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(54) Ventilation control apparatus

(57) A ventilation control apparatus of an indoor ven-
tilation system including an intake device configured to
take outside air into an indoor space, the intake device
capable of changing an intake amount of the outside air,
the ventilation control apparatus includes: a people count
detection unit configured to determine the number of peo-

ple who are present in the indoor space, to be outputted
as people count information; and a control unit configured
to obtain the people count information and control the
intake device so that the more the number of people in-
dicated by the people count information is increased, the
greater an amount of the outside air to be taken in be-
comes.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a ventilation
control apparatus.

Description of the Related Art

[0002] Such an air conditioner is known that a signal
from an image pickup device is processed so that the
presence or absence of a human in each control area is
determined, and a target temperature of a limit, beyond
which people feel uncomfortable, is set in an area where
no person is present, while a target temperature lower
than a comfortable temperature is set with an air-blow
speed being increased to an allowable limit in an area
where a person is present (See Japanese Patent No.
3848786, for example).
[0003] In the above-described air conditioner, intake
of outside air has not been considered at all. Thus, re-
gardless of the actual number of people who are present,
it is necessary to take in the outside air of an amount in
accordance with the allowable maximum number of peo-
ple in the space to be air-conditioned. As a result, the
smaller the number of people in the space to be air-con-
ditioned is, the more the outside air is taken in wastefully,
which reduces efficiency.
[0004] The present invention is made considering such
circumstances and has an object to optimize the intake
amount of the outside air.

SUMMARY OF THE INVENTION

[0005] A ventilation control apparatus of an indoor ven-
tilation system according to an aspect of the present in-
vention, which includes an intake device configured to
take outside air into an indoor space, the intake device
capable of changing an intake amount of the outside air,
the ventilation control apparatus includes: a people count
detection unit configured to determine the number of peo-
ple who are present in the indoor space, to be outputted
as people count information; and a control unit configured
to obtain the people count information and control the
intake device so that the more the number of people in-
dicated by the people count information is increased, the
greater an amount of the outside air to be taken in be-
comes.
[0006] Other features of the present invention will be-
come apparent from descriptions of this specification and
of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] For more thorough understanding of the
present invention and advantages thereof, the following

description should be read in conjunction with the ac-
companying drawings, in which:

Fig. 1 is a diagram illustrating a configuration of an
electric equipment management system;
Fig. 2 is a diagram schematically illustrating an ar-
rangement of electric equipment in an indoor space;
Fig. 3A is a block diagram illustrating a configuration
of a host computer;
Fig. 3B is a diagram illustrating a storage area in-
cluded in memory;
Fig. 4A is a block diagram illustrating a configuration
of an image processing computer;
Fig. 4B is a diagram illustrating a storage area in-
cluded in memory;
Fig. 5A is a block diagram illustrating a configuration
of a control system included in an air conditioner;
Fig. 5B is a diagram illustrating a storage area in-
cluded in memory;
Fig. 6A is a block diagram illustrating a configuration
of a control system included in a fluorescent lamp
unit;
Fig. 6B is a diagram illustrating a storage area in-
cluded in memory;
Fig. 7 is a diagram illustrating a control pattern ex-
ample (A);
Fig. 8 is a diagram illustrating a control pattern ex-
ample (B);
Fig. 9 is a diagram illustrating a control pattern ex-
ample (C);
Fig. 10 is a diagram illustrating a control pattern ex-
ample (D);
Fig. 11 is a diagram illustrating a control pattern ex-
ample (E);
Fig. 12 is a diagram illustrating a control pattern ex-
ample (F); and
Fig. 13 is a flowchart illustrating an operation.

DETAILED DESCRIPTION OF THE INVENTION

[0008] At least the following details will become appar-
ent from descriptions of this specification and of the ac-
companying drawings.

<System configuration>

[0009] An electric equipment management system
(air-conditioning system, indoor ventilation system) ac-
cording to an embodiment of the present invention will
hereinafter be described. As shown in Fig. 1, this electric
equipment management system manages operations of
a plurality of types of electric equipment installed in an
indoor space 1 (space to be air-conditioned, space to be
ventilated) of a building. The electric equipment installed
in the indoor space 1 include a plurality of air conditioners
10, a plurality of fluorescent lamp units 20 (illumination
units), a plurality of air intake devices 30, a plurality of
exhaust devices 40, and a plurality of cameras 50, for
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example. Further, the building is provided with an outdoor
unit 61 and a communication adaptor 62 for the air con-
ditioners 10, an illumination interface 70 for the florescent
lamp units 20, a host computer 100, and an image
processing computer 200.
[0010] In this electric equipment management system,
the indoor space 1 is virtually divided into a plurality of
sections, and air conditioning and ventilation are control-
led in each section. As shown in Fig. 2, in an embodiment
of the present invention, the indoor space 1 is divided
horizontally in a grid manner. For convenience, a descrip-
tion will be given, as an example, of the indoor space 1
including 16 rectangular sections 1A to 1P which are ob-
tained by vertically dividing the space into four and by
horizontally dividing into four.
[0011] The air conditioners 10 are arranged at different
spots in the indoor space 1. In an embodiment according
to the present invention, 16 air conditioners 10A to 10P
are provided in each of the 16 sections 1A to 1P, respec-
tively. Then, the air conditioners 10A to 10P are operated
so as to set the corresponding sections 1A to 1P at setting
temperatures, respectively.
[0012] The fluorescent lamp units 20 are also provided
in the plurality of sections 1A to 1P, respectively. In an
embodiment of the present invention, the 16 fluorescent
lamp units 20A to 20P are provided in the sections 1A to
1P, respectively. And each of the fluorescent lamp units
20A to 20P can be adjusted in brightness, so that each
of the sections 1A to 1P can be adjusted in brightness.
[0013] The intake devices 30 and the exhaust devices
40 are also provided in the plurality of sections 1A to 1P,
respectively. In an embodiment of the present invention,
a plurality of inlets 31A to 31P and outlets 41A to 41P
are provided in the sections 1A to 1P, respectively. The
rotation speed of an intake motor 32 is controlled, so that
the intake devices 30 can individually change the amount
of outside air to be taken into the indoor space 1 through
each of the inlets 31A to 31P. Similarly, the rotation speed
of an exhaust motor 42 is controlled, the exhaust devices
40 can individually change the amount of exhausted from
the indoor space 1 to the outside through each of the
outlets 41A to 41P. The intake motor 32 and the exhaust
motor 42 are individually changed in rotation speed by
an intake/exhaust change signal outputted from the host
computer 100. That is, the host computer 100 can control
an intake amount by the intake devices 30 and an exhaust
amount by the exhaust devices 40.
[0014] The camera 50 is used for taking a photograph
of the indoor space 1. In an embodiment of the present
invention, as shown in Fig. 2, four cameras 50A to 50D
are provided in the indoor space 1. That is, the camera
50A is arranged at a position at which the four sections
1A, 1B, 1E and 1F have contact one another, and the
camera 50B is arranged at a position at which the sec-
tions 1C, 1D, 1G, and 1H have contact one another. Sim-
ilarly, the camera 50C is arranged at a position at which
the sections 1I, 1J, 1M, and 1N have contact one another,
and the camera 50D is arranged at a position at which

