing of the wind direction control
by the control device 20 according to the firstembodiment
of the present invention will be described with reference
to Fig. 6.

[0046] The blowing control unit 201 specifies an oper-
ation mode and a temperature which are set for the air
conditioner 10 (step S1).

[0047] The wind direction control unit 202 determines
whether or not the operation mode specified by the blow-
ing control unit 201 is the cooling operation (step S2).
[0048] In a case where it is determined that the oper-
ation mode specified by the blowing control unit 201 is
the cooling operation (YES in step S2), the wind direction
control unit 202 determines whether or not the humidity
level is equal to or higher than 60% (step S3).

[0049] In acase whereitis determined that the humid-
ity level is equal to or higher than 60% (YES in step S3),
the wind direction control unit 202 determines whether
or not the temperature difference between the tempera-
ture specified by the blowing control unit 201 and the
actual temperature in the space is equal to or larger than
five degrees (step S4).

[0050] In a case where it is determined that the tem-
perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is equal to or larger than five degrees
(YES in step S4), the wind direction control unit 202 de-
termines that the condition 1 is satisfied, and performs
the wind direction control under the condition 1 (step S5).
[0051] In a case where it is determined that the tem-
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perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is notequal to or larger than five degrees
(NO in step S4), the wind direction control unit 202 de-
termines whether or not the temperature difference be-
tween the temperature specified by the blowing control
unit 201 and the actual temperature in the space is equal
to or larger than two degrees (step S6).

[0052] In a case where it is determined that the tem-
perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is equal to or larger than two degrees
(YES in step S6), the wind direction control unit 202 de-
termines that the condition 2 is satisfied, and performs
the wind direction control under the condition 2 (step S7).
[0053] In a case where it is determined that the tem-
perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is notequal to or larger than two degrees
(NO in step S6), the wind direction control unit 202 de-
termines that the condition 3 is satisfied, and performs
the wind direction control under the condition 3 (step S8).
[0054] Inacase where itis determined that the humid-
ity level is not equal to or higher than 60% (NO in step
S3), the wind direction control unit 202 determines wheth-
er or not the temperature difference between the tem-
perature specified by the blowing control unit 201 and
the actual temperature in the space is equal to or larger
than five degrees (step S9).

[0055] In a case where it is determined that the tem-
perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is equal to or larger than five degrees
(YES in step S9), the wind direction control unit 202 de-
termines that the condition 4 is satisfied, and performs
the wind direction control under the condition 4 (step
S10) .

[0056] In a case where it is determined that the tem-
perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is notequal to or larger than five degrees
(NO in step S9), the wind direction control unit 202 de-
termines whether or not the temperature difference be-
tween the temperature specified by the blowing control
unit 201 and the actual temperature in the space is equal
to or larger than two degrees (step S11).

[0057] In a case where it is determined that the tem-
perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is equal to or larger than two degrees
(YES in step S11), the wind direction control unit 202
determines that the condition 5 is satisfied, and performs
the wind direction control under the condition 5 (step
S12) .

[0058] In a case where it is determined that the tem-
perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is notequal to or larger than two degrees
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(NO in step S11), the wind direction control unit 202 de-
termines that the condition 6 is satisfied, and performs
the wind direction control under the condition 6 (step
S13).

[0059] In a case where it is determined that the oper-
ation mode specified by the blowing control unit 201 is
not the cooling operation (NO in step S2), the wind di-
rection control unit 202 determines whether or not the
humidity level is lower than 60% (step S14).

[0060] In acase whereitis determined that the humid-
ity level is lower than 60% (YES in step S14), the wind
direction control unit 202 determines whether or not the
temperature difference between the temperature speci-
fied by the blowing control unit 201 and the actual tem-
perature in the space is equal to or larger than five de-
grees (step S15).

[0061] In a case where it is determined that the tem-
perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is equal to or larger than five degrees
(YES in step S15), the wind direction control unit 202
determines that the condition 7 is satisfied, and performs
the wind direction control under the condition 7 (step
S16) .

[0062] In a case where it is determined that the tem-
perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is notequal to or larger than five degrees
(NO in step S15), the wind direction control unit 202 de-
termines whether or not the temperature difference be-
tween the temperature specified by the blowing control
unit 201 and the actual temperature in the space is equal
to or larger than two degrees (step S17).

