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(57) A ventilation information display apparatus (10) tual amount of ventilation, which is an amount of venti-

includes functions of a ventilation information acquisition
unit (113) and a display unit (115). The ventilation infor-
mation acquisition unit (113) acquires required ventila-
tion information indicating a required amount of ventila-
tion, which is an amount of ventilation required in a target
space and actual ventilation information indicating an ac-

lation of a ventilator installed in the target space. The
display unit (115) displays the required amount of venti-
lation indicated in the required ventilation information and
the actual amount of ventilation indicated in the actual
ventilation information that are acquired by the ventilation
information acquisition unit (113).
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Description
Technical Field

[0001] The present disclosure relates to a technique
to display information relating to ventilation.

Background Art

[0002] When designing a facility, a required amount of
ventilation which is an amount of ventilation required in
a target space is estimated from a floor area and an oc-
cupancy area per person, and a capacity of a ventilator
is selected. On the other hand, the required amount of
ventilation varies under an actual usage environment
since the number of occupants in the target space chang-
es from moment to moment.

[0003] Patent Literature 1 describes that the number
of occupants in a target space is detected, a required
amount of ventilation is calculated based on the detected
number of occupants, and an amount of ventilation is
controlled depending on the calculated required amount
of ventilation.

Citation List
Patent Literature

[0004] Patent Literature 1: JP 2020-038052 A

Summary of Invention
Technical Problem

[0005] When arequired amount of ventilation exceeds
amaximum available amount of ventilation of a ventilator,
that is, when an amount of ventilation is insufficient, a
user can respond to the insufficiency in the amount of
ventilation by taking an action such as opening a window
for ventilation or reducing the number of occupants. How-
ever, itis difficult for the user to know the required amount
of ventilation and an actual amount of ventilation of the
ventilator during operation and to determine whether or
not the amount of ventilation is insufficient.

[0006] The presentdisclosure aims to enable the user
to easily grasp the required amount of ventilation and the
actual amount of ventilation of the ventilator during op-
eration.

Solution to Problem

[0007] A ventilation information display apparatus ac-
cording to the present disclosure includes:

a ventilation information acquisition unit to acquire
required ventilation information indicating a required
amount of ventilation, which is a target value of an
amount of ventilation in a target space, and actual
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ventilation information indicating an actual amount
of ventilation, which is an amount of ventilation of a
ventilator installed in the target space; and

a display unit to display the required amount of ven-
tilation indicated in the required ventilation informa-
tion and the actual amount of ventilation indicated in
the actual ventilation information that are acquired
by the ventilation information acquisition unit.

Advantageous Effects of Invention

[0008] In the preset disclosures, required ventilation
information and actual ventilation information are dis-
played. By checking the displayed information, a user
can easily grasp a required amount of ventilation and an
actual amount of ventilation. As a result, it is possible to
specify that the amount of ventilation is insufficient and
take an action such as opening a window for ventilation
or reducing the number of occupants.

Brief Description of Drawings
[0009]

Fig. 1 is a configuration diagram of a ventilation sys-
tem 1 according to Embodiment 1.

Fig. 2 is a diagram illustrating a configuration exam-
ple of a ventilator 2 according to Embodiment 1.
Fig. 3 is a configuration example of a ventilation in-
formation display apparatus 10 according to Embod-
iment 1.

Fig. 4 is a flowchart of a process of the ventilation
information display apparatus 10 according to Em-
bodiment 1.

Fig. 5 is an explanatory diagram of a calculation
method of calculating an actual amount of ventilation
according to Embodiment 1 and is the diagram illus-
trating a correlation between a torque current and a
motor frequency that realizes a target air volume.
Fig. 6 is an explanatory diagram of the calculation
method of calculating the actual amount of ventila-
tion according to Embodiment 1 and is the diagram
illustrating a relationship between an air volume and
a static pressure.

Fig. 7 is an explanatory diagram of a display process
according to Embodiment 1.

Fig. 8 is an explanatory diagram of a timing of main-
tenance or replacement according to Modification 1.
Fig. 9 is a configuration diagram of the ventilation
information display apparatus 10 according to Em-
bodiment 2.

Fig. 10 is a flowchart of a record process according
to Embodiment 2.

Fig. 11 is a flowchart of an output process according
to Embodiment 2.

Fig. 12 is a configuration diagram of the ventilation
information display apparatus 10 according to Em-
bodiment 3.
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Fig. 13 is a flowchart of a process of the ventilation
information display apparatus 10 according to Em-
bodiment 3.

