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AIR-CONDITIONING CONTROLLER AND
AIR-CONDITIONING APPARATUS

TECHNICAL FIELD

[0001] The present disclosure relates to an air-condition-
ing controller and an air-conditioning apparatus that condi-
tion a heat environment of a space where a plurality of
occupants are present.

BACKGROUND ART

[0002] Conventionally, an air-conditioning device is pro-
vided in a building, an office, or other space to condition a
heat environment of a single zone where a plurality of
occupants are present. In a case where a plurality of occu-
pants with different temperature preferences are under a
single heat environment, it is necessary for the air-condi-
tioning device to determine a set value that minimizes the
degree of dissatisfaction of the occupants. To minimize the
degree of dissatisfaction of these occupants, various meth-
ods for the air-conditioning device to determine an optimum
set value have been proposed.

[0003] For example, Patent Literature 1 discloses an air-
conditioning system configured to calculate a predicted
mean vote (PMV) that can statistically evaluate the degree
of satisfaction with respect to a heat environment, and to
control an air-conditioning device such that the PMV falls
within a range that is set in advance. This air-conditioning
system can statistically maximize the degree of satisfaction
with the heat environment by setting the PMV of the
air-conditioning device to 0.

[0004] In addition, Patent Literatures 2 and 3 disclose a
method to evaluate the comfort to the heat environment by
acquiring warm-cold sense vote information from occu-
pants. In the method disclosed in Patent Literatures 2 and 3,
the degree of satisfaction of the occupants with the heat
environment is evaluated based on a mean value calculated
based on the warm-cold sense voted from the occupants, or
based on a model of satisfaction degree.

CITATION LIST

Patent Literature

[0005] Patent Literature 1: Japanese Unexamined Patent
Application Publication No. 2020-134124

[0006] Patent Literature 2: Japanese Unexamined Patent
Application Publication No. 2016-31220

[0007] Patent Literature 3: Japanese Unexamined Patent
Application Publication No. 2019-100657

SUMMARY OF INVENTION

Technical Problem

[0008] The PMYV is calculated using six variables includ-
ing temperature, humidity, radiant temperature, air velocity,
clothing insulation, and metabolic rate. The air-conditioning
system disclosed in Patent Literature 1 uses many measure-
ment devices to measure these six variables to accurately
calculate the PMV, and thus needs to locate these measure-
ment devices in an air-conditioning target space. This results
in problems that the air-conditioning system becomes com-
plicated and its cost increases.

[0009] The method disclosed in Patent Literatures 2 and 3
uses the mean value among a plurality of occupants, or uses
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the model of satisfaction degree. This also results in a
problem that this mean value or model does not always
match a set value at which a maximum number of occupants
of the plurality of occupants feel comfortable in the air-
conditioning target space.

[0010] The present disclosure has been made in view of
the above problems caused by the conventional technique,
and it is an object of the present disclosure to provide an
air-conditioning controller and an air-conditioning apparatus
that can maximize a degree of satisfaction of a plurality of
occupants present in an air-conditioning target space with a
heat environment without complicating a system.

Solution to Problem

[0011] An air-conditioning controller according to one
embodiment of the present disclosure is an air-conditioning
controller configured to control an air-conditioning appara-
tus, and including: an environmental-state-quantity acquisi-
tion unit configured to acquire a quantity of environmental
state that indicates a state of an air-conditioning target space;
an occupant-information acquisition unit configured to
acquire occupant information that specifies a plurality of
occupants present in the air-conditioning target space: a
temperature-preference input unit configured to acquire
comfort information that indicates a warm-cold sense of
each of the plurality of occupants to the air-conditioning
target space; a storage unit configured to store the quantity
of environmental state at a point in time when the comfort
information is acquired, the occupant information, and the
comfort information such that the quantity of environmental
state at the point in time, the occupant information, and the
comfort information are associated with each other; a com-
fort calculation unit configured to calculate a comfort range
for each of the plurality of occupants based on the quantity
of environmental state at the point in time, the occupant
information, and the comfort information that are associated
with each other and stored in the storage unit; and a set-value
calculation unit configured to calculate a set value to the
air-conditioning apparatus based on the calculated comfort
range such that a maximum in number of occupants of the
plurality of occupants are satisfied with the state of the
air-conditioning target space.

[0012] An air-conditioning apparatus according to another
embodiment of the present disclosure includes the air-
conditioning controller described above.