the sections 1K, 1L, 10, and 1P have contact one another.
[0015] In such units as described above, a group of
the camera 50, the image processing computer 200 and
the host computer 100 corresponds to an air-conditioning
control apparatus configured to control air conditioning
in the indoor space 1. It also corresponds to a ventilation
control apparatus configured to control ventilation in the
indoor space 1. Also, a group of the camera 50 and the
image processing computer 200 corresponds to a people
detection unit (human detection unit) configured to detect
the presence or absence of a person (people) in the in-
door space 1 and a people count detection unit config-
ured to determine the number of people who are present
in the indoor space 1. Further, the host computer 100
corresponds to an adjustment unit (control unit) config-
ured to adjust a setting temperature of each of the air
conditioners 10 in accordance with the results of detect-
ing people by the cameras 50 and the image processing
computer 200, set intake/exhaust amounts for each of
the intake devices 30 and the exhaust devices 40, and
sets illuminance of each of the fluorescent lamp units 20.

<Electrical configuration>

[0016] Subsequently, an electrical configuration of the
electric equipment management system will be de-
scribed.

<Host computer 100>

[0017] As shown in Fig. 3A, the host computer 100
includes a control unit 110, a timer 120, and an interface
130 for communication.
[0018] The control unit 110 includes a CPU 140 and a
memory 150, and the CPU 140 executes a program
stored in the memory 150, so as to realize various control
operations. For example, "signals for change" for chang-
ing settings are outputted to the air conditioner 10, the
intake motor 32, the exhaust motor 42, and the fluores-
cent lamp unit 20. The timer 120 outputs time information
which is required for control. For example, the timer 120
outputs timing information that specifies operation timing
at each predetermined period of time and outputs current
time information that indicates current time. The interface
130 for communication controls communication in the
host computer 100.
[0019] A part of areas of the memory 150 are used, as
shown in Fig. 3B, as a program storage area 151, an
identification information storage area 152, a people
count information storage area 153, an average people
count storage area 154, an air-conditioning pattern stor-
age area 155, a ventilation pattern storage area 156, and
an illumination pattern storage area 157.
[0020] In the program storage area 151, a program to
be read and executed by the CPU 140 is stored.
[0021] In the identification information storage area
152, identification information is stored, which indicates
the electric equipment capable of communicating with
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the host computer 100. For example, unique identifica-
tion information is stored, which indicates each piece of
the equipment with respect to the air conditioners 10A to
10P and the fluorescent lamp units 20A to 20P. There-
fore, the host computer 100 can recognize from which
piece of the electric equipment the received information
is transmitted by checking the identification information
contained in the received information against the identi-
fication information stored in the identification information
storage area 152.
[0022] In the people count information storage area
153, people count information (which will be described
later) is stored, which is transmitted from the image
processing computer 200 at predetermined intervals. In
an embodiment of the present invention, the people count
information indicating the number of people in each sec-
tion at the time is transmitted every one minute. And such
people count information is stored in plural sets from the
latest information to the information of three minutes be-
fore (predetermined time before).
[0023] In the average people count information stor-
age area 154, information of the average number of peo-
ple in a predetermined time is stored. In an embodiment
of the present invention, with reference to three sets of
people count information stored in the people count in-
formation storage area 153, an average value thereof is
calculated, so that the number of people in each of the
sections 1A to 1P in the past three minutes is calculated.
As such, if the average value of the past three minutes
is calculated and is used for control, the number of people
who are continuously present in each of the sections 1A
to 1P can be easily grasped, and such a malfunction that
the control is performed in an excessively particular man-
ner can be suppressed.
[0024] In the air-conditioning pattern storage area 155,
patterns for air conditioning for adjusting a setting tem-
perature in each of the air conditioners 10A to 10P (tem-
perature adjustment data) are stored in a plurality of types
each in accordance with patterns of the presence or ab-
sence of people in each section. Such air-conditioning
pattern includes: data for cooling for adjusting the setting
temperature so that a section without a person, where a
person is not detected, among the plurality of sections
1A to 1P is set at a temperature higher than a temperature
in a section with a person, where a person is detected;
and data for heating for adjusting the setting temperature
so that the section without a person is set at a temperature
lower than the temperature of the section with a person.
The air-conditioning pattern will be described later in de-
tail.
[0025] In the ventilation pattern storage area 156,
stored are patterns for ventilation for setting an intake
amount of the outside air or an exhaust amount of the
indoor air for each of the plurality of inlets 31A to 31P
and the outlets 41A to 41P (intake amount data, exhaust
amount data). Such ventilation pattern is to make adjust-
ment so that the amount of the outside air to be taken in
through the inlet 31 far from the section with a person

