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(57) ABSTRACT 

An environmental control apparatus that is installed in a room 
and is portable, includes a sensor unit, a determination unit, 
and an output unit. The sensor unit senses the air environment 
of the room. The determination unit determines whether the 
air environment of the room is within the range of a comfort 
Zone based on information about the air environment of the 
room. The output unit, based on at least the information about 
the determination result of the determination unit, outputs 
information or a signal in order to make the air environment of 
the room fall within the range of the comfort Zone. 
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ENVIRONMENTAL CONTROL APPARATUS, 
ENVIRONMENTAL CONTROL SYSTEM, 
ENVIRONMENTAL CONTROL METHOD, 
AND ENVIRONMENTAL CONTROL 

PROGRAM 

FIELD OF THE INVENTION 

0001. The present invention relates to an environmental 
control apparatus, an environmental control system, an envi 
ronmental control method, and an environmental control pro 
gram. 

BACKGROUND INFORMATION 

0002 Apparatuses have been proposed in the past that 
monitor and display whether the air environment of a room is 
within the range of a comfort Zone (e.g., Patent Document 1). 

Patent Document 1 

0003 Japanese Published Unexamined Patent Applica 
tion No. H6-207734 (pp. 1-8, FIGS. 1-9) 

DISCLOSURE OF THE INVENTION 

Problems Solved by the Invention 
0004. However, with conventional apparatuses, although 
guidance is provided on whether the air environment of a 
room is within the range of the comfort Zone, there is a risk 
that sufficient guidance will not be provided on specifically 
how to bring the air environment of the room within the range 
of the comfort Zone. Consequently, there is a risk that the air 
environment of the room will not be made sufficiently com 
fortable. 
0005. It is an object of the present invention to provide an 
environmental control apparatus, an environmental control 
system, an environmental control method, and an environ 
mental control program that can create a Sufficiently comfort 
able air environment in a room. 

Means for Solving the Problems 
0006 An environmental control apparatus according to a 

first aspect of the invention is an environmental control appa 
ratus that is installed in a room and is portable, comprising a 
sensor unit, a determination unit, and an output unit. The 
sensor unit senses an air environment of the room. The deter 
mination unit determines whether the air environment of the 
room is within the range of a comfort Zone based on infor 
mation about the air environment of the room. The output 
unit, based on at least information about the determination 
result of the determination unit, outputs information or a 
signal in order to make the air environment of the room fall 
within the range of the comfort Zone. 
0007. With the present environmental control apparatus, 
the sensor unit senses the air environment of the room. The 
determination unit can receive information about the air envi 
ronment of the room. The determination unit can determine 
whether the air environment of the room is within the range of 
the comfort Zone based on information about the air environ 
ment of the room. The output unit can receive at least the 
information about the determination result of the determina 
tion unit or information based on the determination result of 
the determination unit. Based on at least the information 
about the determination result of the determination unit, the 
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output unit outputs information or a signal in order to make 
the air environment of the room fall within the range of the 
comfort Zone. 
0008 Accordingly, with the present environmental con 
trol apparatus, it is possible to create a Sufficiently comfort 
able air environment in the room. 
0009. An environmental control apparatus according to a 
second aspect of the invention is an environmental control 
apparatus according to a first aspect of the invention, wherein 
the output unit is a send unit. Based on at least the information 
about the determination result of the determination unit, the 
send unit sends a control signal to an air conditioner so that 
the air environment of the room falls within the range of the 
comfort Zone. The air conditioner conditions the air environ 
ment of the room. 
0010 With the present environmental control apparatus, 
the send unit can receive at least the information about the 
determination result of the determination unit, or information 
based on the determination result of the determination unit. 
Based on at least the information about the determination 
result of the determination unit, the send unit sends a control 
signal to the air conditioner so that the air environment of the 
room falls within the range of the comfort Zone. Thereby, it is 
possible to enable the air conditioner to receive the control 
signal so that the air environment of the room falls within the 
range of the comfort Zone. 
0011. Accordingly, with the present environmental con 
trol apparatus, the air conditioner can be controlled so that the 
air environment of the room falls within the range of the 
comfort Zone without making the user aware of the comfort 
Zone. Consequently, with the present environmental control 
apparatus, it is possible to automatically create a comfortable 
air environment in the room without making the user aware of 
Such. 
0012. Furthermore, the air conditioner may be not only a 
regular air conditioner, but also, for example, a cooler, a 
heater, a ventilator, a dehumidifier, a humidifier, or an air 
cleaner. 
0013 An environmental control apparatus according to a 
third aspect of the invention is an environmental control appa 
ratus according to a second aspect of the invention, further 
comprising a generation unit. The generation unit, based on at 
least the information about the determination result of the 
determination unit, generates the control signal so that the air 
environment of the room falls within the range of the comfort 
ZO. 

0014 With the present environmental control apparatus, 
based on at least the information about the determination 
result of the determination unit, the generation unit generates 
the control signal so that the air environment of the room falls 
within the range of the comfort Zone. 
0015. Accordingly, with the present environmental con 
trol apparatus, the air conditioner can be controlled so that the 
air environment of the room falls within the range of the 
comfort Zone without making the user aware of the comfort 
Zone. As a result, with the present environmental control 
apparatus, it is possible to automatically create a comfortable 
air environment in the room without making the user aware of 
Such. 
0016. An environmental control apparatus according to a 
fourth aspect of the invention is an environmental control 
apparatus according to a third aspect of the invention, further 
comprising a calculation unit. The calculation unit calculates 
an amount of energy that is needed for the air conditioner to 
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condition the air environment of the room. The generation 
unit generates, based on at least the information about the 
determination result of the determination unit, the control 
signal so that the amount of energy does not exceed a pre 
scribed target upper limit value and so that the air environ 
ment of the room falls within the range of the comfort Zone. 
0017. With the present environmental control apparatus, 
the calculation unit calculates the amount of energy needed 
for the air conditioner to condition the air environment of the 
room. The determination unit receives information about the 
amount of energy and further determines whether that 
amount of energy exceeds a prescribed target upper limit 
value. The generation unit receives information about the 
amount of energy or information about whether that amount 
of energy exceeds a prescribed target upper limit value. Based 
on at least the information about the determination result of 
the determination unit, the generation unit generates the con 
trol signal so that the amount of energy does not exceed the 
prescribed target upper limit value and so that the air envi 
ronment of the room falls within the range of the comfort 
ZO. 

0018. Accordingly, with the present environmental con 
trol apparatus, the air conditioner can be controlled so that the 
air environment of the room falls within the range of the 
comfort Zone and so that the amount of energy does not 
exceed the target upper limit value. Consequently, with the 
present environmental control apparatus, it is possible to cre 
ate a comfortable air environment in the room while conserv 
ing energy. 
0019. An environmental control apparatus according to a 

fifth aspect of the invention is an environmental control appa 
ratus according to a first aspect of the invention, wherein the 
output unit is a send unit. The send unit sends the information 
about the determination result of the determination unit to an 
air conditioner. The air conditioner conditions the air envi 
ronment of the room. 
0020. With the present environmental control apparatus, 
the send unit sends the information about the determination 
result of the determination unit to the air conditioner. 
Thereby, it is possible to enable the air conditioner to receive 
information about the determination result of the determina 
tion unit. 
0021. Accordingly, with the present environmental con 

trol apparatus, if the air conditioner can set the control signal 
so that the air environment of the room falls within the range 
of the comfort Zone, then it is possible to enable the air 
conditioner to control the air environment of the room so that 
it falls within the range of the comfort Zone without making 
the user aware of the comfort Zone. Consequently, with the 
present environmental control apparatus, it is possible to 
automatically create a comfortable air environment in the 
room without making the user aware of Such. 
0022. Furthermore, the air conditioner may be not only a 
regular air conditioner, but also, for example, a cooler, a 
heater, a ventilator, a dehumidifier, a humidifier, or an air 
cleaner. 
0023. An environmental control apparatus according to a 
sixth aspect of the invention is an environmental control appa 
ratus according to a fifth aspect of the invention, further 
comprising a calculation unit. The calculation unit calculates 
an amount of energy that is needed for the air conditioner to 
condition the air environment of the room. The determination 
unit determines, based on the information about the air envi 
ronment of the room, whether the amount of energy exceeds 
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a prescribed target upper limit value and whether the air 
environment of the room is within the range of the comfort 
ZO. 

0024. With the present environmental control apparatus, 
the calculation unit calculates the amount of energy needed 
for the air conditioner to condition the air environment of the 
room. Based on the information about the air environment of 
the room, the determination unit determines whether the 
amount of energy exceeds the prescribed target upper limit 
value, and whether the air environment of the room is within 
the range of the comfort Zone. 
0025. Accordingly, with the present environmental con 
trol apparatus, it is possible to enable the air conditioner to 
control the air environment of the room so that it falls within 
the range of the comfort Zone and so that the amount of energy 
does not exceed the target upper limit value. Consequently, 
with the present environmental control apparatus, it is pos 
sible to create a comfortable air environment in the room 
while conserving energy. 
0026. An environmental control apparatus according to a 
seventh aspect of the invention is an environmental control 
apparatus according to any of the first through sixth aspects of 
the invention, wherein the air environmental factor of the 
room is at least one of the temperature, dew point temperature 
differential, humidity, atmospheric pressure, airflow, toxic 
Substance concentration, dust concentration, and negative ion 
concentration of the room. 
0027. With the present environmental control apparatus, 
the air environmental factor of the room is at least one of the 
temperature, the dew point temperature differential, the 
humidity, the atmospheric pressure, the airflow, the toxic 
Substance concentration, the dust concentration, and the 
negative ion concentration of the room. 
0028. Accordingly, with the present environmental con 
trol apparatus, it is possible to finely determine whether the 
air environment of the room is within the range of the comfort 
Zone. Consequently, with the present environmental control 
apparatus, it is possible to finely control the air conditioner So 
that the air environment of the room falls within the range of 
the comfort Zone. 

0029. Furthermore, toxic substances are at least one of, for 
example, carbon monoxide, carbon dioxide, allergens, mites, 
mold, formaldehyde, organic compounds, VOCs (volatile 
organic compounds), and endocrine disrupters. 
0030. An environmental control apparatus according to an 
eighth aspect of the invention is an environmental control 
apparatus according to any of the first through sixth aspects of 
the invention, wherein the air environmental factors of the 
room are at least two of the temperature, dew point tempera 
ture differential, humidity, atmospheric pressure, airflow, 
toxic Substance concentration, dust concentration, and nega 
tive ion concentration of the room. The determination unit 
assigns a priority order to the air environmental factors of the 
room, and determines whether the air environment of the 
room is within the range of the comfort Zone based on infor 
mation about the air environmental factors of the room. 
0031. With the present environmental control apparatus, 
the air environmental factors of the room are at least two of 
the temperature, the dew point temperature differential, the 
humidity, the atmospheric pressure, the airflow, the toxic 
Substance concentration, the dust concentration, and the 
negative ion concentration of the room. The determination 
unit assigns a priority order to the plurality of air environmen 
tal factors of the room, and, based on the information about 
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the plurality of air environmental factors of the room, deter 
mines whether the air environment of the room is within the 
range of the comfort Zone. 
0032. Accordingly, with the present environmental con 

trol apparatus, it is possible to create a comfortable environ 
ment in the room while giving priority to those air environ 
mental factors that are important. 
0033. An environmental control apparatus according to a 
ninth aspect of the invention is an environmental control 
apparatus according to any of the first through eighth aspects 
of the invention, further comprising an input unit and a setting 
unit. The input unit inputs a sense of comfort with respect to 
the air environment of the room. The setting unit sets the 
comfort Zone of the air environment of the room based on 
information about the sense of comfort. 
0034. With the present environmental control apparatus, a 
sense of comfort with respect to the air environment of the 
room is input to the input unit. The setting unit can receive the 
information about the sense of comfort. The setting unit sets 
the comfort Zone of the air environment of the room based on 
the information about the sense of comfort. 
0035. Accordingly, with the present environmental con 

trol apparatus, the comfort Zone of the air environment of the 
room is set based on information about the user's sense of 
comfort. Consequently, with the present environmental con 
trol apparatus, the comfort Zone can be set for each user. As a 
result, with the present environmental control apparatus, it is 
possible to create a comfortable air environment in the room 
in accordance with the user's preference. 
0036 An environmental control apparatus according to a 
tenth aspect of the invention is an environmental control 
apparatus according to a ninth aspect of the invention, further 
comprising a storage unit. The storage unit stores the comfort 
Zone that was set by the setting unit. 
0037. With the present environmental control apparatus, 
the storage unit stores the comfort Zone, which was set by the 
setting unit. 
0038 Accordingly, with the present environmental con 

trol apparatus, it is possible to reference information about the 
comfort Zone that was set by the setting unit. Consequently, 
with the present environmental control apparatus, it is pos 
sible to generate the control signal so that the air environment 
of the room falls within the range of the user's preferred 
comfort Zone. 
0039. An environmental control apparatus according to an 
eleventh aspect of the invention is an environmental control 
apparatus according to a first aspect of the invention, wherein 
the output unit is a recommendation unit. Based on at least the 
information about the determination result of the determina 
tion unit, the recommendation unit recommends a method of 
improving the air environment of the room so that it falls 
within the range of the comfort Zone. 
0040. With the present environmental control apparatus, 
based on at least the information about the determination 
result of the determination unit, the recommendation unit 
recommends an improving method so that the air environ 
ment of the room falls within the range of the comfort Zone. 
0041 Accordingly, with the present environmental con 

