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TEMPERATURE ESTIMATION DEVICE, AIR CONDITIONER, AND TEMPERATURE 

CALCULATION METHOD 

 

TECHNICAL FIELD 

[0001] 

 The present disclosure relates to a temperature estimation device, an air conditioner, 

and a temperature calculation method. 

BACKGROUND ART 

[0002] 

 An air conditioner described in Patent Document 1 includes a control device, a 

calendar recording means, and a set temperature changing means. The control device is 

configured to switch over operating modes of heating, dehumidification, and cooling, according 

to relationships among outdoor air temperature, indoor temperature, and set temperature. The 

set temperature changing means changes the set temperature according to the calendar stored 

in the calendar recording means. 

 

CITATION LIST 

PATENT DOCUMENT 

[0003] 

 Patent Document 1: Japanese Unexamined Patent Publication No. 2009-092322 

 

SUMMARY OF THE INVENTION 

TECHNICAL PROBLEM 

[0004] 

 However, there are individual differences among people as to how they feel the air 
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temperatures. For example, in a room cooled by air conditioning, someone would feel the 

temperature therein is the most comfortable, but someone else would feel the temperature is too 

high or too low. 

[0005] 

 In such a configuration in which the set temperature is changed according to the 

calendar as in the air conditioner described in Patent Document 1, the individual differences as 

to feeling on the air temperature are not taken into consideration and therefore the set 

temperature would not be the temperature at which a user (subject) feels comfortable. 

[0006] 

 An object of the present disclosure is to achieve calculation of estimated comfortable 

temperature estimated to be a comfortable temperature for the subject. 

 

SOLUTION TO THE PROBLEM 

[0007] 

 A first aspect of the present disclosure is directed to a temperature estimation device 

(10). The temperature estimation device (10) includes: an acquisition unit (11A) configured to 

acquire environmental information, the environmental information being a value indicative of 

an environment experienced by a subject in the past; and a control unit (13) configured to 

calculate out an estimated comfortable temperature on the basis of the environmental 

information, the estimated comfortable temperature being a temperature estimated to be a 

comfortable temperature for the subject. 

[0008] 

 The first aspect allows the calculation of the estimated comfortable temperature, which 

is estimated to be a comfortable temperature for the subject. 

[0009] 
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 A second aspect of the present disclosure is an embodiment of the first aspect. In the 

second aspect, the environmental information includes an experienced temperature, the 

experienced temperature being an air temperature of the environment experienced by the 

subject in the past. 

[0010] 

 The second aspect allows the calculation of the estimated comfortable temperature 

from the experienced temperature of the subject. 

[0011] 

 A third aspect of the present disclosure is an embodiment of the first or second aspect. 

In the third aspect, the temperature estimation device further includes: a storage (12) configured 

to store therein correlation information (12A) indicative of a correlation between the 

environmental information and the estimated comfortable temperature, wherein the control unit 

(13) is configured to perform the calculation of the estimated comfortable temperature further 

on the basis of the correlation information (12A). 

[0012] 

 The third aspect allows the calculation of the estimated comfortable temperature for 

the subject on the basis of the correlation information (12A) and the experienced temperature 

of the subject. 

[0013] 

 A fourth aspect of the present disclosure is directed to an air conditioner (30). The air 

conditioner (30) includes a temperature estimation device (10) described above. 

[0014] 

 The fourth aspect allows the air conditioner (30) to operate on the basis of the estimated 

comfortable temperature. 

[0015] 
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 A fifth aspect of the present disclosure is directed to a temperature calculation method. 

The temperature calculation method includes: acquiring environmental information, the 

environmental information being a value indicative of an environment experienced by a subject 

in the past; and calculating out an estimated comfortable temperature on the basis of the 

environmental information, the estimated comfortable temperature being a temperature 

estimated to be a comfortable temperature for the subject. 

[0016] 

 The fifth aspect allows the calculation of the estimated comfortable temperature, which 

is estimated to be a comfortable temperature for the subject. 