becomes greater than the amount of the outside air taken
in through the inlet 31 close to the section with a person.
Also, the ventilation pattern is to make adjustment so that
the amount of the indoor air exhausted through the outlet
41 far from the section with a person becomes greater
than the amount of the indoor air exhausted through the
outlet 41 close to the section with a person. And the ven-
tilation patterns are also stored in a plurality of types each
in accordance with the pattern of the presence or ab-
sence of a person in each section. The ventilation pattern
will also be described later in detail.
[0026] In the illumination pattern storage area 157, pat-
terns for illumination for adjusting illuminance in each of
the fluorescent lamp units 20A to 20P (illuminance ad-
justment data) are stored in a plurality of types each in
accordance with the pattern of the presence or absence
of a person in each section. Such illumination pattern is
to make adjustment so that the illuminance of the fluo-
rescent lamp unit 20 far from the section with a person
is set less than the illuminance of the fluorescent lamp
unit 20 close to the section with a person. The illumination
pattern will also be described later in detail.

<Image processing computer 200>

[0027] As shown in Fig. 4A, the image processing com-
puter 200 includes a control unit 210, a timer 220, and
an interface 230 for communication.
[0028] The control unit 210 includes a CPU 240 and a
memory 250, and the CPU 240 executes a program
stored in the memory 250, so that various control oper-
ations are realized. For example, the control unit 210
performs processing of determining the number of people
in each section from image data picked up by the camera
50 or processing of transmitting the people count infor-
mation indicating the number of people in each section
to the host computer 100. The timer 220 outputs time
information (timing information, current time information)
which is required for control. The interface 230 for com-
munication controls communication in the host computer
100.
[0029] A part of areas in the memory 250 are used, as
shown in Fig. 4B, as a program storage area 251, an
image data storage area 252, and a people count infor-
mation storage area 253.
[0030] In the program storage area 251, a program to
be read and executed by the CPU 240 is stored. In the
image data storage area 252, the image data picked up
by each of the cameras 50A to 50D is stored. The image
data stored in the image data storage area 252 is referred
to when the control unit 210 performs the processing of
determining the number of people in each section. In the
people count information storage area 253, the people
count information obtained by the control unit 210 is
stored.
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<Air conditioner 10>

[0031] As shown in Fig. 5A, the air conditioner 10 in-
cludes a control unit 11 and an interface 12 for commu-
nication. The control unit 11 is a unit that includes a CPU
13 and a memory 14 and is executes various control op-
erations. The interface 12 for communication controls
communication in the air conditioner 10.
[0032] A part of areas of the memory 14 are used, as
shown in Fig. 5B, as a program storage area 14a, an
identification information storage area 14b, and a setting
temperature information storage area 14c.
[0033] In the program storage area 14a, a program to
be read and executed by the CPU 13 is stored. In the
identification information storage area 14b, unique iden-
tification information indicating the air conditioner 10 is
stored. Such identification information is used when the
air conditioner 10 transmits/receives information. For ex-
ample, when receiving a temperature-change signal for
changing a setting temperature, the air conditioner 10
receives the temperature-change signal including the
corresponding identification information. As a result, the
air conditioner 10 can select and receive a temperature-
change signal to be targeted when receiving the temper-
ature-change signal. In the setting temperature informa-
tion storage area 14c, setting temperature information
indicating information such as a setting temperature and
an air volume in the air conditioner 10 is stored. The con-
trol unit 11 refers to the setting temperature information
to recognize the setting temperature and the air volume,
and makes temperature adjustment in the corresponding
section. Therefore, the temperature of the corresponding
section can be adjusted by rewriting the contents of the
setting temperature information.

<Fluorescent lamp unit 20>

[0034] As shown in Fig. 6A, the fluorescent lamp unit
20 includes a control unit 21 and an interface 22 for com-
munication. The control unit 21 is a unit that includes a
CPU 23 and a memory 24 and executes various control
operations. The interface 22 for communication controls
communication in the fluorescent lamp unit 20.
[0035] A part of areas of the memory 24 are used, as
shown in Fig. 6B, as a program storage area 24a, an
identification information storage area 24b, and an illu-
minance information storage area 24c. In the program
storage area 24a, a program to be read and executed by
the CPU 23 is stored. In the identification information
storage area 24b, unique identification information indi-
cating the fluorescent lamp unit 20 is stored. Such iden-
tification information is used when the fluorescent lamp
unit 20 transmits/receives information. For example,
when receiving an illuminance-change signal for chang-
ing illuminance in the fluorescent lamp unit 20, the fluo-
rescent lamp unit 20 receives the illuminance-change
signal including the corresponding identification informa-
tion. As a result, the fluorescent lamp unit 20 can select

and receive illuminance control information which is re-
quired when receiving the illuminance-change signal. In
the illuminance information storage area 24c, illuminance
information indicating illuminance in the fluorescent lamp
unit 20 is stored. The control unit 21 refers to the illumi-
nance information to recognize a setting value of illumi-
nance, and executes control for the fluorescent lamp.
Therefore, the illuminance of the fluorescent lamp unit
20 can be changed by rewriting the contents of the illu-
minance information.

<Specific examples of patterns>

[0036] Subsequently, a plurality of types of control pat-
terns which are stored in the memory of the host com-
puter 100, that is, the air-conditioning pattern, ventilation
pattern, and illumination pattern will be described in de-
tail. As described above, the air-conditioning pattern is
to adjust a setting temperature in each of the air condi-
tioners 10A to 10P in accordance with the patterns of the
presence or absence of a person in each section. Also,
the ventilation pattern is to set an intake amount of the
outside air or an exhaust amount of the indoor air in each
of the plurality of inlets 31A to 31P and the outlets 41A
to 41P in accordance with the pattern of the number of
people in each section. In other words, it is to set a rotation
speed of each intake motor 32 or each exhaust motor
42. Further, the illumination pattern is to adjust the illu-
minance of each of the fluorescent lamp units 20 in ac-
cordance with the pattern of the presence or absence of
a person in each section.
[0037] Since it is difficult to disclose all the control pat-
terns that can be assumed, some typical examples will
be described hereinafter.