Description of Embodiments
Embodiment 1.
*** Description of Configuration ***

[0010] A configuration of a ventilation system 1 accord-
ing to Embodiment 1 will be described with referring to
Fig. 1.

[0011] The ventilation system 1 includes a ventilator
2, a number of occupants detection device 3, a display
device 4, and a ventilation information display apparatus
10. The ventilation information display apparatus 10 is
connected to the number of occupants detection device
3 and the display device 4 via a transmission path 5.
[0012] The ventilator 2 is a device that ventilates a tar-
get space 6. As a specific example, the ventilator 2 is a
ventilator in which an air supply mechanism and an air
exhaust mechanism are integrated, as illustrated in Fig.
2. In Fig. 2, the ventilator 2 includes an air supply fan 21,
an air exhaust fan 22, a total heat exchanger 23, and air
filters 24a and 24b.

[0013] By operating the air supply fan 21, outside air
is taken in and supplied to the target space 6 through the
total heat exchanger 23. By operating the air exhaust fan
22, air is taken in from the target space 6 and exhausted
outside through the total heat exchanger 23. The total
heat exchanger 23 performs total heat exchange be-
tween supplied air and exhausted air.

[0014] The number of occupants detection device 3 is
a device that detects the number of occupants in the tar-
get space 6. In Embodiment 1, the number of occupants
detection device 3 is an infrared sensor installed within
the target space 6 as a detection range. However, the
number of occupants detection device 3 is not limited to
the infrared sensor as long as it is a device that is able
to detect the number of occupants. For example, the
number of occupants detection device 3 may be an en-
try/exit management device that manages entering/exit-
ing to the target space 6 by means of a card reader in-
stalled at an entrance/exit of the target space 6.

[0015] The display device 4 is a device that displays
information. In Fig. 1, the display device 4 is a remote
controller for controlling the ventilator 2. However, the
display device 4 is not limited to the remote controller as
long as it is a device that is able to display information.
For example, the display device 4 may be a device such
as aPersonal Computer (PC)installedin the target space
6 or the like, or a device such as a smartphone or a tablet
of an occupant in the target space 6.

[0016] A configuration of the ventilation information
display apparatus 10 according to Embodiment 1 will be
described with referring to Fig. 3.

[0017] The ventilation information display apparatus
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10 is a computer.

[0018] The ventilation information display apparatus
10 includes hardware of a processor 11, a memory 12,
a storage 13, and a communication interface 14. The
processor 11 is connected with other hardware devices
via a signal line and controls the other hardware devices.
[0019] The processor 11 an Integrated Circuit (IC) that
performs processing. Specific examples of the processor
11 are a Central Processing Unit (CPU), a Digital Signal
Processor (DSP), and a Graphics Processing Unit
(GPU).

[0020] The memory 12 is a storage device that stores
data temporarily. Specific examples of the memory 12
are a Static Random Access Memory (SRAM), and a
Dynamic Random Access Memory (DRAM).

[0021] The storage 13 is a storage device that stores
data. A specific example of the storage 13 is a Hard Disk
Drive (HDD). Further, the storage 13 may be a portable
recording medium such as a Secure Digital (SD, regis-
tered trademark) memory card, a CompactFlash (CF,
registered trademark), a NAND flash, a flexible disk, an
optical disc, a compact disc, a Blu-ray (registered trade-
mark) disc, or a Digital Versatile Disk (DVD).

[0022] The communication interface 14 is an interface
for communicating with an external device. Specific ex-
amples of the communication interface 14 are an Ether-
net (registered trademark) port, a Universal Serial Bus
(USB) port, and a High-Definition Multimedia Interface
(HDMI, registered trademark) port.

[0023] The ventilation information display apparatus
10 includes a required amount of ventilation calculation
unit 111, an actual amount of ventilation calculation unit
112, a ventilation information acquisition unit 113, an in-
sufficiency determination unit 114, and a display unit 115,
as functional components. Functions of the individual
functional components of the ventilation information dis-
play apparatus 10 are implemented by software.

[0024] A program thatimplements the functions of the
individual functional components of the ventilation infor-
mation display apparatus 10 is stored in the storage 13.
This programis read into the memory 12 by the processor
11 and run by the processor 11. Hence, the functions of
the individual functional components of the ventilation
information display apparatus 10 are implemented.
[0025] Fig. 3illustrates only one processor as the proc-
essor 11. However, there may be a plurality of processors
11. The plurality of processors 11 may corporate with
each other to run the program that implements the indi-
vidual functions.

*** Description of Operation ***

[0026] Operation of the ventilation information display
apparatus 10 according to Embodiment 1 will be de-
scribed with referring to Figs. 4 through 7.