trol apparatus, it is possible to create a sufficiently comfort 
able air environment in the room. 
0.042 An environmental control apparatus according to a 
twelfth aspect of the invention is an environmental control 
apparatus according to an eleventh aspect of the invention, 
further comprising a Vocalization unit. The Vocalization unit, 
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based on information about the improving method that was 
recommended by the recommendation unit, reports the 
improving method by using speech. 
0043. With the present environmental control apparatus, 
based on the information about the improving method rec 
ommended by the recommendation unit, the Vocalization unit 
reports the improving method by using speech. 
0044 Accordingly, with the present environmental con 
trol apparatus, it is possible to easily ascertain the improving 
method. 
0045 An environmental control apparatus according to a 
thirteenth aspect of the invention is an environmental control 
apparatus according to an eleventh aspect of the invention, 
further comprising a display unit. The display unit reports, 
based on information about the improving method that was 
recommended by the recommendation unit, the improving 
method by displaying it on a screen. 
0046) With the present environmental control apparatus, 
based on the information about the improving method rec 
ommended by the recommendation unit, the display unit 
reports the improving method by displaying it on a screen. 
0047 Accordingly, with the present environmental con 
trol apparatus, it is possible to easily ascertain the improving 
method. 
0048. An environmental control apparatus according to a 
fourteenth aspect of the invention is an environmental control 
apparatus according to any of the eleventh through thirteenth 
aspects of the invention, wherein the air environmental factor 
of the room is at least one of the temperature, dew point 
temperature differential, humidity, atmospheric pressure, air 
flow, toxic Substance concentration, dust concentration, and 
negative ion concentration of the room. 
0049. With the present environmental control apparatus, 
the air environmental factor of the room is at least one of the 
temperature, the dew point temperature differential, the 
humidity, the atmospheric pressure, the airflow, the toxic 
Substance concentration, the dust concentration, and the 
negative ion concentration of the room. 
0050. Accordingly, with the present environmental con 
trol apparatus, it is possible to finely recommend the improv 
ing method so that the air environment of the room falls 
within the range of the comfort Zone. 
0051. Furthermore, toxic substances are at least one of, for 
example, carbon monoxide, carbon dioxide, allergens, mites, 
mold, formaldehyde, organic compounds, VOCs (volatile 
organic compounds), and endocrine disrupters. 
0.052 An environmental control apparatus according to a 
fifteenth aspect of the invention is an environmental control 
apparatus according to any of the eleventh through thirteenth 
aspects of the invention, wherein the air environmental fac 
tors of the room are at least two of the temperature, dew point 
temperature differential, humidity, atmospheric pressure, air 
flow, toxic Substance concentration, dust concentration, and 
negative ion concentration of the room. The determination 
unit assigns a priority order to the air environmental factors of 
the room, and determines whether the air environment of the 
room is within the range of the comfort Zone based on infor 
mation about the air environmental factors of the room. 
0053 With the present environmental control apparatus, 
the air environmental factors of the room are at least two of 
the temperature, the dew point temperature differential, the 
humidity, the atmospheric pressure, the airflow, the toxic 
Substance concentration, the dust concentration, and the 
negative ion concentration of the room. The determination 
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unit assigns a priority order to the plurality of air environmen 
tal factors of the room, and, based on the information about 
the air environmental factors of the room, determines whether 
the air environment of the room is within the range of the 
comfort Zone. 
0054 Accordingly, with the present environmental con 

trol apparatus, it is possible to create a comfortable environ 
ment in the room while giving priority to those air environ 
mental factors that are important. 
0055 An environmental control apparatus according to a 
sixteenth aspect of the invention is an environmental control 
apparatus according to any of the eleventh through thirteenth 
aspects of the invention, wherein the air environmental fac 
tors of the room are at least two of the temperature, dew point 
temperature differential, humidity, atmospheric pressure, air 
flow, toxic Substance concentration, dust concentration, and 
negative ion concentration of the room. The recommendation 
unit assigns a priority order to the air environmental factors of 
the room, and recommends, based on at least the information 
about the determination result of the determination unit, a 
method of improving the air environment of the room so that 
it falls within the range of the comfort Zone. 
0056. With the present environmental control apparatus, 
the air environmental factors of the room are at least two of 
the temperature, the dew point temperature differential, the 
humidity, the atmospheric pressure, the airflow, the toxic 
Substance concentration, the dust concentration, and the 
negative ion concentration of the room. The recommendation 
unit assigns a priority order to the plurality of air environmen 
tal factors of the room, and, based on at least the information 
about the determination result of the determination unit, rec 
ommends a method of improving the air environment of the 
room so that it falls within the range of the comfort Zone. 
0057 Accordingly, with the present environmental con 

trol apparatus, if there is a plurality of improving methods, a 
coordinated recommendation can be made. 
0058 An environmental control apparatus according to a 
seventeenth aspect of the invention is an environmental con 
trol apparatus according to any of the eleventh through six 
teenth aspects of the invention, wherein the improving 
method is at least one of a ventilation method and an opera 
tion method of an air conditioner. The air conditioner condi 
tions the air environment of the room. 
0059. With the present environmental control apparatus, 
based on at least the information about the determination 
result of the determination unit, the recommendation unit 
recommends at least one of the ventilating method and the air 
conditioner operation method so that the air environment of 
the room falls within the range of the comfort Zone. 
0060 Accordingly, with the present environmental con 

trol apparatus, it is possible to finely create a comfortable air 
environment in the room. 
0061 An environmental control apparatus according to an 
eighteenth aspect of the invention is an environmental control 
apparatus according to a seventeenth aspect of the invention, 
wherein the operation method of the air conditioner is an 
improving method for at least one of an operation mode, a set 
temperature, a set humidity, a set airflow, a set wind direction, 
an amount of dehumidification, an amount of humidification, 
an amount of ventilation, and an air cleaning performance of 
the air conditioner. 
0062. With the present environmental control apparatus, 
the recommendation unit can recommend, based on at least 
the information about the determination result of the deter 
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mination unit, at least one of a ventilating method and 
improving method for at least one of the operation mode, the 
set temperature, the set humidity, the set airflow, the set wind 
direction, the amount of dehumidification, the amount of 
humidification, the amount of ventilation, and the air cleaning 
performance of the air conditioner so that the air environment 
of the room falls within the range of the comfort Zone. 
0063. Accordingly, with the present environmental con 
trol apparatus, it is possible to more finely create a comfort 
able air environment in the room. 
0064. An environmental control apparatus according to a 
nineteenth aspect of the invention is an environmental control 
apparatus according to any of the eleventh through eighteenth 
aspects of the invention, further comprising an input unit and 
a setting unit. The input unit inputs a sense of comfort with 
respect to the air environment of the room. The setting unit 
sets the comfort Zone of the air environment of the room based 
on information about the sense of comfort. 
0065. With the present environmental control apparatus, a 
sense of comfort with respect to the air environment of the 
room is input to the input unit. The setting unit can receive 
information about the sense of comfort. The setting unit sets 
the comfort Zone of the air environment of the room based on 
the information about the sense of comfort. It is possible to 
store the information about the comfort Zone set by the setting 
unit. 
0066. Accordingly, with the present environmental con 
trol apparatus, the comfort Zone of the air environment of the 
room is set based on information about the user's sense of 
comfort. Consequently, with the present environmental con 
trol apparatus, the comfort Zone can be set for each user. As a 
result, with the present environmental control apparatus, it is 
possible to create a comfortable air environment in the room 
in accordance with the user's preference. 
0067. An environmental control apparatus according to a 
twentieth aspect of the invention is an environmental control 
apparatus according to a nineteenth aspect of the invention, 
further comprising a storage unit. The storage unit stores the 
comfort Zone that was set by the setting unit. 
0068. With the present environmental control apparatus, 
the storage unit stores the comfort Zone, which was set by the 
setting unit. 
0069. Accordingly, with the present environmental con 
trol apparatus, it is possible to reference information about the 
comfort Zone that was set by the setting unit. Consequently, 
with the present environmental control apparatus, it is pos 
sible to recommend the improving method so that the air 
environment of the room falls within the range of the user's 
preferred comfort Zone. 
0070 An environmental control system according to a 
twenty first aspect of the invention comprises: an environ 
mental control apparatus according to any of the second 
through tenth aspects of the invention; and an air conditioner. 
The air conditioner, based on information received from the 
environmental control apparatus, conditions the air environ 
ment of the room so that the air environment of the room falls 
within the range of the comfort Zone. 
0071. With the present environmental control system, the 
sensor unit of the environmental control apparatus senses the 
air environment of the room. The determination unit of the 
environmental control apparatus can receive information 
about the air environment of the room. Based on the informa 
tion about the air environment of the room, the determination 
unit of the environmental control apparatus determines 
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whether the air environment of the room is within the range of 
the comfort Zone. The send unit of the environmental control 
apparatus can receive at least the information about the deter 
mination result of the determination unit, or information 
based on the determination result of the determination unit. 
Based on at least the information about the determination 
result of the determination unit, the send unit of the environ 
mental control apparatus sends a control signal to the air 
conditioner so that the air environment of the room falls 
within the range of the comfort Zone. The air conditioner can 
receive the control signal from the environmental control 
apparatus so that the air environment of the room falls within 
the range of the comfort Zone. Alternatively, the send unit of 
the environmental control apparatus sends the information 
about the determination result of the determination unit to the 
air conditioner. The air conditioner can receive the informa 
tion about the determination result of the determination unit 
from the environmental control apparatus. Based on the infor 
mation received from the environmental control apparatus, 
the air conditioner conditions the air environment of the room 
so that it falls within the range of the comfort Zone. 
0072 Consequently, with the present environmental con 

trol system, the air conditioner can be controlled so that the air 
environment of the room falls within the range of the comfort 
Zone without making the user aware of the comfort Zone. 
Alternatively, if the air conditioner can set the control signal 
so that the air environment of the room falls within the range 
of the comfort Zone, then it is possible to enable the air 
conditioner to control the air environment of the room so that 
it falls within the range of the comfort Zone without making 
the user aware of the comfort Zone. Consequently, with the 
present environmental control system, it is possible to auto 
matically create a comfortable air environment in the room 
without making the user aware of such. 
0073. Furthermore, the air conditioner may be not only a 
regular air conditioner, but also, for example, a cooler, a 
heater, a ventilator, a dehumidifier, a humidifier, or an air 
cleaner. 
0074 An environmental control method according to a 
twenty second aspect of the invention is an environmental 
control method wherein an apparatus, which is installed in a 
room and is portable, controls an air environment of the room, 
comprising a sensing step, a determining step and an output 
ting step. The air environment of the room is sensed in the 
sensing step. Whether the air environment of the room is 
within the range of a comfort Zone is determined based on 
information about the air environment of the room in the 
determining step. Based on at least information about the 
determination result in the determining step, information or a 
signal in order to make the air environment of the room fall 
within the range of the comfort Zone is output in the output 
ting step. 
0075 With the present environmental control method, the 
air environment of the room is sensed in the sensing step. 
Information about the air environment of the room can be 
received in the determining step. Whether the air environment 
of the room is within the range of the comfort Zone is deter 
mined based on the information about the air environment of 
the room in the determining step. At least the information 
about the determination result in the determining step, or 
information based on the determination result of the deter 
mining step can be received in the outputting step. Based on 
at least the information about the determination result in the 
determining step, information or a signal in order to make the 
air environment of the room fall within the range of the 
comfort Zone is output in the outputting step. 
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0076 Accordingly, with the present environmental con 
trol apparatus, it is possible to create a Sufficiently comfort 
able air environment in the room. 
0077. An environmental control method according to a 
twenty third aspect of the invention is an environmental con 
trol method according to a twenty second aspect of the inven 
tion, wherein the outputting step is a sending step. Based on at 
least the information about the determination result in the 
determining step, a control signal is sent to an air conditioner 
so that the air environment of the room falls within the range 
of the comfort Zone in the sending step. The air conditioner 
conditions the air environment of the room. 
0078. With the present environmental control method, 
based on at least the information about the determination 
result in the determining step, the control signal is sent to the 
air conditioner so that the air environment of the room falls 
within the range of the comfort Zone in the sending step. 
Thereby, it is possible to enable the air conditioner to receive 
the control signal so that the air environment of the room falls 
within the range of the comfort Zone. 
0079 Accordingly, with the present environmental con 
trol method, the air conditioner can be controlled so that the 
air environment of the room falls within the range of the 
comfort Zone without making the user aware of the comfort 
Zone. Consequently, with the present environmental control 
method, it is possible to automatically create a comfortable 
air environment in the room without making the user aware of 
Such. 
0080 Furthermore, the air conditioner may be not only a 
regular air conditioner, but also, for example, a cooler, a 
heater, a ventilator, a dehumidifier, a humidifier, or an air 
cleaner. 
I0081. An environmental control method according to a 
twenty fourth aspect of the invention is an environmental 
control method according to a twenty second aspect of the 
invention, wherein the outputting step is a sending step. The 
information about the determination result in the determining 
step is sent to an air conditioner in the sending step. The air 
conditioner conditions the air environment of the room. 
I0082. With the present environmental control method, the 
information about the determination result in the determining 
step is sent to the air conditioner in the sending step. Thereby, 
it is possible to enable the air conditioner to receive the 
information about the determination result in the determining 
step. 
I0083. Accordingly, with the present environmental con 
trol method, if the air conditioner can set the control signal So 
that the air environment of the room falls within the range of 
the comfort Zone, then it is possible to enable the air condi 
tioner to control the air environment of the room so that it falls 
within the range of the comfort Zone without making the user 
aware of the comfort Zone. Consequently, with the present 
environmental control method, it is possible to automatically 
create a comfortable air environment in the room without 
making the user aware of Such. 
I0084. Furthermore, the air conditioner may be not only a 
regular air conditioner, but also, for example, a cooler, a 
heater, a ventilator, a dehumidifier, a humidifier, or an air 
cleaner. 
I0085. An environmental control method according to a 
twenty fifth aspect of the invention is an environmental con 
trol method according to a twenty second aspect of the inven 
tion, wherein the outputting step is a recommending step. 
Based on at least the information about the determination 
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result in the determining step, a method of improving the air 
environment of the room so that it falls within the range of the 
comfort Zone is recommended in the recommending step. 
I0086. With the present environmental control method, 
based on at least the information about the determination 
result in the determining step, a method of improving the air 
environment of the room so that it falls within the range of the 
comfort Zone is recommended in the recommending step. 
0087. Accordingly, with the present environmental con 