[0017] 

 A sixth aspect of the present disclosure is an embodiment of the fifth aspect. In the 

sixth aspect, the environmental information includes an experienced temperature, the 

experienced temperature being an air temperature of the environment experienced by the 

subject in the past, and the acquiring includes acquiring the experienced temperature by 

measuring an air temperature with a temperature sensor (21) carried by the subject. 

[0018] 

 The sixth aspect allows the acquisition of the experienced temperature through the 

subject’s carrying the temperature sensor (21). 

[0019] 

 The seventh aspect of the present disclosure is an embodiment of the fifth aspect. In 

the fifth aspect, the environmental information includes an experienced temperature, the 

experienced temperature being an air temperature of the environment experienced by the 

subject in the past, and the acquiring includes: acquiring positional information indicative of a 

position of the subject; and acquiring, as the experienced temperature, an air temperature 

measured at a measurement point closest to the position indicated by the positional information 
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among a plurality of measurement points. 

[0020] 

 The seventh aspect allows the acquisition of the experienced temperature without the 

subject’s carrying the temperature sensor (21). 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] 

 FIG. 1 is a block diagram illustrating a temperature estimation system according to one 

embodiment of the present invention. 

 FIG. 2 is a schematic view illustrating an operation of the temperature estimation 

system. 

 FIG. 3 is a block diagram illustrating a first example of an output device. 

 FIG. 4 is a block diagram illustrating a second variation of the output device. 

 FIG. 5 is a view illustrating a first list. 

 FIG. 6 is a graph plotting the estimated comfortable temperature against time. 

 FIG. 7 is a view illustrating a second list. 

 FIG. 8 is a graph illustrating a moving average of the estimated comfortable 

temperature. 

 FIG. 9 is a view illustrating a third list. 

 FIG. 10 is a block diagram illustrating a configuration of a variation of the temperature 

estimation system. 

 

DESCRIPTION OF EMBODIMENTS 

[0022] 

 One embodiment of the present invention will be described with reference to the 
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drawings. Note that like reference characters denote the same or equivalent components in the 

drawings, and the detailed description thereof, the description of advantages associated 

therewith, and other descriptions will not be repeated. 

[0023] 

 A temperature estimation system (1) according to one embodiment of the present 

invention will be described with reference to FIGS. 1 and 2. FIG. 1 is a block diagram 

illustrating the configuration of the temperature estimation system (1). FIG. 2 is a schematic 

view illustrating an operation of the temperature estimation system (1). 

[0024] 

 –General Configuration– 

 As illustrated in FIGS. 1 and 2, the temperature estimation system (1) includes a 

temperature estimation device (10) and an output device (20). 

[0025] 

 The output device (20) is configured to output environmental information. The 

environmental information is a value indicative of an environment experienced by a subject in 

the past. In the environmental information, the value indicative of an environment may include, 

for example, a temperature, predicted mean vote (PMV), standard new effective temperature 

(SET*), and/or wet bulb globe temperature (WBGT). In the environmental information, the 

value indicative of an environment is not limited to a value based on one type of physical 

quantity such as temperature but may be a value based on a plurality of types of physical 

quantities such as temperature and humidity such as PMV, SET*, or WBGT. In this embodiment, 

the environmental information is an experienced temperature indicative of an air temperature 

of an environment experienced by the subject in the past. The output device (20) includes a 

temperature sensor (21) for measuring an air temperature. 

[0026] 
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 The temperature estimation device (10) is a device configured to calculate out an 

estimated comfortable temperature, which is estimated to be a comfortable temperature for the 

subject. In this embodiment, the temperature estimation device (10) is a terminal such as a 

smartphone or a personal computer (PC). In this embodiment, the temperature estimation device 

(10) is configured such that an application program for calculation process for calculating out 

the estimated comfortable temperature is installed therein and that the temperature estimation 

device (10) executes the application program to perform the calculation process. 