Advantageous Effects of Invention

[0013] According to the embodiments of the present dis-
closure, a set value to the air-conditioning apparatus is
determined based on the comfort ranges for a plurality of
occupants present in the air-conditioning target space such
that a maximum in number of occupants of the plurality of
occupants are satisfied with the state of the air-conditioning
target space. This can maximize the degree of satisfaction of
the plurality of occupants present in the air-conditioning
target space with the heat environment.

BRIEF DESCRIPTION OF DRAWINGS

[0014] FIG. 1is ablock diagram illustrating an example of
an air-conditioning controller according to Embodiment 1.
[0015] FIG. 2 is a hardware configuration diagram illus-
trating an example of the configuration of the air-condition-
ing controller in FIG. 1.
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[0016] FIG. 3 is a hardware configuration diagram illus-
trating another example of the configuration of the air-
conditioning controller in FIG. 1.

[0017] FIG. 4 is an explanatory schematic diagram
describing how to determine a comfort range.

[0018] FIG. 5 is an explanatory schematic diagram
describing how to determine an optimum set value.

[0019] FIG. 6 is a flowchart illustrating an example of a
flow of the set-value determination processing performed by
an air-conditioning controller 1 according to the present
Embodiment 1.

[0020] FIG. 7 is a block diagram illustrating an example of
the air-conditioning controller according to Embodiment 2.
[0021] FIG. 8 is a flowchart illustrating an example of a
flow of the destination determination processing performed
by the air-conditioning controller according to Embodiment
2.

[0022] FIG. 9 is a flowchart illustrating an example of a
flow of the destination determination processing when an
additional occupant joins in an air-conditioning target space.

DESCRIPTION OF EMBODIMENTS

[0023] Hereinafter, an embodiment of the present disclo-
sure will be described based on the drawings. The present
disclosure is not limited to the embodiment described below,
and can be variously modified without departing from the
scope of the present disclosure. In addition, the present
disclosure includes all combinations of configurations that
can be combined among the configurations shown in the
embodiments described below. In the drawings below, the
same reference signs denote the same or equivalent compo-
nents, which are common throughout the entire specifica-
tion.

Embodiment 1

[0024] An air-conditioning controller according to the
present Embodiment 1 is described below. In a case where
an air-conditioning target space is divided into a plurality of
zones, and where one or a plurality of air-conditioning
apparatuses are located to condition air in each of the
divided zones, the air-conditioning controller is configured
to control each of the air-conditioning apparatuses. In the
present Embodiment 1, an example case is described where
the air-conditioning controller controls an air-conditioning
apparatus that conditions air in any of the plurality of zones.

[Configuration of Air-Conditioning Controller 1]

[0025] FIG.1is ablock diagram illustrating an example of
the air-conditioning controller according to the present
Embodiment 1. As illustrated in FIG. 1, the air-conditioning
controller 1 includes an environmental-state-quantity acqui-
sition unit 11, an occupant-information acquisition unit 12,
a temperature-preference input unit 13, a storage unit 14, a
comfort calculation unit 15, and a set-value calculation unit
16.

[0026] The environmental-state-quantity acquisition unit
11 acquires a quantity of environmental state that indicates
an environmentally-related state of an air-conditioning tar-
get space. For example, the environmental-state-quantity
acquisition unit 11 acquires sensor information detected by
various types of sensors installed in air-conditioning appa-
ratus 2 and the air-conditioning target space, and calculates
the quantity of environmental state based on the acquired
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sensor information. While the environmental-state-quantity
acquisition unit 11 acquires, for example, a PMV value as
the quantity of environmental state, the environmental-state-
quantity acquisition unit 11 not only calculates the PMV
value based on the acquired sensor information, but may
also acquire the PMV value itself. Note that the PMV is a
value that can statistically evaluate the degree of satisfaction
with the heat environment.

[0027] Note that in a case where the PMV value is used as
the quantity of environmental state, when six variables are
acquired to calculate the PMV value, it is not always
necessary to accurately measure all the six variables. For
example, the PMV value may be calculated by using com-
mon values for some of the six variables. This can reduce the
number of sensors to be installed to acquire the quantity of
environmental state.

[0028] The occupant-information acquisition unit 12
acquires occupant information that specifies occupants pres-
ent in the air-conditioning target space. The occupant-
information acquisition unit 12 acquires the occupant infor-
mation by using commonly-known technologies such as
personal authentication technologies, image recognition
technologies, or position sensing technologies.