trol method, it is possible to create a sufficiently comfortable 
air environment in the room. 
0088 An environmental control program according to the 
twenty sixth aspect of the invention is an environmental con 
trol program that causes an apparatus, which is installed in a 
room and is portable, to control an air environment of the 
room, comprising a sensing step, a determining step, and an 
outputting step. The air environment of the room is sensed in 
the sensing step. Whether the air environment of the room is 
within the range of a comfort Zone is determined based on 
information about the air environment of the room in the 
determining step. Based on at least information about the 
determination result in the determining step, information or a 
signal in order to make the air environment of the room fall 
within the range of the comfort Zone is output in the output 
ting step. 
0089. With the present environmental control program, 
the air environment of the room is sensed in the sensing step. 
Information about the air environment of the room can be 
received in the determining step. Whether the air environment 
of the room is within the range of the comfort Zone is deter 
mined based on the information about the air environment of 
the room in the determining step. At least the information 
about the determination result in the determining step, or 
information based on the determination result in the deter 
mining step can be received in the outputting step. Based on 
at least the information about the determination result in the 
determining step, information or a signal in order to make the 
air environment of the room fall within the range of the 
comfort Zone is output in the outputting step. 
0090 Accordingly, with the present environmental con 

trol apparatus, it is possible to create a sufficiently comfort 
able air environment in the room. 
0091 An environmental control program according to a 
twenty seventh aspect of the invention is an environmental 
control program according to a twenty sixth aspect of the 
invention, wherein the outputting step is a sending step. 
Based on at least the information about the determination 
result in the determining step, a control signal is sent to an air 
conditioner so that the air environment of the room falls 
within the range of the comfort Zone in the sending step. The 
air conditioner conditions the air environment of the room. 
0092. With the present environmental control program, 
based on at least the information about the determination 
result in the determining step, the control signal is sent to the 
air conditioner so that the air environment of the room falls 
within the range of the comfort Zone in the sending step. 
Thereby, it is possible to enable the air conditioner to receive 
the control signal so that the air environment of the room falls 
within the range of the comfort Zone. 
0093. Accordingly, with the present environmental con 

trol program, the air conditioner can be controlled so that the 
air environment of the room falls within the range of the 
comfort Zone without making the user aware of the comfort 
Zone. Consequently, with the present environmental control 
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program, it is possible to automatically create a comfortable 
air environment in the room without making the user aware of 
Such. 
0094 Furthermore, the air conditioner may be not only a 
regular air conditioner, but also, for example, a cooler, a 
heater, a ventilator, a dehumidifier, a humidifier, or an air 
cleaner. 
0.095 An environmental control program according to a 
twenty eighth aspect of the invention is an environmental 
control program according to a twenty sixth aspect of the 
invention, wherein the outputting step is a sending step. The 
information about the determination result in the determining 
step is sent to an air conditioner in the sending step. The air 
conditioner conditions the air environment of the room. 
0096. With the present environmental control program, 
the information about the determination result in the deter 
mining step is sent to the air conditioner in the sending step. 
Thereby, it is possible to enable the air conditioner to receive 
the information about the determination result in the deter 
mining step. 
0097. Accordingly, with the present environmental con 
trol program, if the air conditioner can set the control signal So 
that the air environment of the room falls within the range of 
the comfort Zone, then it is possible to enable the air condi 
tioner to control the air environment of the room so that it falls 
within the range of the comfort Zone without making the user 
aware of the comfort Zone. Consequently, with the present 
environmental control program, it is possible to automatically 
create a comfortable air environment in the room without 
making the user aware of Such. 
0098. Furthermore, the air conditioner may be not only a 
regular air conditioner, but also, for example, a cooler, a 
heater, a ventilator, a dehumidifier, a humidifier, or an air 
cleaner. 
0099. An environmental control program according to a 
twenty ninth aspect of the invention is an environmental con 
trol program according to a twenty sixth aspect of the inven 
tion, wherein the outputting step is a recommending step. 
Based on at least the information about the determination 
result in the determining step, a method of improving the air 
environment of the room so that it falls within the range of the 
comfort Zone is recommended in the recommending step. 
0100. With the present environmental control program, 
based on at least the information about the determination 
result in the determining step, the method of improving the air 
environment of the room so that it falls within the range of the 
comfort Zone is recommended in the recommending step. 
0101. Accordingly, with the present environmental con 
trol program, it is possible to create a Sufficiently comfortable 
air environment in the room. 

EFFECTS OF THE INVENTION 

0102. With the environmental control apparatus according 
to the first aspect of the invention, information or a signal is 
output in order to make the air environment of the room fall 
within the range of the comfort Zone, and it is therefore 
possible to create a sufficiently comfortable air environment 
in the room. 
0103 With the environmental control apparatus according 
to the second aspect of the invention, a control signal is sent to 
the air conditioner so that the air environment of the room 
falls within the range of the comfort Zone, and the air condi 
tioner can therefore be controlled so that the air environment 
of the room falls within the range of the comfort Zone without 
making the user aware of the comfort Zone. Consequently, 
with the present environmental control apparatus, it is pos 
sible to automatically create a comfortable air environment in 
the room without making the user aware of Such. 



US 2009/0204262 A1 

0104. With the environmental control apparatus according 
to the third aspect of the invention, a control signal is gener 
ated so that the air environment of the room falls within the 
range of the comfort Zone, and it is therefore possible for the 
air conditioner to be controlled so that the air environment of 
the room falls within the range of the comfort Zone without 
making the user aware of the comfort Zone. Consequently, 
with the present environmental control apparatus, it is pos 
sible to automatically create a comfortable air environment in 
the room without making the user aware of Such. 
0105. With the environmental control apparatus according 

to the fourth aspect of the invention, the air conditioner can be 
controlled so that the amount of energy does not exceed the 
target upper limit value and so that the air environment of the 
room falls within the range of the comfort Zone, and it is 
therefore possible to create a comfortable air environment in 
the room while conserving energy. 
0106 With the environmental control apparatus according 

to the fifth aspect of the invention, information about whether 
the air environment of the room is within the range of the 
comfort Zone is sent to the air conditioner, and therefore, if the 
air conditioner can set the control signal So that the air envi 
ronment of the room falls within the range of the comfort 
Zone, it is possible to enable the air conditioner to control the 
air environment of the room so that it falls within the range of 
the comfort Zone without making the user aware of the com 
fort Zone. Consequently, with the present environmental con 
trol apparatus, it is possible to automatically create a com 
fortable air environment in the room without making the user 
aware of such. 

0107. With the environmental control apparatus according 
to the sixth aspect of the invention, it is possible to enable the 
air conditioner to control the amount of energy so that it does 
not exceed the target upper limit value and so that the air 
environment of the room falls within the range of the comfort 
Zone, and it is therefore possible to create a comfortable air 
environment in the room while conserving energy. 
0108. With the environmental control apparatus according 

to a seventh aspect of the invention, it is possible to finely 
determine whether the air environment of the room is within 
the range of the comfort Zone, and therefore the air condi 
tioner can be finely controlled so that the air environment of 
the room falls within the range of the comfort Zone. 
0109. With the environmental control apparatus according 
to an eighth aspect of the invention, it is possible to assign a 
priority order to a plurality of air environmental factors of the 
room and to determine whether the air environment of the 
room is within the range of the comfort Zone, and therefore it 
is possible to create a comfortable environment in the room 
while giving priority to those air environmental factors that 
are important. 
0110. With the environmental control apparatus according 

to a ninth aspect of the invention, the comfort Zone of the air 
environment of the room is set based on the information about 
the user's sense of comfort, and it is therefore possible to set 
the comfort Zone for each user. Consequently, it is possible to 
create a comfortable air environment in the room in accor 
dance with the user's preference. 
0111. With the environmental control apparatus according 

to a tenth aspect of the invention, the comfort Zone set by the 
setting unit is stored, and it is therefore possible to reference 
the information about the comfort Zone set by the setting unit. 
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Consequently, with the present environmental control appa 
ratus, it is possible to generate the control signal So that the air 
environment of the room falls within the range of the user's 
preferred comfort Zone. 
0112. With the environmental control apparatus according 
to an eleventh aspect of the invention, a recommendation is 
made for a method of improving the air environment of the 
room so that it falls within the range of the comfort Zone, and 
it is therefore possible to create a sufficiently comfortable air 
environment in the room. 

0113. With the environmental control apparatus according 
to a twelfth aspect of the invention, the improving method is 
reported by speech, and it is therefore possible to easily 
ascertain the improving method. 
0114 With the environmental control apparatus according 
to a thirteenth aspect of the invention, the improving method 
is reported by displaying it on a screen, and it is therefore 
possible to easily ascertain the improving method. 
0115 With the environmental control apparatus according 
to a fourteenth aspect of the invention, it is possible to finely 
determine whether the air environment of the room is within 
the range of the comfort Zone, and therefore it is possible to 
finely recommend the method of improving the air environ 
ment of the room so that it falls within the range of the comfort 
ZO. 

0116. With the environmental control apparatus according 
to a fifteenth aspect of the invention, it is possible to assign a 
priority order to a plurality of air environmental factors of the 
room and to determine whether the air environment of the 
room is within the range of the comfort Zone, and therefore it 
is possible to create a comfortable environment in the room 
while giving priority to those air environmental factors that 
are important. 
0117. With the environmental control apparatus according 
to a sixteenth aspect of the invention, a priority order is 
assigned to a plurality of air environmental factors and a 
recommendation is made for a method of improving the air 
environment of the room so that it falls within the range of the 
comfort Zone, and therefore, if there is a plurality of improv 
ing methods, a coordinated recommendation can be made. 
0118 With the environmental control apparatus according 
to a seventeenth aspect of the invention, for at least one of the 
ventilation method and the air conditioner operation method, 
a recommendation is made for a method of improving the air 
environment of the room so that it falls within the range of the 
comfort Zone, and it is therefore possible to finely create a 
comfortable air environment in the room. 

0119 With the environmental control apparatus according 
to an eighteenth aspect of the invention, it is possible to 
recommend an improving method for at least one of the 
operation mode, the set temperature, the set humidity, the set 
airflow, the set wind direction, the amount of dehumidifica 
tion, the amount of humidification, the amount of ventilation, 
and the air cleaning performance of the air conditioner, and it 
is therefore possible to finely create a comfortable air envi 
ronment in the room. 

0.120. With the environmental control apparatus according 
to a nineteenth aspect of the invention, the comfort Zone of the 
air environment of the room is set based on the information 
about the user's sense of comfort, and it is therefore possible 
to set the comfort Zone for each user. Consequently, it is 
possible to create a comfortable air environment in the room 
in accordance with the user's preference. 
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0121 With the environmental control apparatus according 
to a twentieth aspect of the invention, the comfort Zone set by 
the setting unit is stored, and it is therefore possible to refer 
ence the information about the comfort Zone set by the setting 
unit. Consequently, with the present environmental control 
apparatus, it is possible to recommenda method of improving 
the air environment of the room so that it falls within the range 
of the user's preferred comfort Zone. 
0122) With the environmental control system according to 
a twenty first aspect of the invention, a control signal is sent to 
the air conditioner so that the air environment of the room 
falls within the range of the comfort Zone, and therefore the 
air conditioner can be controlled so that the air environment 
of the room falls within the range of the comfort Zone without 
making the user aware of the comfort Zone. Alternatively, 
information about whether the air environment of the room is 
within the range of the comfort Zone is sent to the air condi 
tioner, and therefore, if the air conditioner can set the control 
signal so that the air environment of the room falls within the 
range of the comfort Zone, it is possible to enable the air 
conditioner to control the air environment of the room so that 
it falls within the range of the comfort Zone without making 
the user aware of the comfort Zone. Consequently, with the 
present environmental control system, it is possible to auto 
matically create a comfortable air environment in the room 
without making the user aware of such. 
0123. With the environmental control method according 
to a twenty second aspect of the invention, information or a 
signal is output in order to make the air environment of the 
room fall within the range of the comfort Zone, and it is 
therefore possible to create a sufficiently comfortable air 
environment in the room. 
0.124 With the environmental control method according 
to a twenty third aspect of the invention, a control signal is 
sent to the air conditioner so that the air environment of the 
room falls within the range of the comfort Zone, and the air 
conditioner can therefore be controlled so that the air envi 
ronment of the room falls within the range of the comfort Zone 
without making the user aware of the comfort Zone. Conse 
quently, with the present environmental control system, it is 
possible to automatically create a comfortable air environ 
ment in the room without making the user aware of Such. 
0.125 With the environmental control method according 

to a twenty fourth aspect of the invention, information about 
whether the air environment of the room is within the range of 
the comfort Zone is sent to the air conditioner, and therefore, 
if the air conditioner can set the control signal so that the air 
environment of the room falls within the range of the comfort 
Zone, it is possible to enable the air conditioner to control the 
air environment of the room so that it falls within the range of 
the comfort Zone without making the user aware of the com 
fort Zone. Consequently, with the present environmental con 
trol system, it is possible to automatically create a comfort 
able air environment in the room without making the user 
aware of such. 
0126 With the environmental control method according 
to a twenty fifth aspect of the invention, a recommendation is 
made for a method of improving the air environment of the 
room so that it falls within the range of the comfort Zone, and 
it is therefore possible to create a sufficiently comfortable air 
environment in the room. 
0127. With the environmental control program according 
to a twenty sixth aspect of the invention, information or a 
signal is output in order to make the air environment of the 
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room fall within the range of the comfort Zone, and it is 
therefore possible to create a sufficiently comfortable air 
environment in the room. 
I0128. With the environmental control program according 
to a twenty seventh aspect of the invention, a control signal is 
sent to the air conditioner so that the air environment of the 
room falls within the range of the comfort Zone, and the air 
conditioner can therefore be controlled so that the air envi 
ronment of the room falls within the range of the comfort Zone 
without making the user aware of the comfort Zone. Conse 
quently, with the present environmental control system, it is 
possible to automatically create a comfortable air environ 
ment in the room without making the user aware of such. 
I0129. With the environmental control program according 
to a twenty eighth aspect of the invention, information about 
whether the air environment of the room is within the range of 
the comfort Zone is sent to the air conditioner, and therefore, 
if the air conditioner can set the control signal so that the air 
environment of the room falls within the range of the comfort 
Zone, it is possible to enable the air conditioner to control the 
air environment of the room so that it falls within the range of 
the comfort Zone without making the user aware of the com 
fort Zone. Consequently, with the present environmental con 
trol system, it is possible to automatically create a comfort 
able air environment in the room without making the user 
aware of Such. 
0.130. With the environmental control program according 
to a twenty ninth aspect of the invention, a recommendation is 
made for a method of improving the air environment of the 
room so that it falls within the range of the comfort Zone, and 
it is therefore possible to create a sufficiently comfortable air 
environment in the room. 