[0027] 

 As illustrated in FIGS. 1 and 2, the temperature estimation device (10) includes a 

communication unit (11), a storage (12), and a control unit (13). 

[0028] 

 The communication unit (11) is a device for communicating with an external device 

such as the output device (20). The communication unit (11) is communicably connected to the 

output device (20) in a wired or wireless manner. The communication unit (11) includes, for 

example, at least one of a device for performing wireless communication (such as a wireless 

LAN module) or a device for performing wired communication (such as a communication port 

connected to a communication cable). The communication unit (11) includes an acquisition unit 

(11A) configured to acquire information, and an output unit (11B) configured to output 

information. The acquisition unit (11A) acquires environmental information (experienced 

temperature) output from the output device (20). 

[0029] 

 The storage (12) includes a main memory (e.g., a semiconductor memory), such as a 

flash memory, a read only memory (ROM), and a random access memory (RAM), and may 

further include an auxiliary memory (e.g., a hard disk drive, a solid state drive (SSD), a secure 

digital (SD) memory card, or a universal serial bus (USB) flash memory). The storage (12) is 
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configured to store therein various computer programs executable by the control unit (13). 

[0030] 

 The storage (12) stores therein correlation information (12A). The correlation 

information (12A) is information (such as a calculation formula, a table, a graph, a diagram, or 

a map) indicating a correlation between the environmental information (experienced 

temperature) and the estimated comfortable temperature. The correlation information (12A) 

will be described later. 

[0031] 

 The control unit (13) includes a processor, such as a CPU or an MPU. The control unit 

(13) executes a computer program stored in the storage (12) so as to control elements of the 

temperature estimation device (10). 

[0032] 

 –Outline of Operation of Temperature Estimation System (1)– 

 The outline of an operation of the temperature estimation system (1) will be described 

with reference to FIGS. 1 and 2. 

[0033] 

 As illustrated in FIGS. 1 and 2, the temperature sensor (21) of the output device (20) 

is portable by the subject and is configured to measure the air temperature of the environment 

where the subject is present (a surrounding temperature around the subject). The output device 

(20) outputs, to the temperature estimation device (10), information indicating a measurement 

result of the temperature sensor (21) as an experienced temperature of the subject. The 

temperature estimation device (10) calculates out an estimated comfortable temperature for the 

subject on the basis of the experienced temperature acquired from the output device (20). 

[0034] 

 –First Variation of the Output Device (20)– 
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 Referring to FIG. 3, a first variation of the output device (20) will be described below. 

FIG. 3 is a block diagram illustrating the first example of the output device (20). The output 

device (20) in this embodiment includes the temperature sensor (21) (see FIG. 1), but the first 

variation differs from this embodiment in that the output device (20) includes a temperature 

sensor (21) and a communication terminal (22). 

[0035] 

 A general configuration of the first variation of the output device (20) will be described 

below. 

[0036] 

 As illustrated in FIG. 3, the output device (20) includes the temperature sensor (21) 

and the communication terminal (22). The communication terminal (22) is, for example, a 

terminal having a communication function, such as a smartphone or a PC. The communication 

terminal (22) includes a communication unit (221), a storage (222), and a control unit (223). 

The communication unit (221) includes, for example, a wireless LAN module, and/or a 

communication port. The communication unit (221) is connected to the temperature sensor (21) 

in a wired or wireless manner, and acquires the information (experienced temperature) 

indicative of the measurement result of the temperature sensor (21). The storage (222) includes 

a main memory, such as a flash memory, a ROM, or a RAM, and may further include an 

auxiliary memory. The storage (222) stores therein various computer programs executable by 

the control unit (223). The control unit (13) includes a processor, such as a CPU or an MPU. 

The control unit (223) executes a computer program stored in the storage (222) so as to control 

elements of the communication terminal (22). 

[0037] 

 The temperature estimation system (1) further includes a management server (40). The 

management server (40) is a server for managing the environmental information (experienced 
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temperature) output from the output device (20). The management server (40) is communicably 

connected to each of the output device (20) and the temperature estimation device (10). 