[0027] An operation procedure of the ventilation infor-
mation display apparatus 10 according to Embodiment
1is equivalentto a ventilation information display method
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according to Embodiment 1. Further, a program that im-
plements the operation of the ventilation information dis-
play apparatus 10 according to Embodiment 1 is equiv-
alentto a ventilation information display program accord-
ing to Embodiment 1.

[0028] A flow of a process of the ventilation information
display apparatus 10 according to Embodiment 1 will be
described with referring to Fig. 4.

[0029] The process illustrated in Fig. 4 is repeatedly
executed at predetermined intervals.

(Step S11 of Fig. 4: Required amount of ventilation cal-
culation process)

[0030] The required amount of ventilation calculation
unit 111 calculates a required amount of ventilation,
which is an amount of ventilation required in the target
space 6 and writes the required amount of ventilation to
the memory 12 with a calculated time. In other words,
the required amount of ventilation is a target value of the
amount of ventilation in the target space 6.

[0031] Specifically, the required amount of ventilation
calculation unit 111 specifies the number of occupants
in the target space 6 with using the number of occupants
detection device 3. In Embodiment 1, the number of oc-
cupants detection device 3 is an infrared sensor so that
the required amount of ventilation calculation unit 111
specifies the number of occupants in the target space 6,
from sensor data acquired by the infrared sensor. The
required amount of ventilation calculation unit 111 calcu-
lates the required amount of ventilation for the target
space 6 by multiplying the specified number of occupants
by the required amount of ventilation per occupant, which
has been set in advance.

[0032] Therequired amountofventilation peroccupant
may be varied based on an indicator such as a condition
ofan occupant and a prevalence situation of an infectious
disease. For example, if the occupant is coughing or
sneezing, the required amount of ventilation per occu-
pant may be increased. Further, the more the infectious
disease such as influenza prevails, the greater the re-
quired amount of ventilation per occupant may be.
[0033] The calculation method of calculating the re-
quired amount of ventilation is not limited to the above
method. For example, the required amount of ventilation
calculation unit 111 may calculate the required amount
of ventilation for the target space 6, based on information
acquired by a device such as a CO2 sensor or a dust
sensor, thatis able to measure a degree of contamination
for the target space 6.

(Step S12 of Fig. 4: Actual amount of ventilation calcu-
lation process)

[0034] Theactualamountof ventilation calculation unit
112 calculates an actual amount of ventilation, which is
an actual amount of ventilation of the ventilator 2 installed
in the target space 6 and writes the actual amount of
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ventilation to the memory 12 with a calculated time.
[0035] Specifically, based onthe number of revolutions
or a current value of a fan motor of the ventilator 2, the
actual amount of ventilation calculation unit 112 calcu-
lates an air volume of the ventilator 2 as the actual amount
of ventilation. At this time, it is preferable that the actual
amount of ventilation calculation unit 112 dose not cal-
culate the actual amount of ventilation with using per-
formance values shown immediately after installing the
ventilator 2, such as catalog values, but calculates the
actual amount of ventilation with taking into account re-
duction in air volumes due to deterioration over time such
as dust clogging or dirtiness of the air filters 24a and 24b.
[0036] When a plurality of ventilators 2 is installed in
the target space 6, the actual amount of ventilation as a
whole of plurality of ventilators 2 is calculated by summing
up the actual amount of ventilation of each ventilator 2.
[0037] An example of the calculation method of calcu-
lating the actual amount of ventilation will be described
with referring to Figs. 5 and 6.

[0038] InFigs.5and 6, itis assumed that the ventilator
2 performs a constant air volume control to control the
fan motor to keep the amount of ventilation constant.
[0039] As illustrated in Fig. 5, a correlation between a
torque current and a motor frequency that realizes a tar-
get air volume is set in the constant air volume control.
The ventilator 2 controls the air volume to realize the
target air volume by controlling the motor frequency de-
pending on the set correlation. That is, when a pressure
loss of an air path increases due to dust clogging or the
like of the air filters 24a and 24b, the ventilator 2 raises
the motor frequency to maintain the target air volume. In
Figs. 5 and 6, the motor is controlled at the motor fre-
quency of a point 1 at an initial state. As the pressure
loss increases, the motor is controlled to increase the
motor frequency in the order of a point 2, a point 3, and
a point 4. However, when the pressure loss is so large
that the target air volume is not maintained at an upper
value of the motor frequency, the air volume gradually
decreases as illustrated in Fig. 6.