<Control pattern example (A) >

[0038] A control pattern example (A) is a control pat-
tern in the case where a person is present in the section
1F which is located close to the center of the indoor space
1. That is, this is a control pattern when performing a
cooling operation in the case where the predetermined
number of people is present only in this section 1F and
a setting temperature to be set in this section 1F is 26°C.
[0039] In the air-conditioning pattern of the control pat-
tern example (A), temperatures are set in such a manner
that a temperature gradient is provided in stages radially
from the section 1F (specific area), regarded as the cent-
er, in which a person is present, toward the periphery. In
short, with the air-conditioning pattern of the control pat-
tern example (A), operating conditions of the air condi-
tioners 10A to 10P are set so that the temperatures are
changed in stages with two-dimensional expansion.
[0040] For example, as shown in Fig. 7, assuming that
the air conditioner 10F in the section 1F is set at a tem-
perature of 26°C and at an air volume of [8] in 10 stages,
each of the air conditioners 10B, 10E, 10G and 10J in
the sections 1B, 1E, 1G, and 1J adjacent to the section
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1F in the up-and-down and left-and-right directions in the
figure is set at a temperature of 27°C, which is higher by
1°C, and at an air volume of [6], which is smaller by two
stages. Also, each of the air conditioners 10A, 10C, 10I,
and 10K in the sections 1A, 1C, 11, and 1K adjacent to
the section 1F in the diagonal direction, is set at a tem-
perature of 28°C, which is higher by 2°C, and the at an
air volume of [4], which is smaller by 4 stages. The same
applies to the air conditioners 10 in other sections, and
setting is made such that the farther the section is located
from the section 1F, the higher the temperature thereof
becomes as well as the smaller the air volume thereof
becomes.
[0041] Setting is made such that the intake of the out-
side air and the exhaust of the indoor air are performed
only by the intake device 30 and the exhaust device 40
of the section 1P, which is located farthest from the sec-
tion 1F. To be more specific, the intake amount and the
exhaust amount of the inlet 31P and the outlet 41P in the
section 1P are set at [8] in 10 stages, while the intake
amounts and the exhaust amounts of the inlets 31A to
310 and the outlets 41A to 410 in other sections 1A to
10 are set at [0] . The intake amount and the exhaust
amount of the inlet 31P are determined in accordance
with the number of people obtained from the determina-
tion of the number of people who are present in the sec-
tion 1F. Therefore, if the number of people is increased,
the intake amount and the exhaust amount thereof are
set at [9] or [10], while if the number of people is de-
creased, the intake amount and the exhaust amount
thereof are set at [5] or [6].
[0042] The illumination of the fluorescent lamp units
20 is controlled so that, in the section 1F and the sections
1A to 1C, 1E, 1G, and 1I to 1K adjacent to the section
1F, the corresponding fluorescent lamp units 20A to 20C,
20E, 20F, 20G, and 20I to 20K are lighted, while the flu-
orescent lamp units 20 in other sections are not lighted.
To be more specific, the fluorescent lamp unit 20F in the
section 1F is set at 100%, which is the brightest, while
the fluorescent lamp units 20B, 20E, 20G, and 20J in the
sections 1B, 1E, 1G, and 1J are set at 80%, which is
darker than the fluorescent lamp unit 20F by 20%. Also,
the fluorescent lamp units 20A, 20C, 20I, and 20K in the
sections 1A, 1C, 1I, and 1K are set at 60%, which is
darker than the fluorescent lamp unit 20F by 40%.

<Control pattern example (B) >

[0043] A control pattern example (B) is also a control
pattern of a case where a person is present in the section
1F. To be more specific, this is a control pattern when a
heating operation is performed in a case where the pre-
determined number of people are present only in this
section 1F, and a setting temperature of this section 1F
is 24°C. In the control pattern example (B) as well, tem-
peratures are set in such a manner that a temperature
gradient is provided in stages radially from the section
1F regarded as the center, in which a person is present,

toward the periphery. However, in the control pattern ex-
ample (B), since this is a control pattern when the heating
operation is performed, the air conditioner 10 in the sec-
tion 1F is set at the highest temperature and air volume,
and the farther the section is located from the section 1F,
the lower the temperature and air volume thereof are set
at.
[0044] As shown in Fig. 8, assuming that the air con-
ditioner 10 in the section 1F is set at a temperature of
24°C and an air volume of [9], each of the air conditioners
10 in the sections 1B, 1E, 1G, and 1J, are set at a tem-
perature of 23°C, which is lower by 1°C, and at an air
volume of [7], which is smaller by two stages. Also, the
air conditioners 10 in the sections 1A, 1C, 1I, and 1K are
set at a temperature of 22°C, which is lower by 2°C, and
at an air volume of [5], which is smaller by four stages.
[0045] Setting is made such that the intake of the out-
side air and the exhaust of the indoor air are performed
only by the intake device 30 and the exhaust device 40
of the section 1P, which is located farthest from the sec-
tion 1F. To be more specific, the intake amount and the
exhaust amount of the inlet 31P and the outlet 41P in the
section 1P are set at [5], while the intake amounts and
the air exhaust amounts of the inlets 31 and the outlets
41 of other sections are set at [0] . Here, in the control
pattern example (A), the intake amount and the air ex-
haust amount are set at [8]. Such a difference is caused
by the fact that the number of people in the section 1F in
the control pattern example (B) is smaller than the
number of people in the section 1F in the control pattern
example (A).
[0046] Since there is no difference in the illumination
by the fluorescent lamp units 20 between the control pat-
tern example (B) and the control pattern example (A),
the description will be omitted.