[0038] 

 A usage example of the first variation of the output device (20) will be described below. 

[0039] 

 The subject spends a predetermined time (e.g., one week), carrying the output device 

(20) (temperature sensor (21) and communication terminal (22)). The output device (20) 

outputs the experienced temperature of the subject to the management server (40) by the 

communication function of the communication terminal (22) every predetermined time (e.g., 

every one hour), the experienced temperature being measured by the temperature sensor (21). 

The management server (40) accumulates a history of the experienced temperature of the 

subject, which has been output from the communication terminal (22). The temperature 

estimation device (10) acquires the history of the experienced temperature of the subject from 

the management server (40), and calculates out an estimated comfortable temperature for the 

subject on the basis of the history of the experienced temperature thus acquired. 

[0040] 

 –Second Variation of the Output Device (20)– 

 Referring to FIG. 4, a second variation of the output device (20) will be described 

below. FIG. 4 is a block diagram illustrating the second variation of the output device (20). The 

output device (20) in this embodiment includes the temperature sensor (21) (see FIG. 1), but 

the second variation differs from this embodiment in that the output device (20) includes a 

communication terminal (22). 

[0041] 

 A general configuration of the second variation of the output device (20) will be 

described below. 
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[0042] 

 As illustrated in FIG. 4, the output device (20) includes the communication terminal 

(22). The communication terminal (22) includes a communication unit (221), a storage (222), 

a control unit (223), and a positional information acquiring unit (224). The communication unit 

(221) is communicably connected to a weather server (S). The weather server (S) is a server 

that collects information indicative of air temperatures measured at a plurality of measurement 

points. The positional information acquiring unit (224) is configured to acquire positional 

information of the communication terminal (22). In other words, the positional information of 

the communication terminal (22) indicates positional information of the subject carrying the 

communication terminal (22). In the following, the positional information of the 

communication terminal (22) may be referred to as the positional information of the subject. 

The positional information acquiring unit (224) includes a GPS module and is configured to 

acquire the positional information of the subject by using the GPS module. The GPS module 

receives radio waves from Global Positioning System (GPS) satellites and works out the 

positional information (information indicating a latitude and a longitude) of the subject from 

the received radio waves. 

[0043] 

 A usage example of the second variation of the output device (20) will be described 

below. 

[0044] 

 As illustrated in FIG. 4, the subject spends a predetermined time (e.g., one week), 

carrying the output device (20) (communication terminal (22)). The communication terminal 

(22) acquires the positional information of the subject by the positional information acquiring 

unit (224). The communication terminal (22), which has acquired the positional information of 

the subject, communicates with the weather server (S) via the communication unit (221). From 
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the weather server (S), the communication terminal (22) acquires, as the experienced 

temperature of the subject, an air temperature of a measurement point closest to the position 

indicated by the positional information of the subject from among the air temperatures of the 

plurality of measurement points collected by the weather server (S). The communication 

terminal (22) outputs, to the management server (40), the experienced temperature of the 

subject acquired. 

[0045] 

 The communication terminal (22) performs, for example, every predetermined time 

(e.g., one hour), the process of acquiring the experienced temperature of the subject from the 

weather server (S). 

[0046] 

 Each of the first variation of the output device (20) (see FIG. 3), and the second 

variation of the output device (20) (see FIG. 4) may be configured so that the temperature 

estimation device (10) has the function of the management server (40) and the storage (12) of 

the temperature estimation device (10) stores therein the history of the experienced temperature 

of the subject. 

[0047] 

 –Procedure of Calculating Out Estimated Comfortable Temperature– 

 Next, a procedure of calculating out the estimated comfortable temperature by the 

control unit (13) of the temperature estimation device (10) will be described, referring to FIGS. 

1, and 5 to 9. 

[0048] 

 The control unit (13) of the temperature estimation device (10) calculates out the 

estimated comfortable temperature, referring to the correlation information (12A) (see FIG. 1). 