BRIEF DESCRIPTION OF THE DRAWINGS 

I0131 FIG. 1 is a conceptual diagram of an environmental 
control system according to a first embodiment of the present 
invention. 
I0132 FIG. 2 is a block diagram of the environmental 
control system according to the first embodiment of the 
present invention. 
0.133 FIG.3 is a flow chart that shows the flow of a process 
wherein the environmental control system controls the air 
environment of a room. 
0.134 FIG. 4 is a conceptual diagram that shows the details 
of comfort Zone information. 
0.135 FIG. 5 is a conceptual diagram that shows the details 
of control information. 
0.136 FIG. 6 is a flow chart that shows the flow of a process 
wherein the environmental control system controls the air 
environment based on the input of a sense of comfort index of 
the room. 
I0137 FIG. 7 is a flow chart that shows the flow of a process 
wherein the environmental control system controls the air 
environment while taking the energy consumption of the 
room into consideration. 
0.138 FIG. 8 is a conceptual diagram of the environmental 
control system according to a modified example of the first 
embodiment of the present invention. 
0.139 FIG. 9 is a block diagram of the environmental 
control system according to a modified example of the first 
embodiment of the present invention. 
0140 FIG. 10 is a flow chart that shows the flow of a 
process wherein the environmental control system controls 
the air environment of a room RM (modified example). 
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0141 FIG. 11 is a conceptual diagram of an environmental 
control system according to a second embodiment of the 
present invention. 
0142 FIG. 12 is a block diagram of the environmental 
control system according to the second embodiment of the 
present invention. 
0143 FIG. 13 is a conceptual diagram of the environmen 

tal control system according to a modified example of the 
second embodiment of the present invention. 
014.4 FIG. 14 is a block diagram of the environmental 
control system according to a modified example of the second 
embodiment of the present invention. 
0145 FIG. 15 is a conceptual diagram of an environmental 
guidance apparatus according to a third embodiment of the 
present invention. 
0146 FIG. 16 is a block diagram of the environmental 
guidance apparatus according to the third embodiment of the 
present invention. 
0147 FIG. 17 is a flow chart that shows the flow of a 
process wherein the environmental guidance apparatus pro 
vides guidance on the air environment of the room. 
0148 FIG. 18 is a conceptual diagram that shows the 
details of comfort Zone information. 
014.9 FIG. 19 is a conceptual diagram that shows the 
details of recommendation information. 
0150 FIG. 20 is a flow chart that shows a modified 
example of the flow of the process wherein the environmental 
guidance apparatus provides guidance on the air environment 
of the room. 
0151 FIG.21 is a conceptual diagram of an environmental 
guidance apparatus according to a fourth embodiment of the 
present invention. 
0152 FIG. 22 is a block diagram of the environmental 
guidance apparatus according to the fourth embodiment of 
the present invention. 

EXPLANATION OF SYMBOLS 

0153. 1, 1a, 100, 100a Environmental control system 
0154) 10, 10a, 110, 110a Environmental control apparatus 
O155 20, 20a Air conditioner 
0156 11, 211 Sensor unit 
O157 12, 12a, 212 Determination unit 
0158 13 Generation unit 
0159 14 Send unit 
(0160 15, 215 Storage unit 
(0161) 16, 216 Setting unit 
(0162) 17, 117, 217,317. Input unit 
(0163. 28 Calculation unit 
0164 210, 310 Environmental guidance apparatus 
0.165 213 Recommendation unit 
0166 214 Vocalization unit 
(0167 314 Display unit 
(0168 335 Screen 
(0169 RM Room 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

0170 FIG. 1 shows a conceptual diagram of an environ 
mental control system 1 according to a first embodiment of 
the present invention. In addition, FIG. 2 shows a block dia 
gram of the constituent elements of the environmental control 
system 1 according to the first embodiment of the present 
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invention. The environmental control system 1 shown in FIG. 
1 is principally for controlling an air conditioned environment 
of a room RM. 

<Overall Configuration of the Environmental Control System 
1> 

0171 The environmental control system 1 shown in FIG. 
1 principally comprises an environmental control apparatus 
10 and an air conditioner 20. The environmental control appa 
ratus 10 is installed in the room RM and is portable. The 
external form of the environmental control apparatus 10 takes 
the form of for example, Pichon-kunTM. The air conditioner 
20 principally conditions the air environment of the room RM 
(refer to FIG. 1). 

<Configuration of the Environmental Control Apparatus 10> 
0172. As shown in FIG. 2, the environmental control appa 
ratus 10 shown in FIG. 1 principally comprises a sensor unit 
11, a determination unit 12, a generation unit 13, a send unit 
14, and a storage unit 15. The storage unit 15 principally 
stores comfort Zone information 18 and control information 
19. 
(0173 The sensor unit 11 shown in FIG. 2 senses the air 
environment of the room RM. The determination unit 12 
receives information about the air environment of the room 
RM from the sensor unit 11. The determination unit 12 ref 
erences the storage unit 15 and acquires the comfort Zone 
information 18. The determination unit 12 determines 
whether the air environment of the room RM is within a range 
of a comfort Zone based on the information about the air 
environment of the room RM and the comfort Zone informa 
tion 18. The generation unit 13 receives both information 
about the determination result of the determination unit 12 
and information about the air environment of the room RM 
from the determination unit 12. Here, information about the 
determination result of the determination unit 12 is informa 
tion on whether the air environment of the room RM is within 
the range of the comfort Zone. The generation unit 13 refer 
ences the storage unit 15 and acquires the control information 
19. Based on the information about the determination result 
of the determination unit 12 and the information about the air 
environment of the room RM, the generation unit 13 gener 
ates a control signal so that the air environment of the room 
RM falls within the range of the comfort Zone. The send unit 
14 receives control signal information from the generation 
unit 13. Based on the information about the determination 
result of the determination unit 12, the send unit 14 sends the 
control signal to the air conditioner 20 via a wireless circuit. 

<Configuration of the Air Conditioner 20> 
0.174 As shown in FIG. 2, the air conditioner 20 shown in 
FIG. 1 principally comprises a reception unit 21 and an envi 
ronment providing unit 22. 
(0175. The reception unit 21 shown in FIG. 2 receives the 
control signal from the environmental control apparatus 10 
via the wireless circuit. The environment providing unit 22 
receives the control signal from the reception unit 21. The 
environment providing unit 22 provides the air conditioned 
environment to the room RM based on the control signal. 

<Configuration of the Comfort Zone Information 18> 
(0176 The comfort Zone information 18 shown in FIG. 2 
indicates various cases in which the air environment of the 
room RM is within the range of the comfort Zone. The com 
fort Zone information 18 is, for example, the information 
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shown in FIG. 4. As shown in FIG. 4, the comfort Zone 
information 18 principally comprises an environment field 
181, a lower limit field 182, and an upper limit field 183. 
Referencing the comfort Zone information 18 shown in FIG. 
4, it can be seen that, for example, the temperature comfort 
Zone is 20°-26° C. Alternatively, it can be seen that, for 
example, the humidity comfort Zone is 40%–70%. Alterna 
tively, it can be seen that, for example, the comfort Zone of the 
dew point temperature differential is greater than or equal to 
4°C. Here, the dew point temperature differential is derived 
by the equation below. 

Dew point temperature differential=(Room tempera 
ture)-(Dew point temperature) (1) 

0177 Alternatively, it can be seen that, for example, the 
dust concentration comfort Zone is 0.10 mg/m or less. 

<Configuration of the Control Information 192 
0.178 The control information 19 shown in FIG. 2 consti 
tutes the candidates for the contents of the control signal that 
is generated by the generation unit 13. The control informa 
tion 19 is, for example, the information shown in FIG. 5. As 
shown in FIG. 5, the control information 19 principally com 
prises an environment field 191, a lower limit field 192, an 
upper limit field 193, and a control details field 194. Refer 
encing the control information 19 shown in FIG. 5, it can be 
seen that, for example, a control signal to perform 'automatic 
operation with the temperature set to 24°C. should be gen 
erated when the temperature is greater than or equal to 27°C. 
Alternatively, it can be seen that, for example, a control signal 
to perform “automatic operation with the temperature set to 
24°C. should be generated when the temperature is 19°C. or 
less. Alternatively, it can be seen that, for example, a control 
signal to perform "dehumidifying operation with the airflow 
set to “low” should be generated when the dew point tem 
perature differential is greater than or equal to 4°C. Alterna 
tively, it can be seen that, for example, a control signal to 
perform "dehumidifying operation with the airflow set to 
high should be generated when the dew point temperature 
differential is 0°-4°C. Alternatively, it can be seen that, for 
example, a control signal to perform “ventilation operation 
with high airflow should be generated when the dew point 
temperature differential is 0° C. or less. Alternatively, it can 
be seen that, for example, a control signal to perform “air 
purification operation with high airflow” should be gener 
ated when the dust concentration is greater than or equal to 
0.15 mg/m. Alternatively, it can be seen that, for example, a 
control signal to perform “air purification operation with 
low airflow” should be generated when the dust concentra 
tion is 0.10-0.15 mg/m. 

<Flow of Process Wherein the Environmental Control Sys 
tem 1 Controls the Air Environment of the Room RM> 

0179 The flow of the process wherein the environmental 
control system 1 shown in FIG.1 controls the air environment 
of the room RM will now be explained using the flow chart 
shown in FIG. 3. 
0180. In step S1 shown in FIG. 3, the air environment of 
the room RM shown in FIG. 1 is sensed. Namely, the sensor 
unit 11 shown in FIG. 2 senses the air environment of the 
room RM. 

0181. In step S2 shown in FIG.3, it is determined whether 
the air environment of the room RM shown in FIG. 1 is within 
the range of the comfort Zone. Namely, the determination unit 
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12 of the environmental control apparatus 10 shown in FIG.2 
receives information about the air environment of the room 
RM from the sensor unit 11. The determination unit 12 ref 
erences the storage unit 15 and acquires the comfort Zone 
information 18. The determination unit 12 determines 
whether the air environment of the room RM is within the 
range of the comfort Zone based on the information about the 
air environment of the room RM and the comfort Zone infor 
mation 18. If the air environment of the room RM is deter 
mined to be within the range of the comfort Zone, then the 
process proceeds to step S1; in addition, if it is determined 
that it is not within the range of the comfort Zone, then the 
process proceeds to step S3. 
0182. In step S3 shown in FIG. 3, the control signal is 
generated. Namely, the generation unit 13 of the environmen 
tal control apparatus 10 shown in FIG. 2 receives both infor 
mation about the determination result of the determination 
unit 12 and information about the air environment of the room 
RM from the determination unit 12. Here, information about 
the determination result of the determination unit 12 is infor 
mation on whether the air environment of the room RM is 
within the range of the comfort Zone. The generation unit 13 
references the storage unit 15 and acquires the control infor 
mation 19. Based on the information about the determination 
result of the determination unit 12 as well as the information 
about the air environment of the room RM, the generation unit 
13 generates a control signal So that the air environment of the 
room RM falls within the range of the comfort Zone. 
0183 In step S4 shown in FIG.3, the control signal is sent. 
Namely, the send unit 14 of the environmental control appa 
ratus 10 shown in FIG. 2 receives the control signal informa 
tion from the generation unit 13. Based on the information 
about the determination result of the determination unit 12, 
the send unit 14 sends the control signal to the air conditioner 
20 via the wireless circuit. The reception unit 21 of the air 
conditioner 20 shown in FIG. 2 receives the control signal 
from the environmental control apparatus 10 via the wireless 
circuit. The environment providing unit 22 receives the con 
trol signal from the reception unit 21. 
0184. In step S5 shown in FIG.3, an air conditioned envi 
ronment is provided. Namely, the environment providing unit 
22 of the air conditioner 20 shown in FIG. 2 provides the air 
conditioned environment to the room RM based on the con 
trol signal. 

<Features Related to the Environmental Control System 12 
0185 (1) 
0186. Here, the sensor unit 11 shown in FIG. 2 senses the 
air environment of the room RM. The determination unit 12 
receives information about the air environment of the room 
RM from the sensor unit 11. The determination unit 12 deter 
mines whether the air environment of the room RM is within 
the range of the comfort Zone based on the information about 
the air environment of the room RM and the comfort Zone 
information 18. The generation unit 13 receives information 
about the determination result of the determination unit 12 
and information about the air environment of the room RM 
from the determination unit 12. Based on the information 
about the determination result of the determination unit 12 
and the information about the air environment of the room 
RM, the generation unit 13 generates the control signal so that 
the air environment of the room RM falls within the range of 
the comfort Zone. The send unit 14 receives the control signal 
information from the generation unit 13. Based on the infor 
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mation about the determination result of the determination 
unit 12, the send unit 14 sends the control signal via the 
wireless circuit so that the air environment of the room RM 
falls within the range of the comfort Zone. Thereby, the air 
conditioner 20 receives the control signal via the wireless 
circuit so that the air environment of the room RM falls within 
the range of the comfort Zone. 
0187. Accordingly, the control signal is sent to the air 
conditioner 20 so that the air environment of the room RM 
falls within-the range of the comfort Zone, and it is therefore 
possible to control the air conditioner 20 so that the air envi 
ronment of the room RM falls within the range of the comfort 
Zone without making the user (not shown) aware of the com 
fort Zone. Consequently, the air environment of the room RM 
can be made automatically comfortable without making the 
user aware of such. 

(2) 
0188 Here, the air environmental factors of the room RM 
shown in FIG. 1 are the temperature, the dew point tempera 
ture differential, the humidity, and the dust concentration of 
the room RM (refer to FIG. 4). 
0189 Accordingly, it is possible to finely determine 
whether the air environment of the room RM shown in FIG. 1 
is within the range of the comfort Zone, which makes it 
possible to finely control the air conditioner 20 so that the air 
environment of the room RM falls within the range of the 
comfort Zone. 