[0029] The temperature-preference input unit 13 receives
an input of comfort information that indicates a warm-cold
sense of each of the plurality of occupants present in the
air-conditioning target space from the occupants present in
this air-conditioning target space. For example, the comfort
information is input by using a computer, a smartphone, a
tablet, a dedicated terminal, or other device (not illustrated)
connected to the air-conditioning controller 1 with wire or
wirelessly. Note that the temperature-preference input unit
13 may be provided integrally with the occupant-informa-
tion acquisition unit 12.

[0030] The storage unit 14 stores various kinds of infor-
mation to be used in the air-conditioning controller 1. For
example, in the present Embodiment 1, the storage unit 14
stores the occupant information acquired by the occupant-
information acquisition unit 12, the comfort information
input to the temperature-preference input unit 13, and the
quantity of environmental state when the occupant informa-
tion and the comfort information are acquired such that the
occupant information, the comfort information, and the
quantity of environmental state are associated with each
other.

[0031] The comfort calculation unit 15 calculates a com-
fort range for each of the occupants based on the quantity of
environmental state based on the information stored in the
storage unit 14. The comfort range refers to an area that can
be acquired based on a plurality of actual measured quan-
tities of environmental state, and that includes the quantities
of environmental state that can be determined to be com-
fortable.

[0032] The set-value calculation unit 16 calculates a set
value to the air-conditioning apparatus 2 based on the
comfort range for each of the occupants. The set value is
used to determine operation of the air-conditioning appara-
tus 2 and is, for example, a PMV value or a set temperature.
Note that the storage unit 14, the comfort calculation unit 15,
and the set-value calculation unit 16 may be integrally
provided as a single unit.

[0033] FIG. 2 is a hardware configuration diagram illus-
trating an example of the configuration of the air-condition-
ing controller in FIG. 1. In a case where various functions of



US 2024/0318854 Al

the air-conditioning controller 1 are implemented by hard-
ware, the air-conditioning controller 1 in FIG. 1 is made up
of a processing circuit 31 and an input-output device 32 as
illustrated in FIG. 2. The respective functions of the envi-
ronmental-state-quantity acquisition unit 11, the occupant-
information acquisition unit 12, the storage unit 14, the
comfort calculation unit 15, and the set-value calculation
unit 16 are implemented by the processing circuit 31. The
temperature-preference input unit 13 in FIG. 1 corresponds
to the input-output device 32 in FIG. 2.

[0034] In a case where the respective functions are imple-
mented by hardware, the processing circuit 31 is equivalent
to, for example, a single circuit, a combined circuit, a
programmed processor, a parallel-programmed processor,
an application specific integrated circuit (ASIC), a field-
programmable gate array (FPGA), or a combination thereof.
The functions of the environmental-state-quantity acquisi-
tion unit 11, the occupant-information acquisition unit 12,
the storage unit 14, the comfort calculation unit 15, and the
set-value calculation unit 16 may be implemented individu-
ally by processing circuits 31, or the functions of the
respective units may be implemented collectively by a single
processing circuit 31.

[0035] FIG. 3 is a hardware configuration diagram illus-
trating another example of the configuration of the air-
conditioning controller in FIG. 1. In a case where various
functions of the air-conditioning controller 1 are imple-
mented by software, the air-conditioning controller 1 in FIG.
1 is made up of a processor 33, a memory 34, and an
input-output device 35 as illustrated in FIG. 3. The respec-
tive functions of the environmental-state-quantity acquisi-
tion unit 11, the occupant-information acquisition unit 12,
the storage unit 14, the comfort calculation unit 15, and the
set-value calculation unit 16 are implemented by the pro-
cessor 33 and the memory 34. The temperature-preference
input unit 13 in FIG. 1 corresponds to the input-output
device 35 in FIG. 3.

[0036] In a case where the respective functions are imple-
mented by software, the functions of the environmental-
state-quantity acquisition unit 11, the occupant-information
acquisition unit 12, the storage unit 14, the comfort calcu-
lation unit 15, and the set-value calculation unit 16 are
implemented by software, firmware, or a combination of the
software and the firmware. The software and the firmware
are described as programs and stored in the memory 34. The
processor 33 reads and executes the programs stored in the
memory 34, thereby to implement the functions of the
respective units.