[0049] 
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 The correlation information (12A) is expressed by Equation 1 below: 

[0050] 

 [Math 1] 

 CT = 0.31*T+17.8 

[0051] 

 “CT” is the estimated comfortable temperature. “T” is an assigned value. The assigned 

value T is a value based on the experienced temperature. The coefficients of Equation 1 are 

statistically worked out in advance from the correlation between the estimated comfortable 

temperature CT and the assigned value T. 

[0052] 

 The control unit (13) of the temperature estimation device (10) calculates out an 

estimated comfortable temperature CT on the basis of the experienced temperature acquired by 

the acquisition unit (11A). More specifically, the control unit (13) works out the assigned value 

T on the basis of the experienced temperature acquired by acquisition unit (11A), and calculates 

out the estimated comfortable temperature CT on the basis of the assigned value T and the 

correlation information (12A). In this embodiment, the control unit (13) calculates out the 

estimated comfortable temperature CT by assigning the assigned value T in Equation 1 

representing the correlation information (12A). 

[0053] 

 Hereinafter, first to sixth examples of the assigned value T will be described. 

[0054] 

 –First Example of the Assigned Value T– 

 In the first example, the assigned value T is represented by an average value of the 

experienced temperatures for N days. More specifically, in the first example, the assigned value 

T is represented by Equation 2 below: 
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[0055] 

 [Math 2] 

 T = (ΣTi)/N 

[0056] 

 “N” is a natural number. “i” is an integer equal to or more than 1 but not more than N 

(1 ≤ i ≤ N). “Ti” is an experienced temperature on Day i among Day 1 to Day N. “ΣTi” indicates 

the total sum of experienced temperatures (experienced temperature T1 to experienced 

temperature TN) for N days. 

[0057] 

 As described above, the experienced temperature Ti is the experienced temperature on 

Day i. However, if the experienced temperature is measured multiple times on Day i (e.g., the 

experienced temperature is measured every 4 hours on Day i), so that there are multiple 

experienced temperatures on Day i, an average or median value, for example, of the multiple 

experienced temperatures on Day i is set as the experienced temperature Ti for Day i. 

[0058] 

 –Second Example of the Assigned Value T– 

 In the second example, the assigned value T is represented by a median value of the 

experienced temperatures for N days. 

[0059] 

 -Third Example of the Assigned Value T- 

 In the third example, the assigned value T is represented by a weighted average of the 

experienced temperatures for N days, as represented by Equation 3. More specifically, the third 

example is such that the assigned value T is represented by Equation 3 below: 

[0060] 

 [Math 3] 
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 T = Σ (ai*Ti) 

[0061] 

 According to Equation 3, “ai” is such a real number that the total sum of a1 to aN is 1 

(Σai = 1). According to Equation 3, Σ(ai*Ti) is the total sum of (a1*T1) to (aN*TN). 

[0062] 

 In this embodiment, a1 to aN are set such that a later-measured experienced 

temperature among the experienced temperature T1 to the experienced temperature TN gives a 

greater influence on the assigned value T. More specifically, a1 to aN are greater in the 

ascending order of a1 to aN (i.e., a1<a2< . . . <a(N−1)<aN). 

[0063] 

 –Fourth Example of the Assigned Value T– 

 Referring to FIGS. 5 and 6, the fourth example of the assigned value T will be 

described. FIG. 5 is a view showing a first list (L1). FIG. 6 is a graph plotting the estimated 

comfortable temperature CT against time. 

[0064] 

 As illustrated in FIG. 5, the first list (L1) is created based on a plurality of experienced 

temperatures output from the output device (20). The first list (L1) is stored, for example, in the 

storage (12) of the temperature estimation device (10) or in the management server (40) (see 

FIGS. 3 and 4). 

[0065] 

 The first list (L1) is configured such that a plurality of experienced temperatures are 

listed in time series. The first list (L1) is configured such that a plurality of experienced 

temperatures are associated with the measurement times at which the respective experienced 

temperatures were measured. 