<Modified Examples of the First Embodiment> 

(0190 (A) The air environmental factor of the room RM 
shown in FIG. 1 may be at least one of the temperature, the 
dew point temperature differential, the humidity, the atmo 
spheric pressure, the airflow, the toxic Substance concentra 
tion, the dust concentration, and the negative ion concentra 
tion of the room RM. Here, toxic substances may be at least 
one of for example, carbon monoxide, carbon dioxide, aller 
gens, mites, mold, formaldehyde, organic compounds, VOCs 
(volatile organic compounds) and endocrine disrupters. The 
sensor unit 11 shown in FIG. 2 may sense the dew point 
temperature differential of the room RM by measuring the 
temperature, the humidity, and the atmospheric pressure of 
the room RM, deriving the dew point temperature of the room 
RM therefrom, and then deriving the dew point temperature 
differential of the room RM. In addition, the sensor unit 11 
shown in FIG.2 may sense the temperature, the humidity, and 
the atmospheric pressure of the room RM, and the determi 
nation unit 12 may then predict the weather based on that 
information and thereby determine whether the air environ 
ment of the room RM is within the range of the comfort Zone 
while taking that weather prediction into consideration. In 
addition, the generation unit 13 may also generate the control 
signal while taking the weather prediction into consideration. 
In this case, it is possible to more finely determine whether the 
air environment of the room RM shown in FIG. 1 is within the 
range of the comfort Zone, and to more finely control the air 
conditioner 20 so that the air environment of the room RM is 
within the range of the comfort Zone. 
0191 The information about the air environment of the 
room RM, which was sensed by the sensor unit 11, may be 
accumulated in the storage unit 15. Furthermore, the infor 
mation about the air environment of the room RM, which is 
stored in the storage unit 15, may be analyzed. Thereby, it is 
possible to predict changes in the air environment of the room 
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RM and to control the air conditioner 20 so that the air 
environment of the room RM falls within the range of the 
comfort Zone. 

0.192 Based on only the information about the determina 
tion result of the determination unit 12, the generation unit 13 
shown in FIG.2 may generate the control signal so that the air 
environment of the room RM falls within the range of the 
comfort Zone. In this case, the lower limit field 192 and the 
upper limit field 193 shown in FIG.5 may be absent. If the air 
environment deviates from the comfort Zone, whether on the 
high side or on the low side, then the details for which guid 
ance must be provided are stored in the control details field 
194. 

(0193 (B) The air environmental factors of the room RM 
shown in FIG. 1 may be at least two of the temperature, the 
dew point temperature differential, the humidity, the atmo 
spheric pressure, the airflow, the toxic Substance concentra 
tion, the dust concentration, and the negative ion concentra 
tion of the room RM. Here, toxic substances may be at least 
one of, for example, carbon monoxide, carbon dioxide, aller 
gens, mites, mold, formaldehyde, organic compounds, VOCs 
(volatile organic compounds) and endocrine disrupters. In 
this case, the determination unit 12 shown in FIG. 2 may 
assign a priority order to the plurality of air environmental 
factors of the room RM, and may determine whether the air 
environment of the room RM is within the range of the com 
fort Zone based on information about the air environment of 
the room RM and the comfort Zone information 18. For 
example, if the priority order is the temperature of the room 
RM and the dew point temperature differential of the room 
RM in that order, then, as long as the temperature of the room 
RM is within the range of the comfort Zone, the determination 
unit 12 determines that the air environment of the room RM is 
within the range of the comfort Zone even if the dew point 
temperature differential of the room RM is not within the 
range of the comfort Zone. Thereby, it is possible to create a 
comfortable environment in the room RM while giving pri 
ority to those air environmental factors of the room RM that 
are important (e.g., the temperature of the room RM). 
0194 (C) The air environmental factors of the room RM 
shown in FIG. 1 may be at least two of the temperature, the 
dew point temperature differential, the humidity, the atmo 
spheric pressure, the airflow, the toxic Substance concentra 
tion, the dust concentration, and the negative ion concentra 
tion of the room RM. Here, toxic substances may be at least 
one of, for example, carbon monoxide, carbon dioxide, aller 
gens, mites, mold, formaldehyde, organic compounds, VOCs 
(volatile organic compounds) and endocrine disrupters. In 
this case, the generation unit 13 shown in FIG. 2 may assign 
a priority order to the plurality of air environmental factors of 
the room RM, and, based on the information about the deter 
mination result of the determination unit 12 and the informa 
tion about the air environment of the room RM, may generate 
the control signal so that the air environment of the room RM 
falls within the range of the comfort Zone. Let us consider an 
example of a case wherein the priority order is the tempera 
ture of the room RM and the dew point temperature differen 
tial of the room RM in that order. As shown in FIG.5, a control 
signal to perform 'automatic operation with the temperature 
set to 24°C. is generated if the room RM temperature is 19° 
C. or less. Moreover, a control signal to perform “ventilation 
operation with high airflow” is generated if the dew point 
temperature differential of the room RM is 0°C. or less. In 
this case, if ventilation is forcibly performed even though the 
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room RM temperature is below the comfort Zone, then the 
temperature of the room RM will fall even further below the 
comfort Zone. Accordingly, the generation unit 13 generates 
the control signal based only on the control detail of “auto 
matic operation with the temperature set to 24°C. instead of 
“ventilation operation with high airflow.” Accordingly, a 
priority order is assigned to a plurality of air environmental 
factors and a control signal is generated so that the air envi 
ronment of the room RM falls within the range of the comfort 
Zone, and therefore, if there is a plurality of control details, the 
control signal can be generated by adjusting such. 
0.195 (D) The details of the control signal generated by the 
generation unit 13 shown in FIG.2 may be at least one of the 
operation mode, the set temperature, the set humidity, the set 
airflow, the set wind direction, the amount of dehumidifica 
tion, the amount of humidification, the amount of ventilation, 
and the air cleaning performance of the air conditioner 20. 
Accordingly, it is possible to generate a control signal for at 
least one of the operation mode, the set temperature, the set 
humidity, the set airflow, the set wind direction, the amount of 
dehumidification, the amount of humidification, the amount 
of ventilation, and the air cleaning performance of the air 
conditioner 20, and it is therefore possible to finely create a 
comfortable air environment in the room RM. 

0.196 (E) As shown in FIG. 2, the environmental control 
apparatus 10 shown in FIG.1 may comprise a setting unit 16 
and an input unit 17. Namely, a sense of comfort with respect 
to the air environment of the room RM is input to the input 
unit 17. The setting unit 16 receives the information about the 
sense of comfort from the input unit 17. The setting unit 16 
sets the comfort Zone of the air environment of the room RM 
based on the information about the sense of comfort. The 
storage unit 15 receives the information about the comfort 
Zone, which was set by the setting unit 16, from the setting 
unit 16. The storage unit 15 stores the comfort Zone, which 
was set by the setting unit 16. Namely, the setting unit 16 
overwrites the comfort Zone information 18 of the storage 
unit 15 by replacing the default information with the comfort 
Zone information set by the setting unit 16. 
0197) The fact that the environment is comfortable may be 
input to the input unit 17 by, for example, pressing a forehead 
34 or a stomach 33, or by shaking a hand 32 of the environ 
mental control apparatus 10 (Pichon-kun) shown in FIG. 1. 
Alternatively, such an input may be made to the input unit 17 
by saying, for example, “I’m comfortable via a voice device 
such as a microphone. The present embodiment differs from 
the first embodiment on these points. 
0.198. In addition, as shown in FIG. 6, the flow of the 
process wherein the environmental control system 1 shown in 
FIG. 1 controls the air environment of the room RM differs 
from the first embodiment on the following points. Further 
more, processes in the flow chart shown in FIG. 6 that are the 
same as those shown in FIG.3 areassigned the same symbols, 
and the explanation thereof is omitted. 
(0199. In step S11 shown in FIG. 6, the user of the envi 
ronmental control apparatus 10 shown in FIG. 1 determines 
whether the air environment of the room RM is comfortable. 
The process proceeds to step S12 if it is determined that it is 
comfortable, or proceeds to step S1 if it is determined that it 
is not comfortable. 

(0200. In step S12 shown in FIG. 6, the user of the envi 
ronmental control apparatus 10 shown in FIG. 1 inputs the 
sense of comfort for the air environment of the room RM. 
Namely, the sense of comfort with respect to the air environ 
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ment of the room RM is input to the input unit 17 of the 
environmental control apparatus 10 shown in FIG. 2. The 
setting unit 16 receives the information about the sense of 
comfort from the input unit 17. 
0201 In step S13 shown in FIG. 6, the air environment of 
the room RM shown in FIG. 1 is sensed. Namely, the sensor 
unit 11 of the environmental control apparatus 10 shown in 
FIG. 2 senses the air environment of the room RM. The 
setting unit 16 receives the information about the air environ 
ment of the room RM from the sensor unit 11. 
0202 In step S14 shown in FIG. 6, the comfort Zone of the 
air environment of the room RM shown in FIG. 1 is set. 
Namely, the setting unit 16 shown in FIG. 2 sets the comfort 
Zone of the air environment of the room RM based on the 
information about the sense of comfort. For example, if it is 
comfortable when the temperature of the room RM is 21°C., 
then the center of the Zone of 20°-26°C. (refer to FIG. 4), 
which is the temperature comfort Zone of the room RM, is 
shifted from 23°C. to 21°C., and the temperature comfort 
Zone of the room RM is set to 18-24°C. 
(0203. In step S15 shown in FIG. 6, the comfort Zone of the 
air environment of the room RM shown in FIG. 1 is stored. 
Namely, the storage unit 15 shown in FIG. 2 receives the 
information about the comfort Zone, which was set by the 
setting unit 16, from the setting unit 16. The storage unit 15 
stores the comfort Zone that was set by the setting unit 16. 
Namely, the storage unit 15 overwrites the comfort Zone 
information 18 by replacing the default information with the 
comfort Zone information set by the setting unit 16. 
0204 Accordingly, the comfort Zone of the air environ 
ment of the room RM shown in FIG. 1 is set based on the 
information about the user's sense of comfort, and it is there 
fore possible to determine the comfort Zone for each user. 
Consequently, it is possible to create a comfortable air envi 
ronment in the room RM in accordance with the user's pref 
erence. In addition, the comfort Zone set by the setting unit 16 
(refer to FIG. 2) is stored, and it is therefore possible to 
reference the information about the comfort Zone set by the 
setting unit 16. Consequently, it is possible to generate the 
control signal so that the air environment of the room RM falls 
within the range of the user's preferred comfort Zone. 
(0205 Furthermore, step S15 shown in FIG. 6 may be 
omitted. In this case, the comfort Zone is modified only when 
the sense of comfort is input to the input unit 17 shown in FIG. 
2, and, at other times, the comfort Zone information 18 is set 
to the default information about the comfort Zone. In this case, 
the comfort Zone information 18 remains set to the default 
information and is not overwritten. The comfort Zone infor 
mation set by the setting unit 16 is passed to the determination 
unit 12 without going through the storage unit 15. 
0206. In addition, if it is determined in step S11 shown in 
FIG. 6 that the air environment is not comfortable, then the 
fact that the environment is uncomfortable is input to the input 
unit 17 shown in FIG. 2. In this case, the setting unit 16 may 
set the comfort Zone of the air environment of the room RM so 
that it deviates from the air environment considered to be 
uncomfortable. 