[0037] As the memory 34, nonvolatile or volatile semi-
conductor memories and other memories are used.
Examples of the semiconductor memories include a random
access memory (RAM), a read only memory (ROM), a flash
memory, an erasable and programmable ROM (EPROM),
and an electrically erasable and programmable ROM (EE-
PROM). Alternatively, as the memory 34, a removable
storage medium may be used. Examples of the removable
storage medium include a magnetic disc, a flexible disc, an
optical disc, a compact disc (CD), a mini disc (MD), and a
digital versatile disc (DVD).

[Operation of Air-Conditioning Controller 1]

[0038] Next, operation of the air-conditioning controller 1
according to the present Embodiment 1 is described. The
air-conditioning controller 1 according to the present

Sep. 26, 2024

Embodiment 1 performs the set-value determination pro-
cessing for controlling the air-conditioning apparatus 2 to
maximize the degree of satisfaction of each of a plurality of
occupants present in an air-conditioning target space with
the heat environment.

(Set-Value Determination Processing)

[0039] The set-value determination processing is
described below. In the set-value determination processing,
a set value to the air-conditioning apparatus 2 is calculated
such that a maximum in number of occupants of the plurality
of occupants are satisfied with the heat environment of the
air-conditioning target space. Note that in the descriptions
below, the PMV value is defined as a quantity of environ-
mental state.

[0040] In the set-value determination processing, first a
comfort range for each of the plurality of occupants present
in the air-conditioning target space is determined. The
comfort range is determined based on the comfort informa-
tion that indicates a warm-cold sense input by each of the
occupants, and based on the PMV value that is the quantity
of environmental state in the air-conditioning target space at
the point in time when the comfort information is input.
[0041] FIG. 4 is an explanatory schematic diagram
describing how to determine the comfort range. FIG. 4
illustrates an example of the relationship between the com-
fort information input by any of the occupants, and the PMV
value (the quantity of environmental state) that is actually
measured.

[0042] The comfort information is input by categorizing
the occupant’s sense to the heat environment of the air-
conditioning target space into levels such as “hot,” “slightly
warm,” “neutral,” “slightly cool,” and “cold.” The comfort
information may be input using numerical values, for
example, “-3 (cold) to 0 (neutral) to 3 (hot).” The comfort
range refers to an area where an occupant feels that the heat
environment of the air-conditioning target space is in a
“neutral” and proper state for the occupant.

[0043] When the same occupant inputs the comfort infor-
mation multiple times, the comfort range is determined
based on the plurality of inputs of the comfort information.
Specifically, from the plurality of inputs of the comfort
information on the same occupant, a PMV value H,,,, and a
PMYV value C,,, are extracted. The PMV value H,,,, is the
smallest of the PMV values when this occupant feels hot.
The PMV value C,,_,, is the largest of the PMV values when
this occupant feels cold. As illustrated in FIG. 4, when “the
PMYV value H,,, that is the smallest of the PMV values when
this occupant feels hot™ is defined as an upper limit, while
“the PMV value C,,,,, that is the largest of the PMV values
when this occupant feels cold” is defined as a lower limit,
then the range of the PMV value between the upper limit and
the lower limit is determined as a comfort range for this
occupant.

[0044] Next, in the set-value determination processing, as
illustrated in FIG. 4, when the comfort range for each of the
plurality of occupants present in the air-conditioning target
space is determined, then an optimum set value is deter-
mined as a set value optimum for the air-conditioning
apparatus 2 based on the respective comfort ranges for the
plurality of occupants.

[0045] FIG. 5 is an explanatory schematic diagram
describing how to determine the optimum set value. FIG. 5
illustrates respective comfort ranges for occupants A to E
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present in the air-conditioning target space. The optimum set
value is set such that a maximum in number of occupants of
the plurality of occupants are satisfied with the heating
energy state of the air-conditioning target space.

[0046] First, a set PMV value PMV_set is set to the
comfort range for each of the plurality of occupants to
calculate the number of occupants N of the plurality of
occupants for which the set PMV value PMV_set falls
within their comfort range. Next, the set PMV value PMV_
set is varied within the range of settable PMV value (for
example, between -3 and 3) to search for a set PMV value
PMV_set that maximizes the number of occupants N for
which the set PMV value PMV _set falls within their comfort
range. The set PMV value PMV_set that maximizes the
number of occupants N for which the set PMV value
PMV _set falls within their comfort range is searched out in
this manner and thus determined as an optimum set value to
the air-conditioning apparatus 2 as illustrated in FIG. 5. Note
that in a case where there are a plurality of set PMV values
PMV_set that maximize the number of occupants N
described above, it is preferable to determine one of the set
PMYV values PMV_set, at which the air-conditioning appa-
ratus 2 achieves the lowest power consumption, as an
optimum set PMV value.