[0066] 
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 Measurement time at which the experienced temperature was measured is output 

together with the experienced temperature from the output device (20). More specifically, the 

output device (20), which outputs an experienced temperature, creates and outputs association 

information in which the experienced temperature and the measurement time of the experienced 

temperature are associated with each other. Consequently, the first list (L1) in which the 

experienced temperature and the measurement time of the experienced temperature are 

associated with each other is created. 

[0067] 

 In the fourth example, the assigned value T is any one of the plurality of experienced 

temperatures included in the first list (L1). The control unit (13) assigns the respective 

experienced temperatures included in the first list (L1) into the assigned value T in Equation 1 

to calculate out the estimated comfortable temperatures CT corresponding to the respective 

measurement times included in the first list (L1) (see FIG. 5). In this way, the control unit (13) 

can calculate out a plurality of estimated comfortable temperatures CT corresponding to time 

series. As a result of this, a user can check how the estimated comfortable temperature CT 

changes over time (for example, a change of the estimated comfortable temperature CT per unit 

of time, a change of the estimated comfortable temperature CT per month, a change of the 

estimated comfortable temperature CT per season, etc.) (see FIG. 6). Here, a graph in FIG. 6 

shows a change of the estimated comfortable temperature CT per unit of time. 

[0068] 

 In this embodiment, the measurement times in the first list (L1) are on an hourly basis 

(see FIG. 5). However, the present invention is not limited to this. The measurement times in 

the first list (L1) may be, for example, on a daily basis or a monthly basis. 

[0069] 

 –Fifth Example of the Assigned Value T– 
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 Referring to FIGS. 7 and 8, the fifth example of the assigned value T will be described. 

FIG. 7 is a view illustrating a second list (L2). FIG. 8 is a graph illustrating a moving average 

of the estimated comfortable temperature CT. 

[0070] 

 As illustrated in FIG. 7, the second list (L2) is created on the basis of a plurality of 

experienced temperatures output from the output device (20). The second list (L2) is stored, for 

example, in the storage (12) of the temperature estimation device (10) or in the management 

server (40) (see FIGS. 3 and 4). The second list (L2) is created on the basis of a plurality of 

average values of experienced temperatures. The plurality of average values of the experienced 

temperatures are an average value of the experienced temperatures of Day n to Day (N + n−1) 

(where n = 1, 2, 3, . . .). That is, the plurality of average values of the experienced temperatures 

includes an average value of the experienced temperatures of Day 1 to Day N, an average value 

of experienced temperatures from Day 2 to Day (N + 1), an average value of experienced 

temperatures from Day 3 to Day (N + 2), and so on. 

[0071] 

 In the fifth example, the assigned value T is any one of the plurality of average values 

included in the second list (L2). The control unit (13) assigns the respective average values 

included in the second list (L2) into the assigned value T in Equation 1 to calculate out the 

estimated comfortable temperatures CT corresponding to the respective measurement times 

included in the second list (L2). In this way, the control unit (13) can calculate out the moving 

average of the estimated comfortable temperatures CT (see FIG. 8). 

[0072] 

 In this embodiment, the measurement times in the second list (L2) are on a daily basis 

(see FIG. 7). However, the present invention is not limited to this. The measurement times in 

the second list (L2) may be, for example, on an hourly basis or a monthly basis. 
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[0073] 

 Optionally, in the fifth example, instead of the plurality of average values of 

experienced temperatures, a plurality of median values of experienced temperatures (for 

example, median values of Day n to Day (N + n−1) (where n = 1, 2, 3, . . .)) may be used, or a 

weighted average value of the plurality of experienced temperatures (for example, a weighted 

average value of Day n to Day (N + n−1) (where n = 1, 2, 3, . . .)) may be used. 

[0074] 

 –Sixth Example of the Assigned Value T– 

 FIG. 9 shows a third list (L3). The third list (L3) is created on the basis of a plurality 

of experienced temperatures output from the output device (20). The third list (L3) is stored, 

for example, in the storage (12) of the temperature estimation device (10) or in the management 

server (40) (see FIGS. 3 and 4). 