[0040] Therefore, while the target air volume can be
maintained, the actual amount of ventilation calculation
unit 112 may treat the target air volume as the actual
amount of ventilation. When the pressure loss is so large
that the target air volume is not maintained, the actual
amount of ventilation calculation unit 112 gradually re-
duces the actual amount of ventilation depending on the
pressure loss.

[0041] The actual amount of ventilation calculation unit
112 may treat an air volume measured by a measuring
instrument that measures an air volume of the ventilator
2, as the actual amount of ventilation.

(Step S13 of Fig. 4: Ventilation information acquisition
process)

[0042] The ventilation information acquisition unit 113
acquires required ventilation information indicating the
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required amount of ventilation for a past reference period
calculated in step S 11 and acquires actual ventilation
information indicating the actual amount of ventilation for
the past reference period calculated in step S12.
[0043] Specifically, the ventilation information acquisi-
tion unit 113 reads from the memory 12, the required
amount of ventilation calculated in the past reference pe-
riod, as the required ventilation information, and reads
from the memory 12, the actual amount of ventilation
calculated in the past reference period, as the actual ven-
tilation information.

(Step S14 of Fig. 4: Insufficiency determination process)

[0044] The insufficiency determination unit 114 deter-
mines whether or not the required amount of ventilation
indicated in the required ventilation information acquired
in step S13 is greater than the actual amount of ventilation
indicated in the actual ventilation information acquired in
step S13. When the required amount of ventilation is
greater than the actual amount of ventilation, the insuffi-
ciency determination unit 114 determines that the
amount of ventilation is insufficient.

(Step S15 of Fig. 4: Display process)

[0045] The display unit 115 displays on the display de-
vice 4, a temporal change in the required amount of ven-
tilation indicated in the required ventilation information
acquired in step S13 and a temporal change in the actual
amount of ventilation indicated in the actual ventilation
information in step S13. Further, when it is determined
that the amount of ventilation is insufficient in step S14,
the display unit 115 displays on the display device 4,
insufficiency information indicating the insufficiency in
the amount of ventilation.

[0046] As a specific example as illustrated in Fig. 7,
the display unit 115 displays a graph illustrating the tem-
poral change in the required amount of ventilation and
the temporal change in the actual amount of ventilation,
and also displays as the insufficiency information, the
words "amount of ventilation is insufficient" and the cur-
rent required amount of ventilation as well as the current
actual amount of ventilation. Further, the display unit 115
displays in emphasis on a part in the graph where the
required amount of ventilation is greater than the actual
amount of ventilation, by changing the color of the part
or by other means.

[0047] When it is determined that the amount of ven-
tilation is insufficient, the display unit 115 may inform a
user of the situation by turning on a lamp, making an
audible sound, or the like.

* * * Effect of Embodiment 1 * * *
[0048] As described above, the ventilation information

display apparatus 10 according to Embodiment 1 dis-
plays the required ventilation information and the actual
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ventilation information. By checking the displayed infor-
mation, the user can easily grasp the required amount
of ventilation and the accrual amount of ventilation. As a
result, it is possible to specify that the amount of ventila-
tion is insufficient and possible to take an action such as
opening a window for ventilation or reducing the number
of occupants.

[0049] Further, the ventilation information display ap-
paratus 10 according to Embodiment 1 displays the
graph representing the temporal change in the required
amount of ventilation and the temporal change in the ac-
tual amount of ventilation. By checking this graph, it is
easily for an administrator of the ventilation system 1 to
determine whether or not maintenance or replacement
for the ventilator 2 is necessary.

*** Other Configurations ***
<Moadification 1>

[0050] In step S15, the display unit 115 may indicate
a timing of the maintenance or the replacement for the
ventilator 2.

[0051] Specifically, as illustrated in Fig. 8, the actual
amount of ventilation gradually decreases due to the dust
clogging or the like of the air filters 24a and 24b. As a
result, the actual amount of ventilation gradually ap-
proaches a reference value of the required amount of
ventilation, such as a mean value or a median value of
the required amount of ventilation. The display unit 115
estimates from the slope or the like of the actual amount
of ventilation, a time point where the actual amount of
ventilation falls below the reference value of the required
amount of ventilation. Then, the display unit 115 displays
the estimated time point as the timing of the maintenance
or the replacement.

[0052] This makes it possible for the administrator of
the ventilation system 1 to grasp by checking the graph,
the timing at which the maintenance or the replacement
for the ventilator 2 is necessary.

[0053] In step S15, when the situation where the
amount of ventilation is insufficient has continued for
more than a certain period of time, the display unit 115
may indicate that the maintenance or the replacement
for the ventilator 2 is necessary at an early stage.