[0047] In the manner as described above, the optimum set
value to the air-conditioning apparatus 2 is determined such
that a maximum in number of occupants N of the plurality
of'occupants are satisfied with the heating energy state of the
air-conditioning target space. This can maximize the degree
of satisfaction of the occupants present in the air-condition-
ing target space with the heat environment.

[0048] FIG. 6 is a flowchart illustrating an example of a
flow of the set-value determination processing performed by
the air-conditioning controller 1 according to the present
Embodiment 1. First, in step S1, the environmental-state-
quantity acquisition unit 11 acquires a quantity of environ-
mental state in the air-conditioning target space. The envi-
ronmental-state-quantity acquisition unit 11 acquires this
quantity of environmental state regularly.

[0049] Instep S2, the temperature-preference input unit 13
acquires comfort information input by the occupants. A
terminal used for inputting the comfort information to the
temperature-preference input unit 13 may be shared between
the plurality of occupants, or each of the plurality of
occupants may use their own dedicated terminal. The occu-
pants may input the comfort information at a predetermined
fixed time or at predetermined fixed intervals, or may input
the comfort information as needed when the occupants feel
dissatisfied with the heat environment.

[0050] In step S3, the occupant-information acquisition
unit 12 acquires occupant information on the occupants
present in the air-conditioning target space. At this time, the
occupant-information acquisition unit 12 specifies the occu-
pants who have input the comfort information through
various kinds of authentication technologies. In a case where
each of the occupants uses their own individual terminal or
the like to input the comfort information, the occupant-
information acquisition unit 12 may identify the individual
terminal to specify the occupant.

[0051] The temperature-preference input unit 13 provides
the input comfort information to the storage unit 14. The
occupant-information acquisition unit 12 provides the
acquired occupant information to the storage unit 14. Fur-
ther, the environmental-state-quantity acquisition unit 11
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provides the storage unit 14 with the quantity of environ-
mental state at the point in time when the temperature-
preference input unit 13 acquires the comfort information. In
step S4, the storage unit 14 stores the received comfort
information, occupant information, and quantity of environ-
mental state such that all the received information is asso-
ciated with each other.

[0052] In step S5, the comfort calculation unit 15 extracts
the minimum value H,_,, from the PMV values (the quantity
of environmental state) when the occupant feels hot, and
extracts the maximum value C,,;, from the PMV values (the
quantity of environmental state) when the occupant feels
cold. In step S6, based on the minimum value H,,,, when the
occupant feels hot and the maximum value C,,_, when the
occupant feels cold, which have been extracted in step S5,
the comfort calculation unit 15 sets the range of the quantity
of environmental state between the maximum value C,,,,,
and the minimum value H,,, as a comfort range. The
comfort calculation unit 15 provides the set comfort range to
the storage unit 14 to be stored therein. Then, the processing
in steps S5 and S6 is performed the number of times equal
to the number of occupants present in the air-conditioning
target space.

[0053] Next, in step S7, the set-value calculation unit 16
reads information on the comfort ranges for all the occu-
pants present in the air-conditioning target space, stored in
the storage unit 14, and sets a set environmental-state
quantity PMV_set appropriate to each of these comfort
ranges. In step S8, the set-value calculation unit 16 calcu-
lates the number of occupants N of the plurality of occupants
for which the set set environmental-state quantity PMV_set
falls within their comfort range.

[0054] In step S9, the set-value calculation unit 16 varies
the set environmental-state quantity PMV_set within the
range of settable environmental-state quantity (in this
example, -3 s PMV value<3). The set-value calculation unit
16 searches for a set environmental-state quantity PMV _set
that maximizes the number of occupants N of the plurality
of occupants for which the set environmental-state quantity
PMV _set falls within their comfort range. In step S10, the
set-value calculation unit 16 determines the set environmen-
tal-state quantity PMV_set that maximizes the number of
occupants N described above as an optimum set value and
transmits the optimum set value to the air-conditioning
apparatus 2.