[0075] 

 As illustrated in FIG. 9, the third list (L3) is configured to show associations between 

a plurality of experienced temperatures (z1°C, z2°C, . . .) and measurement times (dates and 

times) in matrix. In the third list (L3), the experienced temperatures are ones that will be 

measured at measurement date and time corresponding thereto. For example, the third list (L3) 

shows that the experienced temperature z1°C will be measured at 00:00 on June 1, 2020. In the 

third list (L3), the experienced temperatures may be a plurality of average values or median 

values of experienced temperatures measured within a predetermined time range including the 

measurement date and time corresponding thereto. For example, in the third list (L3), the 

experienced temperature z1 may be an average value or a median value of experienced 

temperatures measured in a time range from 00:00 to 01:00 on June 1, 2020. 

[0076] 

 In the sixth example, the assigned value T is any one of the plurality of experienced 
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temperatures (z1°C, z2°C, . . .) included in the third list (L3). The control unit (13) assigns the 

respective experienced temperatures included in the third list (L3) into the assigned value T in 

Equation 1 to calculate out the estimated comfortable temperatures CT corresponding to the 

respective measurement dates and times included in the third list (L3). 

[0077] 

 –Advantages of This Embodiment– 

 As described above with reference to FIGS. 1 to 9, the control unit (13) calculates out 

an estimated comfortable temperature on the basis of experienced temperatures of a subject, the 

estimated comfortable temperature being a temperature estimated to be a comfortable 

temperature for the subject. Thus, the temperatures experienced by the subject in the past are 

used to calculate out the estimated comfortable temperature. Therefore, the estimated 

comfortable temperature can be calculated as a temperature at which individual differences as 

to how individuals feel air temperatures are taken into consideration. 

[0078] 

 ‹‹Other Embodiments›› 

 While the embodiments and variations thereof have been described above, it will be 

understood that various changes in form and details may be made without departing from the 

spirit and scope of the claims (e.g., (1) to (2)). The embodiments and the variations thereof may 

be combined and replaced with each other without deteriorating intended functions of the 

present disclosure. 

[0079] 

 (1) The correlation information (12A) is not limited to Equation 1 (CT = 0.31*T+17.8). 

For example, if temperature-output information (such as a calculation formula, a table, a graph, 

a diagram, or a map) for outputting, with respect to a temperature of outside air, a temperature 

that average persons would feel comfortable (average comfortable temperature) is available, 
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the temperature-output information may be employed as the correlation information (12A). The 

temperature-output information represents a correlation between the temperature of outside air 

and the average comfortable temperature. The temperature-output information is configured so 

that the average comfortable temperature is derived from the temperature-output information 

once the temperature of outside air is determined. For example, the temperature-output 

information may be configured so that the average comfortable temperature to be output is 

lower with respect to a lower temperature of outside air. If the temperature-output information 

is employed as the correlation information (12A), the estimated comfortable temperature for 

the subject is derived instead of the average comfortable temperature by using, in the 

temperature-output information, the assigned value T in any one of the first to sixth examples 

instead of the temperature of outside air. 

[0080] 

 (2) As shown in FIG. 10, the temperature estimation system (1) may further include an 

air conditioner (30), which includes the temperature estimation device (10). In this 

configuration, the temperature estimation device (10) is configured by, for example, electronic 

components provided in a housing of the air conditioner (30). In the temperature estimation 

system (1), the temperature estimation device (10) may be configured as an external device 

separate from the air conditioner (30), and the temperature estimation device (10) and the air 

conditioner (30) may be communicably connected together in a wired or wireless manner. The 

air conditioner (30) cools or heats indoor air so that the air temperature in an indoor space 

reaches a set temperature. 