[0063] In a case where it is determined that the tem-
perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is equal to or larger than two degrees
(YES in step S17), the wind direction control unit 202
determines that the condition 8 is satisfied, and performs
the wind direction control under the condition 8 (step
S18).

[0064] In a case where it is determined that the tem-
perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is notequal to or larger than two degrees
(NO in step S17), the wind direction control unit 202 de-
termines that the condition 9 is satisfied, and performs
the wind direction control under the condition 9 (step
S19).

[0065] Inacase where itis determined that the humid-
ity level is not lower than 60% (NO in step S14), the wind
direction control unit 202 determines whether or not the
temperature difference between the temperature speci-
fied by the blowing control unit 201 and the actual tem-
perature in the space is equal to or larger than five de-
grees (step S20).

[0066] In a case where it is determined that the tem-
perature difference between the temperature specified
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by the blowing control unit 201 and the actual tempera-
ture in the space is equal to or larger than five degrees
(YES in step S20), the wind direction control unit 202
determines that the condition 10 is satisfied, and per-
forms the wind direction control under the condition 10
(step S21) .

[0067] In a case where it is determined that the tem-
perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is notequal to or larger than five degrees
(NO in step S20), the wind direction control unit 202 de-
termines whether or not the temperature difference be-
tween the temperature specified by the blowing control
unit 201 and the actual temperature in the space is equal
to or larger than two degrees (step S22).

[0068] In a case where it is determined that the tem-
perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is equal to or larger than two degrees
(YES in step S22), the wind direction control unit 202
determines that the condition 11 is satisfied, and per-
forms the wind direction control under the condition 11
(step S23).

[0069] In a case where it is determined that the tem-
perature difference between the temperature specified
by the blowing control unit 201 and the actual tempera-
ture in the space is notequal to or larger than two degrees
(NO in step S22), the wind direction control unit 202 de-
termines that the condition 12 is satisfied, and performs
the wind direction control under the condition 12 (step
S24).

[0070] As above, the air conditioner system 1 accord-
ing to the first embodiment of the present invention has
been described.

[0071] In the air conditioner system 1 according to the
first embodiment of the presentinvention, the wind direc-
tion control unit 202 controls the direction of the airflow
of the wind direction up/down changing mechanism 101
in the up/down direction. Further, the wind direction con-
trol unit 202 controls the direction of the airflow of the
wind direction left/right changing mechanism 102 in the
left/right direction. Specifically, the wind direction control
unit 202 controls the direction of the airflow by the wind
direction up/down changing mechanism 101 and the di-
rection of the airflow by the wind direction left/right chang-
ing mechanism 102 according to the temperature differ-
ence between the temperature which is set for the air
conditioner 10 and the atmospheric temperature in the
space.

[0072] In this way, the control device 20 can realize an
operation of the air conditioner 10 that allows a person
in the space not to feel cold air or warm air according to
the humidity level and the temperature of the space in
which the operation is performed. As a result, the control
device 20 can realize the operation of the air conditioner
10 that allows a person in the space not to feel uncom-
fortable.
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<Second Embodiment>

[0073] Hereinafter, a configuration of an air conditioner
system 1 according to a second embodiment of the
present invention will be described.

[0074] The air conditioner system 1 according to the
second embodiment of the present invention has a func-
tion of a humidifier, and adjusts the humidity level of the
space to a humidity level suitable for a person in the
space. As illustrated in Fig. 7, the air conditioner system
1 includes an air conditioner 10, a control device 20, and
a humidifier 30.

[0075] Similarly to the air conditioner 10 according to
the first embodiment of the presentinvention, the air con-
ditioner 10 includes a wind direction up/down changing
mechanism 101 and a wind direction left/right changing
mechanism 102.

[0076] As illustrated in Fig. 8, the control device 20
includes a blowing control unit 201, a wind direction con-
trol unit 202, a recognition unit 203, and a humidification
control unit 204.

[0077] The recognition unit 203 recognizes the pres-
ence of the humidifier 30.

[0078] The humidification control unit 204 controls the
humidification function of the humidifier 30, which is rec-
ognized by the recognition unit 203, to an ON state or an
OFF state.

[0079] The humidifier 30 controls the humidification
function to the ON state or the OFF state under the control
of the control device 20. The humidifier 30 humidifies the
space in a case of the ON state.