<Control pattern example (C) >

[0047] A control pattern example (C) is a control pat-
tern of a case where a person is present in the section
1M located at a corner portion of the indoor space 1. To
be more specific, this is a control pattern when a cooling
operation is performed in which the predetermined
number of people are present only in the section 1M and
a setting temperature of the air conditioner 10M in the
section 1M is 26°C. In the control pattern example (C)
as well, temperatures are set in such a manner that a
temperature gradient is provided in stages radially from
the section 1M regarded as the center, in which a person
is present, toward the periphery.
[0048] As shown in Fig. 9, assuming that the air con-
ditioner 10M in the section 1M is set at a temperature of
26°C and an air volume of [8], the air conditioners 10I
and 10N in the sections 1I and 1N are set at a temperature
of 27°C, which is higher by 1°C, and at an air volume of
[7], which is smaller by one stage. Also, the air condition-
ers 10E, 10J, and 100 in the sections 1E, 1J, and 1O are
set at a temperature of 28°C, which is higher by 2°C, and
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at an air volume of [5], which is smaller by three stages.
As for the other air conditioners 10 as well, setting is
made such that the farther the section is located from the
section 1F, the higher the temperature thereof becomes
as well as the smaller the air volume thereof becomes.
[0049] Setting is made such that the intake of the out-
side air and the exhaust of the indoor air are performed
only by the intake device 30 and the exhaust device 40
of the section 1D, which is located farthest from the sec-
tion 1M. To be more specific, the intake amount and the
air exhaust amount of the inlet 31D and the outlet 41D
in the section 1D are set at [10], while the intake amounts
and the air exhaust amounts of the inlets 31 and the out-
lets 41 in other sections are set at [0]. In the control pattern
example (A), the intake amount and the air exhaust
amount of the inlet 31P and the outlet 41P are set at [8].
Such a difference is caused by the fact that the number
of people in the section 1M in the control pattern example
(C) is greater than the number of people in the section
1F in the control pattern example (A).
[0050] The illumination of the fluorescent lamp units
20 is controlled so that, in the section 1M and the sections
1I, 1J, and 1N adjacent to the section 1M, the correspond-
ing fluorescent lamp units 20I, 20J, 20M, and 20N are
lighted, while other fluorescent lamp units 20 are not light-
ed. To be more specific, the fluorescent lamp unit 20M
in the section 1M is set at 100%, which is the brightest,
while the fluorescent lamp units 20I and 20N in the sec-
tions 1I and 1N are set at 80%, which is darker than the
fluorescent lamp unit 20M by 20%. Also, the fluorescent
lamp unit 20J in the section 1J is set at 60%, which is
darker than the fluorescent lamp unit 20M by 40%.

<Control pattern example (D) >

[0051] The above-described control patterns (A) to (C)
are control patterns if a person is detected in one section,
but a control pattern example (D) is a control pattern if a
person is detected in each of two sections. To be more
specific, a diagram illustrates a control pattern when the
cooling operation is performed, if a person is present in
each of the sections 1E and 1O. In the control pattern
example (D), a position of the center of gravity (a position
of the center of gravity of a plane figure based on the
distribution of people) in the indoor space 1 is obtained
and the section 1 corresponding to the position of the
center of gravity is used as the center, so that tempera-
tures of the air conditioners 10A to 10P are set in such
a manner that a temperature gradient is provided in stag-
es radially from the section 1 toward the periphery.
[0052] As shown in Fig. 10, in the control pattern ex-
ample (D), since a person is detected in each of the sec-
tion 1E and the section 1O, the center of gravity is posi-
tioned in the section 1J which is located between the
section 1E and the section 1O. Thus, with this section 1J
being used as the center, the temperatures of the air
conditioners 10A to 10P are set in such a manner that a
temperature gradient is provided in stages radially from

the section 1J.
[0053] In the control pattern example (D), each of the
air conditioners 10E and 100 of the section 1E and the
section 1O is set at a temperature of 26°C and an air
volume at [8]. In this case, the air conditioner 10J of the
section 1J, which is used as the center, is set at a tem-
perature lower than those of the section 1E and the sec-
tion 1O, and at an air volume greater than those thereof,
considering that the cooling operation is performed. For
example, it is set at a temperature of 25°C and at an air
volume of [9] . Then, the air conditioners 10 of other sec-
tions 1 are set such that the farther the section is located
from the section 1J, the lower the temperature thereof
becomes as well as the smaller the air volume thereof
becomes. For example, the air conditioners 10I and 10N
in the sections 1I and 1N are set at a temperature of 27°C
and an air volume of [7]. Also, the air conditioners 10A,
10F, 10K, and 10P of the sections 1A, 1F, 1K, and 1P
are set at a temperature of 27°C and an air volume of
[7] . Also, the air conditioners 10M, 10B, 10G, and 10L
of the sections 1M, 1B, 1G, and 1L are set at a temper-
ature of 28°C and an air volume of [6].
[0054] Setting is made such that the intake of the out-
side air and the exhaust of the indoor air are performed
in the three sections 1C, 1D. and 1H located far from the
section 1J. The intake amount and the exhaust amount
of the inlet 31D and the outlet 41D in the farthest section
1D are set at [10], and the intake amounts and the ex-
haust amounts of the inlets 31C and 31H and the outlets
41C and 41H in the section 1C and the section 1H, which
are second farthest, are set at [8] . To be more specific,
setting is made such that the farther the section is located
from the section 1J, the greater the intake amount and
the air exhaust amount thereof become.
[0055] As for illumination by the fluorescent lamp units
20, the fluorescent lamp units 20E, 20J, and 200 of the
three sections, i.e., the sections 1E. 1J, and 1O, are set
at 100%, which is the brightest. Accordingly, the fluores-
cent lamp units 20 to be set at brightness of 80% and the
fluorescent lamp units 20 to be set at brightness of 60%
are increased. To be more specific, the fluorescent lamp
units 20A, 20F, 20K, 20P, 20I, and 20N corresponding
to the sections 1A, 1F, 1K, 1P, 1I, and 1N are set at 80%.
The fluorescent lamp units 20B, 20G, 20L, and 20M of
the sections 1B, 1G, 1L, and 1M are set at 60%.