[0081] 

 The air conditioner (30) is connected with a management server (40), which manages 

the experienced temperatures of the subject, or an output device (20) (see FIG. 1). FIG. 10 

illustrates a configuration in which the air conditioner (30) is communicably connected with 



 21  

the management server (40). The air conditioner (30) which has acquired an experienced 

temperature of the subject from the management server (40) or the output device (20) causes 

the temperature estimation device (10) to calculate out an estimated comfortable temperature 

for the subject. The air conditioner (30) performs a proper process according to the estimated 

comfortable temperature for the subject thus calculated out by the temperature estimation 

device (10). The proper process may be, for example, a process for setting a set temperature of 

the air conditioner (30) to the estimated comfortable temperature for the subject. 

[0082] 

 The air conditioner (30) is configured so that the control unit (13) of the temperature 

estimation device (10) calculates out the estimated comfortable temperature for the subject. 

With this configuration, if a plurality of subjects is present, the control unit (13) of the 

temperature estimation device (10) can calculate out estimated comfortable temperatures 

individually for the plurality of subjects. As a result, the air conditioner (30) can perform such 

temperature control in which, if any one of the plurality of subjects is a user of the air 

conditioner (30), the air conditioner (30) causes the temperature estimation device (10) to 

calculate out an estimated comfortable temperature for the user of the air conditioner (30) and 

sets the set temperature to the estimated comfortable temperature, thereby making it possible to 

perform temperature control in conformity with how the user of the air conditioner (30) feels 

as to air temperatures. 

 

INDUSTRIAL APPLICABILITY 

[0083] 

 As described above, the present disclosure is usefully applicable to a temperature 

estimation device, an air conditioner, and a temperature calculation method. 
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DESCRIPTION OF REFERENCE CHARACTERS 

[0084] 

10 Temperature Estimation Device 

11A Acquisition Unit 

12 Storage 

12A Correlation Information 

13 Control Unit 

21 Temperature Sensor 

30 Air Conditioner 
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CLAIMS 

 

 1. A temperature estimation device, comprising: 

 an acquisition unit (11A) configured to acquire environmental information, the 

environmental information being a value indicative of an environment experienced by a subject 

in the past; and 

 a control unit (13) configured to calculate out an estimated comfortable temperature 

on the basis of the environmental information, the estimated comfortable temperature being a 

temperature estimated to be a comfortable temperature for the subject. 

 

 2. The temperature estimation device of claim 1, wherein 

 the environmental information includes an experienced temperature, the experienced 

temperature being an air temperature of the environment experienced by the subject in the past. 

 

 3. The temperature estimation device of claim 1 or 2, further comprising: 

 a storage (12) configured to store therein correlation information (12A) indicative of a 

correlation between the environmental information and the estimated comfortable temperature, 

wherein 

 the control unit (13) is configured to perform the calculation of the estimated 

comfortable temperature further on the basis of the correlation information (12A). 

 

 4. An air conditioner, comprising the temperature estimation device (10) of any 

one of claims 1 to 3. 

 

 5. A temperature calculation method, comprising:  
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 acquiring environmental information, the environmental information being a value 

indicative of an environment experienced by a subject in the past; and 

 calculating out an estimated comfortable temperature on the basis of the environmental 

information, the estimated comfortable temperature being a temperature estimated to be a 

comfortable temperature for the subject. 

 

 6.  The temperature calculation method of claim 5, wherein 

 the environmental information includes an experienced temperature, the experienced 

temperature being an air temperature of the environment experienced by the subject in the past, 

and 

 the acquiring includes acquiring the experienced temperature by measuring an air 

temperature with a temperature sensor (21) carried by the subject. 

 

 7. The temperature calculation method of claim 5, wherein 

 the environmental information includes an experienced temperature, the experienced 

temperature being an air temperature of the environment experienced by the subject in the past, 

and 

 the acquiring includes: 

 acquiring positional information indicative of a position of the subject; and 

 acquiring, as the experienced temperature, an air temperature measured at a 

measurement point closest to the position indicated by the positional information among a 

plurality of measurement points. 

 