0207 (F) As shown in FIG. 2, the environmental control 
apparatus 10 shown in FIG.1 may comprise a calculation unit 
28. In this case, the calculation unit 28 receives information 
about the air environment of the room RM from the determi 
nation unit 12. The calculation unit 28 calculates the amount 
ofenergy needed for the air conditioner 20 to condition the air 
environment of the room RM. Here, the amount of energy is 
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the amount of electric power. The determination unit 12 
receives information about the amount of energy from the 
calculation unit 28 and further determines whether that 
amount of energy exceeds a prescribed target upper limit 
value. The generation unit 13 receives information about 
whether the amount of energy exceeds the prescribed target 
upper limit value from the determination unit 12. If the gen 
eration unit 13 receives information to the effect that the 
amount of energy exceeds the prescribed target upper limit 
value, then it modifies the control signal by modifying the 
control details. Namely, based on the information about the 
determination result of the determination unit 12, the genera 
tion unit 13 generates the control signal so that the amount of 
energy does not exceed the prescribed target upper limit value 
and so that the air environment of the room falls within the 
range of the comfort Zone. The present embodiment differs 
from the first embodiment on these points. 
0208. In addition, as shown in FIG. 7, the flow of the 
process wherein the environmental control system 1 shown in 
FIG. 1 controls the air environment of the room RM differs 
from the first embodiment on the following points. Further 
more, processes in the flow chart shown in FIG. 7 that are the 
same as those shown in FIG.3 areassigned the same symbols, 
and the explanation thereof is omitted. 
0209. In step S21 shown in FIG. 7, the needed amount of 
energy is calculated. Namely, the calculation unit 28 of the 
environmental control apparatus 10 shown in FIG. 2 receives 
information about the air environment of the room RM from 
the determination unit 12. The calculation unit 28 calculates 
the amount of energy needed for the air conditioner 20 to 
condition the air environment of the room RM. The determi 
nation unit 12 receives the information about the amount of 
energy from the calculation unit 28. 
0210. In step S22 shown in FIG. 7, the determination unit 
12 shown in FIG. 2 determines whether the amount of energy 
exceeds the prescribed target upper limit value. If it is deter 
mined that the amount of energy exceeds the prescribed target 
upper limit value, then the process proceeds to step S23 
shown in FIG. 7, or, if it is determined that the amount of 
energy does not exceed the prescribed target upper limit 
value, then the process proceeds to step S4. 
0211. In step S23 shown in FIG. 7, the control signal is 
modified. Namely, the generation unit 13 of the environmen 
tal control apparatus 10 shown in FIG. 2 receives information 
to the effect that the amount of energy exceeds the prescribed 
target upper limit value. The generation unit 13 modifies the 
control signal by modifying the control details. 
0212. Accordingly, the air conditioner 20 can be con 
trolled so that the amount of energy does not exceed the target 
upper limit value and so that the air environment of the room 
RM shown in FIG. 1 falls within the range of the comfort 
Zone, and it is therefore possible to create a comfortable air 
environment in the room RM while conserving energy. 
0213 Furthermore, the determination of step S22 shown 
in FIG.7 may be made by the generation unit 13. In this case, 
in step S21 shown in FIG. 7, the generation unit 13 receives 
information about the amount of energy from the calculation 
unit 28. The amount of energy may be at least one of, for 
example, the amount of electric power, the amount of gas, the 
amount of water, and the amount of petroleum (gasoline and 
the like). 
0214 (G) As shown in FIG. 8, an environmental control 
system 1a may comprise an environmental control apparatus 
10a and an air conditioner 20a. As shown in FIG. 9, the 
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environmental control apparatus 10a may also be constituted 
without the generation unit 13 (refer to FIG. 2). The air 
conditioner 20a may comprise a control unit 23a. In this case, 
the send unit 14 receives information about the determination 
result of a determination unit 12a from the determination unit 
12a. The send unit 14 sends the information about the deter 
mination result of the determination unit 12a to the air con 
ditioner 20a via a wireless circuit. The reception unit 21 of the 
air conditioner 20a receives information about the determi 
nation result of the determination unit 12a from the environ 
mental control apparatus 10a via the wireless circuit. The 
control unit 23a of the air conditioner 20a receives informa 
tion about the determination result of the determination unit 
12a from the reception unit 21, and generates a control signal 
so that the air environment of the room RM (refer to FIG. 8) 
falls within the range of the comfort Zone. The environment 
providing unit 22 receives the control signal from the control 
unit 23a and provides the room RM with an air conditioned 
environment based on that control signal. The present 
embodiment differs from the first embodiment on these 
points. 
0215. In addition, as shown in FIG. 10, the flow of the 
process wherein the environmental control system 1a shown 
in FIG. 8 controls the air environment of the room RM differs 
from the first embodiment on the following points. Processes 
in the flow chart shown in FIG. 10 that are the same as those 
shown in FIG. 3 are assigned the same symbols, and the 
explanation thereof is omitted. 
0216) In step S31 shown in FIG. 10, the information about 
the determination result is sent. Namely, the send unit 14 of 
the environmental control apparatus 10a shown in FIG. 9 
receives the information about the determination result of the 
determination unit 12a from the determination unit 12a. The 
send unit 14 sends the information about the determination 
result of the determination unit 12a to the air conditioner 20a 
via the wireless circuit. 
0217. In step S32 shown in FIG. 10, the control signal is 
generated. Namely, the reception unit 21 of the air conditioner 
20a shown in FIG.9 receives the information about the deter 
mination result of the determination unit 12a from the envi 
ronmental control apparatus 10a via the wireless circuit. The 
control unit 23a of the air conditioner 20a receives the infor 
mation about the determination result of the determination 
unit 12a from the reception unit 21, and generates a control 
signal so that the air environment of the room RM falls within 
the range of the comfort Zone. The environment providing 
unit 22 receives the control signal from the control unit 23a. 
0218. Accordingly, information about whether the air 
environment of the room RM shown in FIG. 8 is within the 
range of the comfort Zone is sent to the air conditioner 20a, 
and it is therefore possible for the air conditioner 20a to set the 
control signal so that the air environment of the room RM falls 
within the range of the comfort Zone. Consequently, it is 
possible to enable the air conditioner 20a to control the air 
environment of the room RM so that it falls within the range 
of the comfort Zone without making the user aware of the 
comfort Zone. As a result, it is possible to automatically create 
a comfortable air environment in the room RM without mak 
ing the user aware of such. 
0219 (H) In the modified example (G) of the first embodi 
ment, the environmental control apparatus 10a may further 
comprise the calculation unit 28. In this case, the calculation 
unit 28 calculates the amount of energy that is needed for the 
air conditioner 20a to condition the air environment of the 
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room RM. The determination unit 12a receives the informa 
tion about the amount of energy from the calculation unit 28. 
Based on the information about the air environment of the 
room RM, the determination unit 12a determines whether the 
amount of energy exceeds the prescribed target upper limit 
value, and whether the air environment of the room RM is 
within the range of the comfort Zone. The present embodi 
ment differs from the modified example (G) of the first 
embodiment on these points. Accordingly, it is possible 
enable the air conditioner 20a to control the amount of energy 
so that it does not exceed the target upper limit value and so 
that the air environment of the room RM falls within the range 
of the comfort Zone, and it is therefore possible to create a 
comfortable air environment in the room RM while conserv 
ing energy. 
0220 (I) Information is sent from the environmental con 

trol apparatus 10 shown in FIG. 1 to the air conditioner 20 via 
a wireless circuit, which may use infrared rays or electromag 
netic waves. Instead of sending the information from the 
environmental control apparatus 10 to the air conditioner 20 
via the wireless circuit, the information may be sent via a 
wired circuit. If the information is sent via a wired circuit, 
then the connection between the environmental control appa 
ratus 10 and the wired circuit may be cut when the environ 
mental control apparatus 10 is transported. At this time, the 
environmental control apparatus 10 and the air conditioner 20 
may be further connected by a wireless circuit. The air con 
ditioner 20 may be not only a regular air conditioner, but also, 
for example, a cooler, a heater, a ventilator, a dehumidifier, a 
humidifier, or an air cleaner. There may be a plurality of air 
conditioners 20. The air conditioner 20 may be at least one of 
for example, a regular air conditioner, a cooler, a heater, a 
ventilator, a dehumidifier, a humidifier, or an air cleaner. The 
external form of the environmental control apparatus 10 need 
not be that of Pichon-kun. For example, as long as it is 
portable, it may be: a stuffed animal; a folding chair, a table, 
or the like: a picture frame with a picture in it, or the like; or 
a desk lamp, a pencil box, or the like. 

Second Embodiment 

0221 FIG. 11 shows a conceptual diagram of an environ 
mental control system 100 according to the second embodi 
ment of the present invention. In addition, FIG. 12 shows a 
block diagram of the constituent elements of the environmen 
tal control system 100 according to the second embodiment 
of the present invention. Constituent elements of the environ 
mental control system 100 in FIG. 11 and FIG. 12 that are the 
same as those of the environmental control system 1 in FIG. 
1 and FIG. 2 are assigned the same reference numbers. The 
environmental control system 100 shown in FIG. 11 is prin 
cipally for the purpose of controlling the air conditioned 
environment of the room RM. An environmental control 
apparatus 110 is installed in the room RM and is portable. 
0222. As shown in FIG.11 and FIG. 12, the environmental 
control system 100 has the same basic structure as that of the 
first embodiment and its constituent elements are the same as 
those in FIG.2, but, as shown in FIG. 11, differs from the first 
embodiment in that the environmental control apparatus 10 of 
the first embodiment is a mobile information terminal, such as 
a notebook computer, in the present embodiment. 
0223) The control signal is sent to the air conditioner 20 so 
that the air environment of the room RM (refer to FIG. 11) 
falls within the range of the comfort Zone, and it is therefore 
possible to control the air conditioner 20 so that the air envi 
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ronment falls within the range of the comfort Zone without 
making the user aware of the comfort Zone; the first embodi 
ment is same on this point. Accordingly, Such an environmen 
tal control system 100 can also automatically create a com 
fortable air environment in the room RM without making the 
user aware of Such. 

<Modified Example of the Second Embodiment> 
0224 (A) An input unit 117 shown in FIG. 12 may be a 
keyboard 132, which is shown in FIG. 11. In this case, 
detailed information about the sense of comfort with respect 
to the air environment of the room RM can be input. In 
addition, the environmental control apparatus 110 may be a 
mobile information terminal other than a notebook computer. 
For example, as long as it is portable, it may be a mobile 
telephone or an electronic organizer. 
0225 (B) As shown in FIG. 13, an environmental control 
system 100a may comprise an environmental control appa 
ratus 110a and the air conditioner 20a. As shown in FIG. 14, 
the environmental control apparatus 110a may be constituted 
without the generation unit 13 (refer to FIG. 12). The air 
conditioner 20a may comprise the control unit 23a. In this 
case, the send unit 14 receives the information about the 
determination result of the determination unit 12a from the 
determination unit 12a. The send unit 14 sends the informa 
tion about the determination result of the determination unit 
12a to the air conditioner 20a via the wireless circuit. The 
reception unit 21 of the air conditioner 20a receives the infor 
mation about the determination result of the determination 
unit 12a from the environmental control apparatus 110a via 
the wireless circuit. The control unit 23a of the air conditioner 
20a receives the information about the determination result of 
the determination unit 12a from the reception unit 21, and 
generates a control signal So that the air environment of the 
room RM (refer to FIG. 13) falls within the range of the 
comfort Zone. The environment providing unit 22 receives the 
control signal from the control unit 23a and provides the air 
conditioned environment to the room RM based on the con 
trol signal. The present embodiment differs from the first 
embodiment on these points. 
0226. In addition, the flow of the process wherein the 
environmental control system 100a shown in FIG. 13 controls 
the air environment of the room RM is the same as that in the 
modified example (G) of the first embodiment (refer to FIG. 
10). 
0227. Accordingly, the information about whether the air 
environment of the room RM shown in FIG. 13 is within the 
range of the comfort Zone is sent to the air conditioner 20a, 
and it is therefore possible for the air conditioner 20a to set the 
control signal so that the air environment of the room RM falls 
within the range of the comfort Zone. Consequently, it is 
possible to enable the air conditioner 20a to control the air 
environment of the room RM so that it falls within the range 
of the comfort Zone without making the user aware of such. 
As a result, it is possible to automatically create a comfortable 
air environment in the room RM without making the user 
aware of Such. 
0228 (C) As shown in FIG. 14, the environmental control 
apparatus 110a in the modified example (B) of the second 
embodiment shown in FIG. 13 may further comprise the 
calculation unit 28. In this case, the calculation unit 28 cal 
culates the amount of energy needed for the air conditioner 
20a to condition the air environment of the room RM. The 
determination unit 12a receives information about the 
amount of energy from the calculation unit 28. Based on the 
information about the air environment of the room RM, the 
determination unit 12a determines whether the amount of 
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energy exceeds the prescribed target upper limit value and 
whether the air environment of the room RM is within the 
range of the comfort Zone. The present embodiment differs 
from the modified example (B) of the second embodiment on 
these points. Accordingly, it is possible to enable the air 
conditioner 20a to control the amount of energy so that it does 
not exceed the target upper limit value and so that the air 
environment of the room RM (refer to FIG. 13) falls within 
the range of the comfort Zone, and it is therefore possible to 
create a comfortable air environment in the room RM while 
conserving energy. 

Third Embodiment 

0229 FIG. 15 shows a conceptual diagram of an environ 
mental guidance apparatus 210 according to the third 
embodiment of the present invention. In addition, FIG. 16 
shows a block diagram of the constituent elements of the 
environmental guidance apparatus 210 according to the third 
embodiment of the present invention. The environmental 
guidance apparatus 210 shown in FIG. 15 is principally 
installed in the room RM and is portable. As shown in FIG. 
15, the external form of the environmental guidance appara 
tus 210 takes the form of, for example, Pichon-kunTM. 

<Configuration of the Environmental Guidance Apparatus 
210 

0230. As shown in FIG. 16, the environmental guidance 
apparatus 210 shown in FIG. 15 principally comprises a sen 
Sor unit 211, a determination unit 212, a recommendation unit 
213, a vocalization unit 214, and a storage unit 215. 
0231. The sensor unit 211 shown in FIG.16 senses the air 
environment of the room RM (refer to FIG. 15). The deter 
mination unit 212 receives the information about the air envi 
ronment of the room RM from the sensor unit 211. The 
determination unit 212 references the storage unit 215 and 
acquires comfort Zone information 218. Based on the infor 
mation about the air environment of the room RM, the deter 
mination unit 212 determines whether the air environment of 
the room RM is within the range of the comfort Zone. The 
recommendation unit 213 receives information about the 
determination result of the determination unit 212 and infor 
mation about the air environment of the room RM from the 
determination unit 212. Here, the information about the deter 
mination result of the determination unit 212 is information 
about whether the air environment of the room RM is within 
the range of the comfort Zone. The recommendation unit 213 
references the storage unit 215 and acquires recommendation 
information 219. Based on the information about the deter 
mination result of the determination unit 212 and the infor 
mation about the air environment of the room RM, the rec 
ommendation unit 213 recommends a method of improving 
the air environment of the room RM so that it falls within the 
range of the comfort Zone. The vocalization unit 214 receives 
information about the improving method from the recom 
mendation unit 213. Based on the information about the 
improving method recommended by the recommendation 
unit 213, the vocalization unit 214 reports the improving 
method by using speech. Namely, guidance is provided on the 
air environment of the room RM. 

<Configuration of the Comfort Zone Information 218> 

0232. The comfort Zone information 218 shown in FIG.16 
indicates various cases in which the air environment of the 
room RM is within the range of the comfort Zone. The com 
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fort Zone information 218 is, for example, the information 
shown in FIG. 18. As shown in FIG. 18, the comfort Zone 
information 218 principally comprises an environment field 
218A, a lower limit field 218B, and an upper limit field 218C. 
Referencing the comfort Zone information 218 shown in FIG. 
18, it can be seen that, for example, the temperature comfort 
Zone is 20°-26° C. Alternatively, it can be seen that, for 
example, the humidity comfort Zone is 40%–70%. Alterna 
tively, it can be seen that, for example, the comfort Zone of the 
dew point temperature differential is greater than or equal to 
4°C. Here, the dew point temperature differential is derived 
by the equation below. 