<Control pattern example (E) >

[0056] A control pattern example (E) is also a control
pattern if a person is detected in each of two sections.
The control pattern example (E) is different from the
above-described control pattern (D) in such a respect
that the air conditioners 10 are different in setting among
the sections in which people are detected.
[0057] As shown in Fig. 11, the control pattern example
(E) is a control pattern when the cooling operation is per-
formed, if a person is present in each of the section 1I
and the section 1O. In the control pattern example (E) ,
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the air conditioner 10I in the section II is set at a temper-
ature of 23°C and an air volume of [9], and the air con-
ditioner 100 in the section 1O is set at a temperature of
25°C and an air volume of [7]. In this example, the section
1I and the section 1O are considered as separate cent-
ers, and the temperatures and the air volumes of the air
conditioners 10 in other sections are set. The air condi-
tioners 10 in the other sections are set at temperatures
on the basis of the closer section out of the two sections
which are considered as the centers. Also, for the air
conditioners 10 in the sections at an equal distance from
the both sections 1I and 1O, a lower temperature setting
takes effect, considering that the cooling operation is per-
formed. Therefore, the air conditioners 10A, 10B, 10E,
10F, and 10M in the sections 1A, 1B, 1E, 1F, and 1M are
set at the temperatures and air volumes on the basis of
the setting of the section 1I. On the other hand, the air
conditioners 10D, 10G, 10H, 10K, 10L, and 10P of the
sections 1D, 1G, 1H, 1K, 1L, and 1P are set at the tem-
peratures and air volumes on the basis of the setting of
the section 1O. Also, the air conditioners 10J and 10N in
the sections 1J and 1N, settings on the side where the
setting temperature is lower and the air volume is greater
are used as a basis.
[0058] Setting is made such that the intake of the out-
side air and the exhaust of the indoor air are performed,
in the control pattern example (E) as well, on the basis
of the section 1J including the center of gravity of the
section 1I and the section 1O. Therefore, the intake
amount and the air exhaust amount are set so that the
intake/exhaust is performed in the section 1D, which is
the farthest from the section 1J. Also, as for the illumina-
tion by the fluorescent lamp units 20, settings are made
assuming that there are two centers, i.e., the section 1I
and the section 1O, and the brighter setting is employed
for the section 1 with different settings in brightness. A
detailed description of the settings of the illumination will
be omitted.

<Control pattern example (F) >

[0059] A control pattern example (F) is also a control
pattern if a person is detected in each of two sections. In
the control pattern example (F), the sections where peo-
ple are detected are adjacent to each other, and the set-
tings of the temperature and the air volume are the same
therebetween.
[0060] As shown in Fig. 12, the control pattern example
(F) is a control pattern when the cooling operation is per-
formed, if a person is present in each of the section 1N
and the section 1O. In the control pattern example (F),
the air conditioners 10N and 100 of the section 1N and
the section 1O are set at a temperature of 24°C and an
air volume of [9]. In this case, considering the section 1I
and the section 1O as one section 1, the temperatures
and the air volumes in other sections are set.
[0061] Then, as for the intake of the outside air and
the exhaust of the indoor air as well, the sections, in which

the intake and the exhaust are performed, and the intake
amount and the exhaust amount are set considering the
section 1N and the section 1O as one section 1 . In this
control pattern example (F), the intake and the exhaust
are performed using the intake device 30 and the exhaust
device 40 provided in the section 1A to the section 1D,
which are the farthest from the section 1N and the section
1O. To be more specific, the outside air is taken in through
the inlets 31A and 31D of the section 1A and the section
1D, and the indoor air is exhausted through the outlets
41B and 41C of the section 1B and the section 1C.
[0062] Also, illumination by the fluorescent lamp units
20 is set considering the section 1N and the section 1O
as one section. A detailed description of the setting of
the illumination will be omitted.

<System operation>

[0063] Subsequently, an operation of the electric
equipment management system will be described. As
shown in Fig. 13, in this system, first of all, the image
processing computer 200 determines whether or not it is
timing in obtaining the number of people (S1). In an em-
bodiment of the present invention, a configuration is such
that the number of people per section is obtained per
minute (predetermined period). Thus, the image
processing computer 200 determines whether or not one
minute has elapsed since the previous timing in obtaining
the number of people on the basis of the time information
by the timer 220, and if it determines that the time has
elapsed, go to processing in Step S2.
[0064] In Step S2, people count determination
processing is performed. This determination processing
is performed on the basis of the image data stored in the
image data storage area 252. To be more specific, the
image processing computer 200 extracts images of peo-
ple on the basis of the image data, and obtains people
count information indicating the number of people per
section. Then, the obtained people count information is
transmitted to the host computer 100 (S3). The host com-
puter 100 receives the people count information from the
image processing computer 200, and stores it in the peo-
ple count information storage area 153.
[0065] The host computer 100 determines whether or
not it is timing in updating the control pattern. In an em-
bodiment of the present invention, an update period is
set at 1 minute (predetermined period) . Thus, the host
computer 100 determines whether or not one minute has
elapsed since the previous data-update timing on the ba-
sis of the time information by the timer 120, and if it de-
termines that the time has elapsed, go to processing in
Step S12.
[0066] In Step S12, data of the corresponding control
pattern is obtained. In this case, the host computer 100
first reads the people count information for the past three
minutes, and calculates the average number of people
per section. Subsequently, the host computer 100 rec-
ognizes a section with a person, in which a person is
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detected, and a section without a person, in which a per-
son is not detected. Further, in the section with a person,
it determines the number of people per section. There-
after, the host computer 100 selects the most suitable
control pattern in accordance with the arrangement pat-
tern of the section with a person and the section without
a person, and the number of people who are present in
the indoor space 1, and reads the pattern from the air-
conditioning pattern storage area 155, the ventilation pat-
tern storage area 156, and the illumination pattern stor-
age area 157.
[0067] Once the corresponding control pattern has
been read, the host computer 100 determines whether
or not temperature adjustment is needed for the air con-
ditioners 10 (S13). For example, the control pattern hav-
ing been used so far is compared with the newly-read
control pattern in each section. Then, if there is a differ-
ence in setting temperature or air volume, a temperature
change signal is transmitted to the air conditioner provid-
ed in the section 1 (S14) . The air conditioner 10 having
received this temperature change signal updates the set-
ting temperature information stored in the setting tem-
perature information storage area 14c to the one indicat-
ed by the temperature change signal (S21). As a result,
the setting temperature and/or air volume in this air con-
ditioner 10 is changed.
[0068] Subsequently, the host computer 100 deter-
mines whether or not adjustment is needed for the intake
device 30 and/or the exhaust device 40 (S15) . Here
again, the control pattern having been used so far is com-
pared with the newly-read control pattern in each section,
and it is determined whether or not there is a difference
in intake amount and/or air exhaust amount. If there is a
difference, an intake/exhaust change signal is transmit-
ted to the intake device 30 or the exhaust device 40 pro-
vided in the section 1 (S16). Then, the intake device 30
and/or the exhaust device 40 having received the intake/
exhaust change signal changes the rotation speed of the
intake motor 32 or the exhaust motor 42 (S22) . As a
result, the intake amount or the exhaust amount in the
target inlet 31 or outlet 41 is changed.
[0069] Subsequently, the host computer 100 deter-
mines whether or not illuminance adjustment is needed
for the fluorescent lamp units 20 (S17) . Here again, the
control pattern having been used so far is compared with
the newly-read control pattern in each section, and it is
determined whether or not there is a difference in illumi-
nance. If there is a difference, an illuminance change
signal is transmitted to the fluorescent lamp unit 20 pro-
vided in the section 1 (S18) . The air conditioner 10 hav-
ing received this illuminance change signal updates the
illuminance information stored in the illuminance infor-
mation storage area 24c to the one indicated by the illu-
minance change signal (S23) . As a result, the brightness
in the fluorescent lamp unit 20 is changed. Thereafter,
the above-described processing is performed repeated-
ly.
[0070] As described above, the electric equipment