[0080] The wind direction control by the control device
20 according to the second embodiment of the present
invention is the same as the wind direction control by the
control device 20 according to the first embodiment of
the present invention.

[0081] As above, the air conditioner system 1 accord-
ing to the second embodiment of the present invention
has been described.

[0082] In the air conditioner system 1 according to the
second embodiment of the present invention, the humid-
ifier 30 controls the humidification function to the ON state
or the OFF state under the control of the control device
20. The humidifier 30 humidifies the space in a case of
the ON state. The recognition unit 203 recognizes the
presence of the humidifier 30. The humidification control
unit 204 controls the humidification function of the hu-
midifier 30, which is recognized by the recognition unit
203, to the ON state or the OFF state.

[0083] In this way, the control device 20 can set the
humidity level of the space to a humidity level suitable
for a person in the space.

[0084] The air conditioner system 1 according to the
second embodiment of the present invention has been
described as including the air conditioner 10, the control
device 20, and the humidifier 30. On the other hand, in
the air conditioner system 1 according to another em-
bodiment of the present invention, as illustrated in Fig.

10

15

20

25

30

35

40

45

50

55

9, the air conditioner 10 may include the humidifier 30.
Further, the humidification control unit 204 included in
the control device 20 may control the humidifier 30.
[0085] In the air conditioner system 1 according to an-
other embodiment of the present invention, in at least
one of a case where the operation mode is the cooling
operation and the humidity level is low (for example, lower
than 60%) and a case where the operation mode is the
heating operation and the humidity level is high (for ex-
ample, higher than 60%), the wind direction control unit
202 may decrease a swing speed of at least one of the
up/down flaps and the left/right louvers when transition
to a control for diffusing the airflow. As described above,
the wind direction control unit 202 can farther diffuse the
airflow by decreasing the swing speed of at least one of
the up/down flaps and the left/right louvers.

[0086] In the processing according to the embodi-
ments of the present invention, the order of the process-
ing may be changed within a range in which appropriate
processing is performed.

[0087] Each of storage units and other storage devices
according to the embodiments of the present invention
may be provided in any place as long as appropriate in-
formation is transmitted and received. Further, each of a
plurality of storage units and other storage devices may
store data in a distribution manner in a range in which
appropriate information is transmitted and received.
[0088] Although the embodiments of the present in-
vention has been described, the air conditioner system
1, the air conditioner 10, the control device 20, and other
control devices may include a computer system therein.
Further, a procedure of the processing is stored in a com-
puter-readable recording medium in a form of a program,
and the processing is performed by causing a computer
to read and execute the program. A specific example of
a computer will be described below.

[0089] Fig. 10 is a schematic block diagram illustrating
a configuration of a computer according to at least one
embodiment.

[0090] Asillustratedin Fig. 10, the computer 5 includes
a CPU 6, a main memory 7, a storage 8, and an interface
9.

[0091] Forexample, each of the air conditioner system
1, the air conditioner 10, the control device 20, and other
control devices is included in the computer 5. The oper-
ation of each processing unit described above is stored
in the storage 8 in a form of a program. The CPU 6 reads
the program from the storage 8, develops the program
inthe main memory 7, and executes the above-described
processing according to the program. Further, the CPU
6 allocates a storage area corresponding to each storage
unit in the main memory 7 according to the program.
[0092] Examples of the storage 8 include a hard disk
drive (HDD), a solid state drive (SSD), a magnetic disk,
amagneto-optical disk, acompactdiscread only memory
(CD-ROM), a digital versatile disc read only memory
(DVD-ROM), a semiconductor memory, and the like. The
storage 8 may be an internal medium directly connected
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to a bus of the computer 5, or an external medium con-
nected to the computer 5 via the interface 9 or a commu-
nication line. Further, in a case where the program is
distributed to the computer 5 via a communication line,
the computer 5 that receives the program may develop
the program in the main memory 7 and execute the
processing. In at least one embodiment, the storage 8 is
a non-transitory tangible storage medium.

[0093] In addition, the program may realize a part of
the above-described functions. Further, the program may
be a file that can realize the above-described functions
in combination with a program already recorded in the
computer system, that is, a so-called differential file (dif-
ferential program).