[0055] As described above, the air-conditioning controller
1 according to the present Embodiment 1 calculates comfort
ranges based on the occupant information on occupants
present in the air-conditioning target space, the comfort
information, and the quantity of environmental state. Then,
the air-conditioning controller 1 calculates a set value to the
air-conditioning apparatus based on the calculated comfort
ranges in such a manner that a maximum in number of
occupants of the plurality of occupants are satisfied with the
state of the air-conditioning target space. With this opera-
tion, the quantity of environmental state in the air-condi-
tioning target space is set at a value that falls within the
comfort ranges for as many occupants of the plurality of
occupants present in the air-conditioning target space as
possible. This can maximize the degree of satisfaction of the
occupants with the heat environment of the air-conditioning
target space.

[0056] Specifically, an example case is considered where
three occupants are present in the air-conditioning target
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space, and their respective optimum ranges of the PMV
value as a quantity of environmental state are “-0.5 to -0.1,”
“~0.2100.4,” and “-0.2 to 0.4.” In this case, according to the
conventional method, a simple mean value of the median in
the comfort range “0” is a set value to the air-conditioning
apparatus 2. Therefore, the number of occupants, for which
this set value “0” falls within their comfort range, is two. In
contrast, in the present Embodiment 1, the optimum set
value is set anywhere between “-0.2 and -0.1.” Therefore,
the number of occupants, for which this set value falls within
their comfort range, is three. That is, the air-conditioning
controller 1 according to the present Embodiment 1 can
control the air-conditioning apparatus 2 in such a manner as
to satisfy the comfort of all the three occupants present in the
air-conditioning target space.

Embodiment 2

[0057] Next, the present Embodiment 2 is described. The
air-conditioning controller 1 according to the present
Embodiment 2 is different from Embodiment 1 in that when
there is an occupant who has a low degree of satisfaction
with the heat environment of the air-conditioning target
space, the air-conditioning controller 1 according to the
present Embodiment 2 encourages this occupant to move to
another zone. Note that in the present Embodiment 2, the
components common to Embodiment 1 are denoted by the
same reference signs, and detailed descriptions thereof are
omitted.

[0058] Based on the comfort ranges for a plurality of
occupants present in a certain zone of the air-conditioning
target space, when an optimum set value is set in such a
manner as to maximize the number of occupants N of the
plurality of occupants for which the optimum set value falls
within their comfort range, then there may still be an
occupant having a low degree of satisfaction with the heat
environment of the air-conditioning target space in some
cases. When such an occupant having a low degree of
satisfaction continues to stay in the current zone, the degree
of satisfaction is less likely to be improved. In view of that,
in the present Embodiment 2, to improve the degree of
satisfaction with the heat environment of the air-condition-
ing target space, the air-conditioning controller 1 encourages
the occupant to move from the current zone to another zone
where the occupant’s degree of satisfaction is further
improved.

[Configuration of Air-Conditioning Controller 1]

[0059] FIG. 7 is a block diagram illustrating an example of
the air-conditioning controller according to the present
Embodiment 2. As illustrated in FIG. 7, the air-conditioning
controller 1 includes the environmental-state-quantity acqui-
sition unit 11, the occupant-information acquisition unit 12,
the temperature-preference input unit 13, the storage unit 14,
the comfort calculation unit 15, the set-value calculation unit
16, a destination calculation unit 17, and an instruction unit
18.

[0060] With reference to the optimum set values for all the
zones and the comfort ranges for the occupants in all the
zones, the set-value calculation unit 16 sets an optimum set
value, so that the destination calculation unit 17 specifies the
occupant for which the optimum set value does not fall
within his/her own comfort range. With reference to the
comfort range for this specified occupant and the optimum
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set values for all the zones, the destination calculation unit
17 calculates a destination for the specified occupant. Note
that in the descriptions below, the wording “the occupant for
which the optimum set value does not fall within his/her own
comfort range” is expressed as “the occupant having a low
degree of satisfaction with the heat environment.”

[0061] The instruction unit 18 provides an instruction
regarding a destination zone for the occupant upon the
determination performed by the destination calculation unit
17. As the instruction unit 18, for example, a display or voice
output unit of a computer, a smartphone, a tablet, a dedicated
terminal or other device which are used for inputting the
comfort information to the temperature-preference input
unit 13 by an occupant is used.