management system according to an embodiment of the
present invention includes: the intake device 30, config-
ured to take the outside air into the indoor space 1 and
capable of changing the intake amount of the outside air;
and a group of the camera 50, the image processing com-
puter 200, and the host computer 100. The image
processing computer 200 determines the number of peo-
ple, who are present in the indoor space 1, on the basis
of the image information from the camera 50, to be output
as people count information. The host computer 100 ob-
tains the people count information and controls the intake
device so that the more the number of people, indicated
by the people count information, is increased, the greater
the amount of the outside air to be taken in becomes.
Thus, the outside air of the optimal amount in accordance
with the number of people who are present in the indoor
space 1 can be taken into the indoor space 1.
[0071] The above-described indoor space 1 is virtually
divided into the plurality of sections 1A to 1P. The intake
devices 30 includes the plurality of inlets 31A and 31P,
which are arranged at different spots in the indoor space
1 and each of which is capable of changing the amount
of the outside air to be taken into the indoor space 1, and
the image processing computer 200 outputs the people
count information in each section. The host computer
100 controls the intake device 30 so that the amount of
the outside air to be taken in through the inlet 31 located
farther from the section 1, where a determination is made
that a person is present, becomes greater than the
amount of the outside air to be taken in through the inlet
31 located closer to the section 1, where a determination
is made that a person is present. Thus, a person who is
present in the indoor space 1 hardly senses a change in
the room temperature accompanied by the intake of the
outside air. As a result, a comfortable environment can
be provided for the person who is present in the indoor
space. Particularly, if the outside air is taken in only
through the inlet 31 located farthest from the section with
a person, a change in the room temperature is hardly
sensed.
[0072] This electric equipment management system
also includes the exhaust devices 40 configured to dis-
charge air in the indoor space 1 to the outside. And the
exhaust devices 40 includes the plurality of outlets 41A
to 41P, which are arranged at different spots in the indoor
space 1 and each of which is capable of changing the
amount of the air to be exhausted from the indoor space
1. The host computer 100 controls the exhaust device
40 so that the amount of the air to be exhausted through
the outlet 41 located farther from the section, where a
determination is made that a person is present, becomes
greater than the amount of the air to be exhausted
through the outlet 41 located closer to the section, where
a determination is made that a person is present. Thus,
a person who is present in the indoor space 1 hardly
senses a change in the room temperature accompanied
by the exhaust of the indoor air. As a result, a comfortable
environment can be provided for the person in the indoor
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space. Particularly, if the air is exhausted only through
the outlet 41 located farthest from the section with a per-
son, a change in the room temperature is hardly sensed.
[0073] In the sections 1A to 1P of the indoor space 1,
the plurality of air conditioners 10A to 10P which are con-
figured to set the corresponding sections at desired tem-
peratures are provided, respectively. Thus, the temper-
ature of the section with a person is hardly changed by
the intake of the outside air, so that the reduction can be
suppressed in the efficiency of the cooling/heating oper-
ation by the air conditioners 10A to 10P.