Dew point temperature differential=(Room tempera 
ture)-(Dew point temperature) (1) 

0233. Alternatively, it can be seen that, for example, the 
CO concentration comfort Zone is 1,000 ppm or less. 

<Configuration of the Recommendation Information 219> 

0234. The recommendation information 219 shown in 
FIG. 16 constitutes the candidates for the details recom 
mended by the recommendation unit 213. The recommenda 
tion information 219 is, for example, the information shown 
in FIG. 19. As shown in FIG. 19, the recommendation infor 
mation 219 principally comprises an environment field 219A, 
a lower limit field 219B, an upper limit field 219C, and a 
guidance details field 219D. Referencing the recommenda 
tion information 219 shown in FIG. 19, a guidance of the air 
conditioner (not shown) operation method Such as "please set 
the temperature to 24°C. is provided when, for example, the 
temperature is greater than or equal to 27°C. Here, the air 
conditioner conditions the air environment of the room RM. 
Alternatively, a guidance of the air conditioner (not shown) 
operation method such as “please set the temperature to 24° 
C. is provided when, for example, the temperature is less 
then 19°C. or less. Alternatively, a guidance of the air con 
ditioner operation method Such as "please perform dehumidi 
fying operation with low airflow” is provided when, for 
example, the dew point temperature differential is greater 
than or equal to 4°C. Alternatively, a guidance of the air 
conditioner operation method such as "please perform dehu 
midifying operation with high airflow” is provided when, 
for example, the dew point temperature differential is 0°-4°C. 
Alternatively, a guidance of the ventilation method Such as 
“please open the window for two minutes' is provided when, 
for example, the dew point temperature differential is 0°C. or 
less. Alternatively, a guidance of the ventilation method Such 
as “please open the window for five minutes' is provided 
when, for example, the CO concentration is greater than or 
equal to 3,000 ppm. Alternatively, a guidance of the ventila 
tion method such as “please open the window for two min 
utes” is provided when, for example, the CO, concentrationis 
1,550-3,000 ppm. 

<Flow of the Process Wherein the Environmental Guidance 
Apparatus 210 Provides Guidance on the Air Environment of 
the Room RMs 

0235. The flow of the process wherein the environmental 
guidance apparatus 210 shown in FIG. 15 provides guidance 
on the air environment of the room RM will now be explained 
using the flow chart shown in FIG. 17. 
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0236. In step S101 shown in FIG. 17, the air environment 
of the room RM shown in FIG. 15 is sensed. Namely, the 
sensor unit 211 shown in FIG. 16 senses the air environment 
of the room RM. 
0237. In step S102 shown in FIG. 17, it is determined 
whether the air environment of the room RM shown in FIG. 
15 is within the range of the comfort Zone. Namely, the 
determination unit 212 of the environmental guidance appa 
ratus 210 shown in FIG.16 receives information about the air 
environment of the room RM from the sensor unit 211. The 
determination unit 212 references the storage unit 215 and 
acquires the comfort Zone information 218. The determina 
tion unit 212 determines whether the air environment of the 
room RM is within the range of the comfort Zone based on the 
information about the air environment of the room RM. If it is 
determined that the air environment of the room RM is within 
the range of the comfort Zone, then the process proceeds to 
step S101; if it is determined that the air environment of the 
room RM is not within the range of the comfort Zone, then the 
process proceeds to step S103. 
0238. In step S103 shown in FIG. 17, the improving 
method is recommended. Namely, the recommendation unit 
213 of the environmental guidance apparatus 210 shown in 
FIG. 16 receives the information about the determination 
result of the determination unit 212 and information about the 
air environment of the room RM from the determination unit 
212. Here, the information about the determination result of 
the determination unit 212 is the information about whether 
the air environment of the room RM is within the range of the 
comfort Zone. The recommendation unit 213 references the 
storage unit 215 and acquires the recommendation informa 
tion 219. Based on the information about the determination 
result of the determination unit 212 and the information about 
the air environment of the room RM, the recommendation 
unit 213 recommends a method of improving the air environ 
ment of the room RM so that it falls within the range of the 
comfort Zone. 
0239. In step S104 shown in FIG. 17, guidance is pro 
vided. Namely, the vocalization unit 214 of the environmental 
guidance apparatus 210 shown in FIG. 16 receives informa 
tion about the improving method from the recommendation 
unit 213. Based on the information about the improving 
method recommended by the recommendation unit 213, the 
Vocalization unit 214 reports the improving method by using 
speech. Thereby, guidance is provided on the air environment 
of the room RM. 

<Features Related to the Environmental Guidance Apparatus 
210 

0240 (1) 
0241 Here, the sensor unit 211 shown in FIG. 16 senses 
the air environment of the room RM. The determination unit 
212 receives information about the air environment of the 
room RM from the sensor unit 211. The determination unit 
212 determines whether the air environment of the room RM 
is within the range of the comfort Zone based on the informa 
tion about the air environment of the room RM. The recom 
mendation unit 213 receives information about the determi 
nation result of the determination unit 212 and information 
about the air environment of the room RM from the determi 
nation unit 212. Based on the information about the determi 
nation result of the determination unit 212 and the informa 
tion about the air environment of the room RM, the 
recommendation unit 213 recommends a method of improv 
ing the air environment of the room RM so that it falls within 
the range of the comfort Zone. 
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0242. Accordingly, it is possible to create a sufficiently 
comfortable air environment in the room RM. 
(2) 
0243 Here, the vocalization unit 214 receives information 
about the improving method from the recommendation unit 
213. Based on the information about the improving method 
recommended by the recommendation unit 213, the vocaliza 
tion unit 214 reports the improving method by using speech. 
0244. Accordingly, it is possible to easily ascertain the 
improving method. 
(3) 
0245 Here, the air environmental factors of the room RM 
shown in FIG. 15 are the temperature, the dew point tempera 
ture differential, the humidity, and the CO (carbon dioxide) 
concentration of the room RM (refer to FIG. 18). 
0246 Accordingly, it is possible to make a detailed rec 
ommendation for a method of improving the air environment 
of the room RM so that it falls within the range of the comfort 
ZO. 

(4) 
0247. Here, the improving methods are the ventilation 
method and the air conditioner operation method (refer to 
FIG. 19). 
0248. Accordingly, it is possible to finely create a com 
fortable air environment in the room RM. 
(5) 
0249 Here, the air conditioner operation method is an 
improving method that encompasses the operation mode, the 
set temperature, and the set airflow of the air conditioner. 
0250. Accordingly, it is possible to more finely create a 
comfortable air environment in the room RM. 

<Modified Example of the Third Embodiment> 
0251 (A) The air environmental factor of the room RM 
shown in FIG. 15 may be at least one of the temperature, the 
dew point temperature differential, the humidity, the atmo 
spheric pressure, the airflow, the toxic Substance concentra 
tion, the dust concentration, and the negative ion concentra 
tion of the room RM. Here, toxic substances may be at least 
one of, for example, carbon monoxide, carbon dioxide, aller 
gens, mites, mold, formaldehyde, organic compounds, VOCs 
(volatile organic compounds), and endocrine disrupters. The 
sensor unit 211 shown in FIG. 16 may sense the dew point 
temperature differential of the room RM by measuring the 
temperature, the humidity, and the atmospheric pressure of 
the room RM, deriving the dew point temperature of the room 
RM therefrom, and then deriving the dew point temperature 
differential of the room RM. In addition, the sensor unit 211 
shown in FIG. 16 senses the temperature, the humidity, and 
the atmospheric pressure of the room RM, and, based on that 
information, the determination unit 212 may determine the 
weather and the Vocalization unit 214 may provide guidance 
on the weather forecast. The information about the air envi 
ronment of the room RM, which is sensed by the sensor unit 
211, may be accumulated in the storage unit 215. Further 
more, the information about the air environment of the room 
RM stored in the storage unit 215 may be analyzed. The 
vocalization unit 214 shown in FIG. 16 may report the 
improving method via, for example, a speaker (not shown) 
that is installed in the vicinity of a mouth 231 of Pichon-kun 
(refer to FIG. 15). Based on the determination result of the 
determination unit 212, the recommendation unit 213 may 
recommenda method of improving the air environment of the 
room RM so that it falls within the range of the comfort Zone. 
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In this case, the lower limit field 219B and the upper limit field 
219C shown in FIG. 19 may be omitted. Regardless of 
whether the air environment of the room RM is above or 
below the comfort Zone, the details for which guidance is 
provided if the air environment of the room RM deviates from 
the comfort Zone may be stored in the guidance details field 
219D. 

0252 (B) The air environmental factors of the room RM 
shown in FIG. 15 may be at least two of the temperature, the 
dew point temperature differential, the humidity, the atmo 
spheric pressure, the airflow, the toxic Substance concentra 
tion, the dust concentration, and the negative ion concentra 
tion of the room RM. Here, toxic substances may be at least 
one of for example, carbon monoxide, carbon dioxide, aller 
gens, mites, mold, formaldehyde, organic compounds, VOCs 
(volatile organic compounds), and endocrine disrupters. In 
this case, the determination unit 212 shown in FIG. 16 may 
assign a priority order to the plurality of air environmental 
factors of the room RM, and may determine whether the air 
environment of the room RM is within the range of the com 
fort Zone based on information about the air environment of 
the room RM. For example, if the priority order is the tem 
perature of the room RM and the dew point temperature 
differential of the room RM in that order, then, as long as the 
temperature of the room RM is within the range of the com 
fort Zone, the determination unit 212 determines that the air 
environment of the room RM is within the range of the com 
fort Zone even if the dew point temperature differential of the 
room RM is not within the range of the comfort Zone. 
Thereby, it is possible to create a comfortable environment in 
the room RM while giving priority to those air environmental 
factors of the room RM that are important (e.g., the tempera 
ture of the room RM). 
0253) (C) The air environmental factors of the room RM 
shown in FIG. 15 may be at least two of the temperature, the 
dew point temperature differential, the humidity, the atmo 
spheric pressure, the airflow, the toxic Substance concentra 
tion, the dust concentration, and the negative ion concentra 
tion of the room RM. Here, toxic substances may be at least 
one of for example, carbon monoxide, carbon dioxide, aller 
gens, mites, mold, formaldehyde, organic compounds, VOCs 
(volatile organic compounds), and endocrine disrupters. In 
this case, the recommendation unit 213 shown in FIG.16 may 
assign a priority order to the plurality of air environmental 
factors of the room RM, and, based on the information about 
the determination result of the determination unit 212 and the 
information about the air environment of the room RM, may 
recommenda method of improving the air environment of the 
room RM so that it falls within the range of the comfort Zone. 
Let us consider an example of a case wherein the priority 
order is the temperature of the room RM and the dew point 
temperature differential of the room RM in that order. As 
shown in FIG. 19, a guidance of the air conditioner operation 
method such as “please perform operation with the tempera 
ture set to 24°C. is provided if the room RM temperature is 
19°C. or less. However, a guidance of the ventilation method 
such as “please open the window for two minutes' is provided 
if the dew point temperature differential of the room RM is 0° 
C. or less. In this case, if the window is opened regardless of 
whether the room RM temperature is below the comfort Zone, 
then the temperature of the room RM will fall even further 
below the comfort Zone. Accordingly, instead of using the 
guidance details of "please open the window for two min 
utes, the recommendation unit 213 provides guidance on just 
the air conditioner operation method of “please set the tem 
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perature to 24°C. Accordingly, a priority order is assigned to 
a plurality of air environmental factors and a recommendation 
is made on a method of improving the air environment of the 
room RM so that it falls within the range of the comfort Zone, 
and therefore, if there is a plurality of improving methods, a 
coordinated recommendation can be made. 

0254 (D) The air conditioner (not shown) operation 
method of the improvement methods recommended by the 
recommendation unit 213 shown in FIG. 16 may be an 
improvement method for at least one of the operation mode, 
the set temperature, the set humidity, the set airflow, the set 
wind direction, the amount of dehumidification, the amount 
of humidification, the amount of ventilation, and the air clean 
ing performance of the air conditioner. Accordingly, it is 
possible to recommendan improving method for at least one 
of the operation mode, the set temperature, the set humidity, 
the set airflow, the set wind direction, the amount of dehu 
midification, the amount of humidification, the amount of 
ventilation, and the air cleaning performance of the air con 
ditioner, and it is therefore possible to finely create a com 
fortable air environment in the room RM. 

0255 (E) As shown in FIG. 16, the environmental guid 
ance apparatus 210 shown in FIG. 15 may comprise a setting 
unit 216 and an input unit 217. Namely, a sense of comfort 
with respect to the air environment of the room RM is input to 
the input unit 217. The setting unit 216 receives the informa 
tion about the sense of comfort from the input unit 217. The 
setting unit 216 sets the comfort Zone of the air environment 
of the room RM based on the information about the sense of 
comfort. The storage unit 215 receives the information about 
the comfort Zone, which was set by the setting unit 216, from 
the setting unit 216. The storage unit 215 stores the comfort 
Zone, which was set by the setting unit 216. Namely, the 
setting unit 216 overwrites the comfort Zone information 218 
of the storage unit 215 by replacing the default information 
with the comfort Zone information set by the setting unit 216. 
0256 The fact that the environment is comfortable may be 
input to the input unit 217 by, for example, pressing a fore 
head 234 or a stomach 233, or by shaking a hand 232 of the 
environmental guidance apparatus 210 (Pichon-kun) shown 
in FIG. 15. Alternatively, such an input may be made to the 
input unit 217 by saying, for example, “I’m comfortable.” via 
a voice device such as a microphone. The present embodi 
ment differs from the third embodiment on these points. 
0257. In addition, the flow of the process wherein the 
environmental guidance system 210 shown in FIG. 15 pro 
vides guidance on the air environment of the room RM differs 
from the third embodiment on the following points. Further 
more, processes in the flow chart shown in FIG. 20 that are the 
same as those shown in FIG. 17 are assigned the same refer 
ence numbers. 

(0258. In step S111 shown in FIG. 20, the user (not shown) 
of the environmental guidance apparatus 210 shown in FIG. 
15 determines whether the air environment of the room RM is 
comfortable. The process proceeds to step S112 if it is deter 
mined that it is comfortable, or proceeds to step S101 if it is 
determined that it is not comfortable. 