[Operation of Air-Conditioning Controller 1]

[0062] Next, operation of the air-conditioning controller 1
according to the present Embodiment 2 is described. In a
case where the optimum set value is set to each zone in the
same manner as in Embodiment 1 and there is an occupant
having a low degree of satisfaction with the heat environ-
ment, the air-conditioning controller 1 according to the
present Embodiment 2 performs the destination determina-
tion processing for determining a more appropriate zone for
this occupant and encourages this occupant to move from
the current zone to another zone.

(Destination Determination Processing)

[0063] The destination determination processing is
described below. In the destination determination process-
ing, the air-conditioning controller 1 searches for another
zone where an optimum set value falls within the comfort
range for an occupant having a low degree of satisfaction
with the heat environment in the current zone. Note that in
the descriptions below, the PMV value is defined as a
quantity of environmental state.

[0064] FIG. 8 is a flowchart illustrating an example of a
flow of the destination determination processing performed
by the air-conditioning controller according to the present
Embodiment 2. Prior to the destination determination pro-
cessing, the set-value determination processing including
steps S1 to S10 described in Embodiment 1 is initially
performed.

[0065] In step S11, the destination calculation unit 17
acquires an optimum set value to each zone from the
set-value calculation unit 16. In step S12, the destination
calculation unit 17 reads and acquires information on the
comfort ranges for the occupants in each zone, which is
stored in the storage unit 14. In step S13, the destination
calculation unit 17 compares the comfort ranges for the
occupants with the optimum set value to each zone, and
specifies any of the occupants who have a low degree of
satisfaction with the current heat environment. Specifically,
when the optimum set value does not fall within the comfort
range for the occupant, the destination calculation unit 17
specifies this occupant as having a low degree of satisfaction
with the heat environment.

[0066] In step S14, the destination calculation unit 17
searches for a zone where the optimum set value falls within
the comfort range for this occupant. The destination calcu-
lation unit 17 determines the zone having been searched out
as a destination zone. In step S15, the instruction unit 18
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provides an instruction regarding the destination zone deter-
mined by the destination calculation unit 17 to this occupant.
[0067] Note that it is conceivable that even though the
destination calculation unit 17 searches for the destination
zone as described above, there still may not be the zone
where the optimum set value falls within the comfort range
for this occupant. In this case, the destination calculation
unit 17 determines a zone where there is a smallest differ-
ence between the optimum set value and an upper limit value
or a lower limit value of the comfort range for this occupant
as a destination zone.

[0068] In the present Embodiment 2, even when an addi-
tional occupant joins in the air-conditioning target space, the
destination calculation unit 17 can still determine a desti-
nation zone for the additional occupant. FIG. 9 is a flowchart
illustrating an example of a flow of the destination deter-
mination processing when an additional occupant joins in an
air-conditioning target space. Prior to the destination deter-
mination processing, the set-value determination processing
including steps S1 to S10 described in Embodiment 1 is
initially performed.

[0069] In step S21, the occupant-information acquisition
unit 12 acquires occupant information on an occupant who
has additionally joined in the air-conditioning target space.
The destination calculation unit 17 specifies the occupant
who has additionally joined based on the acquired occupant
information.

[0070] In step S22, based on the occupant information on
the specified occupant, the destination calculation unit 17
acquires information on the comfort range for this occupant
stored in the storage unit 14. In step S23, the destination
calculation unit 17 acquires an optimum set value to each
zone from the set-value calculation unit 16.

[0071] In step S24, the destination calculation unit 17
searches for a zone where the optimum set value falls within
the comfort range for this occupant. The destination calcu-
lation unit 17 determines the zone having been searched out
as a destination zone.

[0072] In step S25, the instruction unit 18 provides an
instruction regarding the destination zone determined by the
destination calculation unit 17 to this occupant.

[0073] As described above, in the air-conditioning con-
troller 1 according to the present Embodiment 2, a destina-
tion to which the occupant moves from the zone where the
occupant is present is determined based on the set value to
each of the zones. With this operation, the air-conditioning
controller 1 can encourage the occupant who has a low
degree of satisfaction with the heat environment in the
current zone to move to another zone where the degree of
satisfaction is improved, so that the occupant can have
improved comfort.