=== Other embodiments ===

[0074] With regard to the control of the intake amount
and the exhaust amount, the intake amount and the ex-
haust amount are set in accordance with the number of
people who are present in the indoor space 1, in an em-
bodiment described above. Here, if the air conditioner 10
is instructed to perform an operation opposite to the cool-
ing/heating operation which has been performed so far,
the intake amount of the outside air may be increased
using the instruction as a trigger.
[0075] For example, if a switching instruction for
switching to the cooling operation is outputted to the air
conditioner 10 which has been performing the heating
operation so far, the host computer 100 executes control
so as to increase the intake amount of the outside air to
an amount thereof which is greater than that in accord-
ance with the number of people who are present in the
indoor space 1. Also, the air conditioner 10 is switched
to an air-blowing operation. As a result, the outside air
at a temperature lower than that of the indoor space 1 is
taken into the indoor space 1, so that the temperature of
the indoor space 1 can be lowered. As a result, the same
effect as the cooling operation can be achieved without
switching to the cooling operation, so that energy can be
saved.
[0076] If a switching instruction for switching to the
heating operation is outputted to the air conditioner 10
which has been performing the cooling operation so far,
as well, the same effect can be achieved by increasing
the intake amount of the outside air.
[0077] Further, if the operation of a specific air condi-
tioner 10 among the plurality of air conditioners 10A to
10P is switched, the intake amount of the outside air may
be increased only in the section where the specific air
conditioner 10 is provided. This is useful in a case where
equipment such as a server, which generates heat, is
provided in the indoor space 1.
[0078] With regard to the change in the detail of control,
the control pattern stored in the memory 150 is used in
an embodiment described above, but the detail of control
may be changed by calculation. Here, if the control pat-
tern is used as in an embodiment described above, the
detail of control can be changed with efficiency.
[0079] With regard to the sections, the rectangular sec-
tions 1A to 1P divided in the horizontal direction in a grid

manner are exemplified in an embodiment described
above, however, a shape of the sections is not limited to
a rectangular shape. For example, it may be a hexagonal
shape or a triangular shape. In short, it is only necessary
that the sections are divided in the planar direction.
[0080] With regard to the detection of a person in each
section, when only the presence or absence of a person
is to be detected, other detecting means such as an in-
frared sensor may be used. Here, if a person is detected
in each section by the camera 50 and the image process-
ing computer 200 as in an embodiment of the present
invention, the number of people in each section can also
be determined, so that precise control in consideration
of the number of people can be executed. Updating cy-
cles of the people detection timing and the control pattern
can be set as appropriate.
[0081] With regard to the control pattern, in an embod-
iment described above, the control patterns (C) to (F) are
intended for the cooling operation, but they can also be
used as the control pattern for the heating operation. In
this case, as in the relationship between the control pat-
terns (A) and (B), it is only necessary to set the control
pattern such that the closer to the periphery the section
is located, the lower the temperature thereof becomes in
stages.
[0082] With regard to the setting temperature in the
control pattern, upper/lower limit (during cooling /heating
operation) may be set. To be more specific, the temper-
ature is set so as not to exceed the upper limit tempera-
ture during the cooling operation, while the temperature
is set so as not to fall under the lower limit temperature
during the heating operation. Such upper/lower limit may
be a fixed value or may be determined in accordance
with the temperature of the outside air. If it is set in ac-
cordance with the temperature of the outside air, it is
determined such that the upper limit temperature is lower
than the outside air temperature during the cooling op-
eration, while the lower limit temperature is higher than
the outside air temperature during the heating operation.
[0083] With regard to the fluorescent lamp units 20, an
intended unit does not have to be a fluorescent lamp. It
may be other light sources as long as a light control func-
tion capable of controlling brightness is provided therein.
For example, it may be an LED light or an incandescent
lamp.
[0084] With regard to the intake device 30 and the ex-
haust device 40, the inlet 31 and the outlet 41 do not
have to be provided in each section. For example, they
may be provided on a surface of a wall of the indoor space
1. In short, it is only necessary that a plurality of lamps
are arranged at different positions in the indoor space 1.

Claims

1. A ventilation control apparatus of an indoor ventila-
tion system including an intake device configured to
take outside air into an indoor space, the intake de-

17 18 



EP 2 357 419 A2

11

5

10

15

20

25

30

35

40

45

50

55

vice capable of changing an intake amount of the
outside air, the ventilation control apparatus com-
prising:

a people count detection unit configured to de-
termine the number of people who are present
in the indoor space, to be outputted as people
count information; and
a control unit configured to obtain the people
count information and control the intake device
so that the more the number of people indicated
by the people count information is increased,
the greater an amount of the outside air to be
taken in becomes.

2. The ventilation control apparatus according to claim
1, wherein
the indoor space includes a plurality of virtually di-
vided sections, wherein
the people count detection unit is configured to out-
put the people count information in each of the plu-
rality of sections, wherein
the intake device includes a plurality of inlets ar-
ranged at different spots in the indoor space, the
plurality of inlets each capable of changing an
amount of the outside air to be taken into the indoor
space, and wherein
the control unit is configured to control the intake
device so that the outside air to be taken in through
an inlet located farther from a section where a de-
termination is made that a person is present is great-
er in amount than the outside air to be taken in
through an inlet located closer to the section where
a determination is made that a person is present.

3. The ventilation control apparatus according to claim
2, wherein
the control unit is configured to control the intake
device so that the outside air is taken in only through
an inlet located farthest from the section where a
determination is made that a person is present.

4. The ventilation control apparatus according to claim
2, wherein
the indoor ventilation system includes an exhaust
device including a plurality of outlets arranged at dif-
ferent spots in the indoor space, the plurality of out-
lets each capable of changing an amount of air to be
exhausted from the indoor space, the exhaust device
configured to exhaust the air in the indoor space to
the outdoor, and wherein
the control unit is configured to control the exhaust
device so that the air to be exhausted through an
outlet located farther from the section where a de-
termination is made that a person is present is great-
er in amount than the air to be exhausted through
an outlet closer to the section where a determination
is made that a person is present.

5. The ventilation control apparatus according to claim
2, wherein
the indoor ventilation system includes a plurality of
air conditioners provided respectively in the plurality
of sections, the plurality of air conditioners config-
ured to set the plurality of sections at desired tem-
peratures, respectively.

6. The ventilation control apparatus according to claim
1, wherein
the indoor ventilation system is provided in the indoor
space and includes an air conditioner configured to
set the indoor space at a desired temperature, and
wherein
the control unit is configured to take into the indoor
space an amount of the outside air greater than an
amount thereof corresponding to the number of peo-
ple indicated by the people count information, if such
a switching instruction is outputted that instructs the
air conditioner performing a heating operation to be
switched to a cooling operation or if such a switching
instruction is outputted that instructs the air condi-
tioner performing a cooling operation to be switched
to a heating operation.
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