(0259. In step S112 shown in FIG. 20, the user of the 
environmental guidance apparatus 210 shown in FIG. 15 
inputs the sense of comfort with respect to the air environ 
ment of the room RM. Namely, the sense of comfort with 
respect to the air environment of the room RM is input to the 
input unit 217 of the environmental guidance apparatus 210 
shown in FIG. 16. The setting unit 216 receives the informa 
tion about the sense of comfort from the input unit 217. 
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0260. In step S113 shown in FIG. 20, the air environment 
of the room RM shown in FIG. 15 is sensed. Namely, the 
sensor unit 211 of the environmental guidance apparatus 210 
shown in FIG.16 senses the air environment of the room RM. 
The setting unit 216 receives the information about the air 
environment of the room RM from the sensor unit 211. 
0261. In step S114 shown in FIG. 20, the comfort Zone of 
the air environment of the room RM shown in FIG. 15 is set. 
Namely, the setting unit 216 shown in FIG. 16 sets the com 
fort Zone of the air environment of the room RM based on the 
information about the sense of comfort and information about 
the air environment of the room RM. For example, if it is 
comfortable when the temperature of the room RM is 21°C., 
then the center of the Zone of 20°-26°C. (refer to FIG. 18), 
which is the temperature comfort Zone of the room RM, is 
shifted from 23° C. to 21°C., and the temperature comfort 
Zone of the room RM is set to 18-24°C. 
0262. In step S115 shown in FIG. 20, the comfort Zone of 
the air environment of the room RM shown in FIG. 15 is 
stored. Namely, the storage unit 215 shown in FIG. 16 
receives the information about the comfort Zone, which was 
set by the setting unit 216, from the setting unit 216. The 
storage unit 215 stores the comfort Zone that was set by the 
setting unit 216. Namely, the storage unit 215 overwrites the 
comfort Zone information 218 by replacing the default infor 
mation with the comfort Zone information set by the setting 
unit 216. 
0263. Accordingly, the comfort Zone of the air environ 
ment of the room RM shown in FIG. 15 is set based on the 
information about the user's sense of comfort, and it is there 
fore possible to set the comfort Zone for each user. Conse 
quently, it is possible to create a comfortable air environment 
in the room RM in accordance with the user's preference. In 
addition, the comfort Zone set by the setting unit 216 (refer to 
FIG.16) is stored, and it is therefore possible to reference the 
information about the comfort Zone set by the setting unit 
216. Consequently, it is possible to recommend a method of 
improving the air environment of the room RM so that it falls 
within the range of the user's preferred comfort Zone. 
0264. Furthermore, step S115 shown in FIG. 20 may be 
omitted. In this case, the comfort Zone is modified only when 
the sense of comfort is input to the input unit 217 shown in 
FIG.16, and, at other times, the comfort Zone information 218 
is set to the default information about the comfort Zone. In this 
case, the comfort Zone information 218 remains set to the 
default information and is not overwritten. The comfort Zone 
information set by the setting unit 216 is passed to the deter 
mination unit 212 withoutgoing through the storage unit 215. 
0265. In addition, the fact that the environment is uncom 
fortable may be input to the input unit shown in FIG. 16. In 
this case, the setting unit 216 may set the comfort Zone of the 
air environment of the room RM so that it deviates from the 
air environment considered to be uncomfortable. 
0266 (F) The external form of the environmental guid 
ance apparatus 210 shown in FIG. 15 need not be that of 
Pichon-kun. For example, as long as it is portable, it may be: 
a stuffed animal; a folding chair, a table, or the like; a picture 
frame with a picture in it, or the like; or a desk lamp, a pencil 
box, or the like. 

Fourth Embodiment 

0267 FIG. 21 shows a conceptual diagram of an environ 
mental guidance apparatus 310 according to the fourth 
embodiment of the present invention. In addition, FIG. 22 
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shows a block diagram of the constituent elements of the 
environmental guidance apparatus 310 according to the 
fourth embodiment of the present invention. Constituent ele 
ments of the environmental guidance apparatus 310 in FIG. 
21 and FIG.22 that are the same as those of the environmental 
guidance apparatus 210 in FIG. 15 and FIG. 16 are assigned 
the same reference numbers. The environmental guidance 
apparatus 310 shown in FIG. 21 is principally installed in the 
room RM and is portable. The environmental guidance appa 
ratus 310 is, for example, a notebook computer. 
0268. As shown in FIG.21 and FIG.22, the environmental 
guidance apparatus 310 has the same basic structure as that of 
the third embodiment and its constituent elements are the 
same as those in FIG. 16, but, as shown in FIG. 22, differs 
from the third embodiment in that the environmental guid 
ance apparatus 310 comprises a display unit 314 instead of the 
vocalization unit 214 (refer to FIG. 16). Namely, the display 
unit 314 shown in FIG. 22 receives information about the 
improving method from the recommendation unit 213. Based 
on the information about the improving method recom 
mended by the recommendation unit 213, the display unit 314 
reports the improving method by displaying Such on a screen 
335 (refer to FIG. 21). Accordingly, it is possible to easily 
ascertain the improving method because it is reported by 
displaying it on the screen 335. 
0269. The point that a recommendation is made on a 
method of improving the air environment of the room RM so 
that it falls within the range of the comfort Zone is the same as 
in the third embodiment. Accordingly, it is also possible to 
create a sufficiently comfortable air environment in the room 
RM by such an environmental guidance apparatus 310. 

<Modified Example of the Fourth Embodiment> 
(0270 (A) An input unit 317 shown in FIG. 22 may be a 
keyboard 332, which is shown in FIG. 21. In this case, 
detailed information concerning the sense of comfort with 
respect to the air environment of the room RM can be input. 
In addition, the environmental guidance apparatus 310 may 
be a mobile information terminal other than a notebook com 
puter. For example, as longas it is portable, it may be a mobile 
telephone or an electronic organizer. 

INDUSTRIAL FIELD OF APPLICATION 

0271 The environmental control apparatus, the environ 
mental control system, the environmental control method, 
and the environmental control program according to the 
present invention are effective in that they can create a suffi 
ciently comfortable air environment in a room, and are there 
fore useful for environmental control. 

1. An environmental control apparatus that is installed in a 
room and is portable, comprising: 

a sensor unit configured to sense an air environmental 
factor of an air environment of the room; 

a determination unit configured to determine whether the 
air environment of the room is within a range of a com 
fort Zone based on information about the air environ 
ment of the room; and 

an output unit configured to output information or a signal 
based on at least information about a determination 
result of the determination unit in order to make the air 
environment of the room fall within the range of the 
comfort Zone. 



US 2009/0204262 A1 

2. The environmental control apparatus as recited in claim 
1, wherein 

the output unit includes a send unit configured to send a 
control signal to an air conditioner based on at least the 
information about the determination result of the deter 
mination unit in order to condition the air environment 
of the room so that the air environment of the room falls 
within the range of the comfort Zone. 

3. The environmental control apparatus as recited in claim 
2, further comprising 

a generation unit configured to generate the control signal 
based on at least the information about the determination 
result of the determination unit so that the air environ 
ment of the room falls within the range of the comfort 
ZO. 

4. The environmental control apparatus as recited in claim 
3, further comprising 

a calculation unit configured to calculate an amount of 
energy that is needed for the air conditioner to condition 
the air environment of the room, 

the generation unit generating the control signal based on 
at least the information about the determination result of 
the determination unit so that the amount of energy does 
not exceed a prescribed target upper limit value and so 
that the air environment of the room falls within the 
range of the comfort Zone. 

5. The environmental control apparatus as recited in claim 
1, wherein 

the output unit includes a send unit configured to send the 
determination result of the determination unit to an air 
conditioner that conditions the air environment of the 
OO. 

6. The environmental control apparatus as recited in claim 
5, further comprising 

a calculation unit configured to calculate an amount of 
energy that is needed for the air conditioner to condition 
the air environment of the room, 

the determination unit determining whether the amount of 
energy exceeds a prescribed target upper limit value and 
whether the air environment of the room is within the 
range of the comfort Zone based on the information 
about the air environment of the room. 

7. The environmental control apparatus as recited in claim 
1, wherein 

the air environmental factor of the room includes at least 
one of temperature, dew point temperature differential, 
humidity, atmospheric pressure, airflow, toxic Substance 
concentration, dust concentration, and negative ion con 
centration of the room. 

8. The environmental control apparatus as recited in claim 
1, wherein 

the air environmental factor of the room includes at least 
two oftemperature, dew point temperature differential, 
humidity, atmospheric pressure, airflow, toxic Substance 
concentration, dust concentration, and negative ion con 
centration of the room, and 

the determination unit assigns a priority order to the air 
environmental factor of the room, and determines 
whether the air environment of the room is within the 
range of the comfort Zone based on information about 
the air environmental factor of the room. 
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9. The environmental control apparatus as recited in claim 
1, further comprising 

an input unit configured to input a sense of comfort with 
respect to the air environment of the room; and 

a setting unit configured to set the comfort Zone of the air 
environment of the room based on information about the 
sense of comfort. 

10. The environmental control apparatus as recited in claim 
9, further comprising 

a storage unit configured to store the comfort Zone that was 
set by the setting unit. 

11. The environmental control apparatus as recited in claim 
1, wherein 

the output unit includes a recommendation unit configured 
to recommend an improving method of improving the 
air environment of the room based on at least the infor 
mation about the determination result of the determina 
tion unit so that the air environment of the room falls 
within the range of the comfort Zone. 

12. The environmental control apparatus as recited in claim 
11, further comprising 

a Vocalization unit configured to report the improving 
method by using speech based on information about the 
improving method that was recommended by the rec 
ommendation unit. 

13. The environmental control apparatus as recited in claim 
11, further comprising 

a display unit configured to display the improving method 
on a screen based on information about the improving 
method that was recommended by the recommendation 
unit. 

14. The environmental control apparatus as recited in claim 
11, wherein 

the air environmental factor of the room includes at least 
one of temperature, dew point temperature differential, 
humidity, atmospheric pressure, airflow, toxic Substance 
concentration, dust concentration, and negative ion con 
centration of the room. 

15. The environmental control apparatus as recited in claim 
11, wherein 

the air environmental factor of the room includes at least 
two oftemperature, dew point temperature differential, 
humidity, atmospheric pressure, airflow, toxic Substance 
concentration, dust concentration, and negative ion con 
centration of the room, and 

the determination unit assigns a priority order to the air 
environmental factor of the room, and determines 
whether the air environment of the room is within the 
range of the comfort Zone based on information about 
the air environmental factor of the room. 

16. The environmental control apparatus as recited in claim 
11, wherein 

the air environmental factor of the room includes at least 
two oftemperature, dew point temperature differential, 
humidity, atmospheric pressure, airflow, toxic Substance 
concentration, dust concentration, and negative ion con 
centration of the room, and 

the recommendation unit assigns a priority order to the air 
environmental factor of the room, and recommends, 
based on at least the information about the determination 
result of the determination unit, a method of improving 
the air environment of the room so that it falls within the 
range of the comfort Zone. 
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17. The environmental control apparatus as recited in claim 
11, wherein 

the improving method includes at least one of a ventilation 
method and an operation method of an air conditioner 
that conditions the air environment of the room. 

18. The environmental control apparatus as recited in claim 
17, wherein 

the operation method of the air conditioner is an improving 
method for at least one of an operation mode, a set 
temperature, a set humidity, a set airflow, a set wind 
direction, an amount of dehumidification, an amount of 
humidification, an amount of ventilation, and an air 
cleaning performance of the air conditioner. 

19. The environmental control apparatus as recited in claim 
11, further comprising 

an input unit configured to input a sense of comfort with 
respect to the air environment of the room; and 

a setting unit configured to set the comfort Zone of the air 
environment of the room based on information about the 
sense of comfort. 

20. The environmental control apparatus as recited in claim 
19, further comprising 

a storage unit configured to store the comfort Zone that was 
set by the setting unit. 

21. An environmental control system comprising: 
the environmental control apparatus as recited in claim 2: 

and 
an air conditioner configured to condition the air environ 
ment of the room based on information received from 
the environmental control apparatus So that the air envi 
ronment of the room falls within the range of the comfort 
ZO. 

22. An environmental control method wherein an appara 
tus, which is installed in a room and is portable, controls an air 
environment of the room, comprising: 

sensing the air environment of the room; 
determining whether the air environment of the room is 

within a range of a comfort Zone based on information 
about the air environment of the room; and 

outputting information or a signal in order to make the air 
environment of the room fall within the range of the 
comfort Zone based on at least the information about the 
determination result. 

23. The environmental control method as recited in claim 
22, wherein 

the outputting information or a signal includes sending a 
control signal to an air conditioner, which conditions the 
air environment of the room, so that the air environment 
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of the room falls within the range of the comfort Zone 
based on at least the information about the determination 
result. 

24. The environmental control method as recited in claim 
22, wherein 

the outputting information or a signal includes sending the 
information about the determination result to an air con 
ditioner that conditions the air environment of the room. 

25. The environmental control method as recited in claim 
22, wherein 

the outputting information or a signal includes recom 
mending a method of improving the air environment of 
the room so that it falls within the range of the comfort 
Zone based on at least the information about the deter 
mination result. 

26. A computer readable medium with an environmental 
control program stored thereon that causes an apparatus, 
which is installed in a room and is portable, to control an air 
environment of the room, comprising instructions for per 
forming: 

sensing the air environment of the room; 
determining whether the air environment of the room is 

within a range of a comfort Zone based on information 
about the air environment of the room; and 

outputting information or a signal in order to make the air 
environment of the room fall within the range of the 
comfort Zone based on at least information about the 
determination result. 

27. The computer readable medium as recited in claim 26, 
wherein 

the outputting information or a signal includes sending a 
control signal to an air conditioner, which conditions the 
air environment of the room, so that the air environment 
of the room falls within the range of the comfort Zone 
based on at least the information about the determination 
result. 

28. The computer readable medium as recited in claim 26, 
wherein 

the outputting information or a signal includes sending the 
information about the determination result to an air con 
ditioner that conditions the air environment of the room. 

29. The computer readable medium as recited in claim 26, 
wherein 

the outputting information or a signal includes recom 
mending a method of improving the air environment of 
the room so that it falls within the range of the comfort 
Zone based on at least the information about the deter 
mination result. 