[0074] While the present Embodiments 1 and 2 have been
described above, the present disclosure is not limited to
Embodiments 1 and 2 described above. Various modifica-
tions and applications can be made without departing from
the scope of the present disclosure. In the present Embodi-
ments 1 and 2, the case has been described where the PMV
value is employed as a quantity of environmental state of the
air-conditioning target space. However, the quantity of envi-
ronmental state is not limited thereto. For example, a tem-
perature, a humidity, an air velocity, a radiant temperature,
or other factors in the air-conditioning target space is also
applicable. Note that since the clothing insulation and the
metabolic rate of an occupant also affect the occupant’s
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warm-cold sense, these factors can thus be included in the
quantity of environmental state in the present Embodiments
1 and 2. Further, a quantity calculated by using these
quantities of environmental state is included in the quantity
of environmental state.

[0075] In the present Embodiments 1 and 2, the air-
conditioning controller 1 has been described as being con-
figured separately from the air-conditioning apparatus 2.
However, the air-conditioning controller 1 is not limited to
this example. For another example, the air-conditioning
controller 1 may function as a part of a controller provided
in the air-conditioning apparatus 2. In a case where a
plurality of the air-conditioning apparatuses 2 are provided,
the functions of the air-conditioning controller 1 may be
installed in any one of the air-conditioning apparatuses 2 to
control the other air-conditioning apparatuses 2.

REFERENCE SIGNS LIST

[0076] 1: air-conditioning controller, 2: air-conditioning
apparatus, 11: environment-state-quantity acquisition unit,
12: occupant-information acquisition unit, 13: temperature-
preference input unit, 14: storage unit, 15: comfort calcula-
tion unit, 16: set-value calculation unit, 17: destination
calculation unit, 18: instruction unit, 31: processing circuit,
32, 35: input-output device, 33: processor, 34: storage unit

1. An air-conditioning controller configured to control an
air-conditioning apparatus, the air-conditioning controller
comprising a processor and a memory, the processor being
configured to:

acquire a quantity of environmental state that indicates a

state of an air-conditioning target space;

acquire occupant information that specifies a plurality of

occupants present in the air-conditioning target space;
and

acquire comfort information that is input by the plurality

of occupants and indicates a warm-cold sense of each
of the plurality of occupants to the air-conditioning
target space;

the memory being configured to store the quantity of

environmental state at a point in time when the comfort
information is acquired, the occupant information, and
the comfort information such that the quantity of envi-
ronmental state at the point in time, the occupant
information, and the comfort information are associ-
ated with each other;

the processor being configured to

calculate a comfort range for each of the plurality of

occupants based on the quantity of environmental state
at the point in time, the occupant information, and the
comfort information that are associated with each other
and stored in the memory; and

calculate a set value to the air-conditioning apparatus

based on the calculated comfort range such that a
maximum in number of occupants of the plurality of
occupants are satisfied with the state of the air-condi-
tioning target space.

2. The air-conditioning controller of claim 1, wherein the
processor is configured to

define, as the comfort range, a range of a quantity of

environmental state between a maximum value of the
quantity of environmental state when the occupant feels
cold and a minimum value of the quantity of environ-
mental state when the occupant feels hot.
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3. The air-conditioning controller of claim 1, wherein the
processor is configured to

set, as an optimum set value, the set value that causes a
number of the comfort ranges for the plurality of
occupants within which the set value falls to be maxi-
mized.

4. The air-conditioning controller of claim 3, wherein the

processor is configured to,

when there are a plurality of the optimum set values,
define one of the optimum set values, at which the
air-conditioning apparatus achieves lowest power con-
sumption, as the optimum set value.

5. The air-conditioning controller of claim 1, wherein

the air-conditioning target space is divided into a plurality
of zones, and one or a plurality of the air-conditioning
apparatuses are located to condition air in each of the
divided zones, and

wherein the process is further configured to:

calculate a destination to which the occupant moves from
the zone where the occupant is present based on the
comfort information and the set value to each of the
zones; and
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instruct the occupant to move from the zone based on a
result of calculating destination.

6. The air-conditioning controller of claim 5, wherein
the processor is configured to

set, as an optimum set value, the set value that causes a
number of the comfort ranges for the plurality of
occupants within which the set value falls to be maxi-
mized,

specify the occupant for which the optimum set value to
the current zone does not fall within the comfort range
as an occupant having a low degree of satisfaction with
a heat environment of the current zone,

search for a zone where the optimum set value falls within
the comfort range for the specified occupant, and

determine the zone that is searched out as a destination
zone.

7. An air-conditioning apparatus comprising the air-con-
ditioning controller of claim 1.
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