[0094] Although certain embodiments of the present
invention have been described, these embodiments are
examples and do not limit the scope of the inventions. In
these embodiments, various additions, omissions, sub-
stitutions, and changes may be made without departing
from the spirit of the inventions.

Industrial Applicability

[0095] According to the control device of the embodi-
ments of the present invention, it is possible to realize
the operation of the air conditioner that allows a person
in the space not to feel uncomfortable according to the
humidity level and the temperature of the space in which
the air conditioner is operated.

Reference Signs List
[0096]

1 Air Conditioner System

5 Computer

6: CPU

7: Main Memory

8: Storage

9: Interface

10: Air Conditioner

20: Control Device

30: Humidifier

101:  Wind Direction Up/Down Changing Mechanism
102:  Wind Direction Left/Right Changing Mechanism
201:  Blowing Control Unit

202:  Wind Direction Control Unit

203:  Recognition Unit

204:  Humidification Control Unit

Claims

1. A control device for an air conditioner including
up/down flaps which are provided at a discharge
opening and change a wind direction in an up/down
direction and left/right louvers which change the wind
direction in a left/right direction, the control device
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comprising:

a control unit that performs a control for diffusing an
airflow by swinging at least one of the up/down flaps
and the left/right louvers based on an operation
mode of the air conditioner, a temperature difference
between a set temperature and an indoor tempera-
ture, and an indoor humidity level detected by a hu-
midity sensor.

The control device according to claim 1, further com-
prising:

a recognition unit that recognizes presence of a
humidifier which operates in a space in which
the air conditioner performs air conditioning,
wherein the control unit performs the control for
diffusing the airflow in a case where the recog-
nition unit recognizes an operation of the humid-
ifier and the temperature difference for each of
the operation modes satisfies a predetermined
condition.

The control device according to claim 1 or 2,
wherein, in a case where the temperature difference
is equal to or larger than a first temperature, the op-
eration mode is a cooling mode, and the humidity
level is lower than a first humidity level, the control
unit repeats, as the control for diffusing the airflow,
a first control, a second control, and a third control
in order, the first control being a control for widening
a gap between the up/down flaps and swinging the
left/right louvers by a first predetermined number of
times, the second control being a control for fixing
the left/right louvers in a direction in which the wind
direction is directed to the front, narrowing the gap
between the up/down flaps, and swinging the
up/down flaps by a second predetermined number
of times in up-blowing, the third control being a con-
trol for fixing the left/right louvers in a direction in
which the wind direction is directed to the front, and
operating the up/down flaps for a first predetermined
time in horizontal-blowing.

The control device according to any one of claims 1
to 3,

wherein, in a case where the temperature difference
is equal to or larger than a second temperature, the
operation mode is a heating mode, and the humidity
level is equal to or higher than a second humidity
level, the control unit repeats, as the control for dif-
fusing the airflow, a fourth control, a fifth control, and
a sixth control in order, the fourth control being a
control for widening the gap between the up/down
flaps and swinging the left/right louvers by a first pre-
determined number of times, the fifth control being
a control for fixing the left/right louvers in a direction
in which the wind direction is directed to the front,
narrowing the gap between the up/down flaps, and
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swinging the up/down flaps by a second predeter-
mined number of times in down-blowing, the sixth
control being a control for fixing the left/right louvers
in a direction in which the wind direction is directed
to the front, and operating the up/down flaps for a
first predetermined time in down-blowing.

A control method using a control device for an air
conditioner including up/down flaps which are pro-
vided at a discharge opening and change a wind
direction in an up/down direction and left/right lou-
vers which change the wind direction in a left/right
direction, the control method comprising:
performing a control for diffusing an airflow by swing-
ing at least one of the up/down flaps and the left/right
louvers based on an operation mode of the air con-
ditioner, atemperature difference between a settem-
perature and an indoor temperature, and an indoor
humidity level detected by a humidity sensor.

A program causing a computer of a control device
for an air conditioner including up/down flaps which
are provided at a discharge opening and change a
wind direction in an up/down direction and left/right
louvers which change the wind direction in a left/right
direction, to execute:

performing a control for diffusing an airflow by swing-
ing atleast one of the up/down flaps and the left/right
louvers based on an operation mode of the air con-
ditioner, atemperature difference between a settem-
perature and an indoor temperature, and an indoor
humidity level detected by a humidity sensor.
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