<Modification 2>

[0054] Instep S12, the actualamount of ventilation cal-
culation unit 112 may calculate in addition to the actual
amount of ventilation, an estimated amount of ventilation,
which is an amount of ventilation of the ventilator 2 to be
estimated in a case where the ventilator is maintained,
and may write the calculated estimated amount of ven-
tilation to the memory 12. As a specific example, the ac-
tual amount of ventilation calculation unit 112 calculates
the estimated amount of ventilation in a case where the
dust clogging is eliminated by cleaning or replacing the
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air filters 24a and 24b.

[0055] In this case, in step S13, the ventilation infor-
mation acquisition unit 113 acquires in addition to the
required ventilation information and the actual ventilation
information, estimated ventilation information indicating
a current estimated amount of ventilation. In step S15,
the display unit 115 displays in addition to the temporal
change in the required amount of ventilation and the tem-
poral change in the actual amount of ventilation, the es-
timated amount of ventilation which is indicated in the
estimated ventilation information.

[0056] When the estimated amount of ventilation is
greater than or equal to the required amount of ventila-
tion, the insufficiency in the amount of ventilation can be
solved by maintaining the ventilator 2. Therefore, by
checking the displayed information, the administrator of
the ventilation system 1 can easily determine whether or
not the insufficiency in the amount of ventilation can be
solved if the ventilator 2 is maintained.

[0057] Instep S14, the insufficiency determination unit
114 may determine whether or not the estimated amount
of ventilation is greater than or equal to the required
amount of ventilation. Then, in step S15, when it is de-
termined that the amount of ventilation is insufficient and
the estimated amount of ventilation is greater than or
equal to the required amount of ventilation, the display
unit 115 may display a message recommending the
maintenance for the ventilator 2. When it is determined
that the amount of ventilation is insufficient and the esti-
mated amount of ventilation is less than the required
amount of ventilation, the display unit 115 may display a
message recommending the replacement for the venti-
lator 2.

<Modification 3>

[0058] In Embodiment 1, the required amount of ven-
tilation calculation unit 111 calculates the required
amount of ventilation and the actual amount of ventilation
calculation unit 112 calculates the actual amount of ven-
tilation. However, the required amount of ventilation and
the actual amount of ventilation may be calculated by an
eternal device. Then, the ventilation information acquisi-
tion unit 113 may acquire the required amount of venti-
lation and the actual amount of ventilation calculated by
the external device.

<Modification 4>

[0059] In Embodiment 1, the individual functional com-
ponents are implemented by software. However, Modi-
fication 4 may be possible in which the individual func-
tional components are implemented by hardware. A point
in Modification 4 which differs from Embodiment 1 will be
described.

[0060] When the individual functional components are
implemented by hardware, the ventilation information
display apparatus 10 includes an electronic circuit in
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place of the processor 11, the memory 12, and the stor-
age 13. The electronic circuit is a dedicated circuit that
implements the functions of the individual functional com-
ponents, a function of the memory 12, and a function of
the storage 13.

[0061] The electronic circuit is assumed to be a single
circuit, acomposite circuit, a programed processor, a par-
allel-programmed processor, a logic IC, a Gate Array
(GA), an Application Specific Integrated Circuit (ASIC),
or a Field-Programmable Gate Array (FPGA).

[0062] The individual functional components may be
implemented by one electronic circuit. The individual
functional components may be decentralized into a plu-
rality of electronic circuits and implemented by the plu-
rality of electronic circuits.

<Modification 5>

[0063] Modification 5 may be possible in which some
of the individual functional components are implemented
by hardware and the remaining individual functional com-
ponents are implemented by software.

[0064] The processor 11, the memory 12, the storage
13, and the electronic circuit are referred to as processing
circuitry. That is, the functions of the individual functional
components are implemented by the processing circuit-
ry.
[0065] Further, "unit" in the above description may be
read as "circuit", "step", "procedure", "process", or
"processing circuitry".

Embodiment 2.

[0066] Embodiment 2 differs from Embodiment 1 in
that instead of displaying information on the display de-
vice 4, the information is output to a terminal or the like
of the administrator of the ventilation system 1. In Em-
bodiment 2, this difference will be described and a de-
scription of the same point will be omitted.

*** Description of Configuration ***

[0067] A configuration of the ventilation information
display apparatus 10 according to Embodiment 2 will be
described with referring to Fig. 9.

[0068] The ventilation information display apparatus
10 differs from the ventilation information display appa-
ratus 10 illustrated in Fig. 3 in that the ventilation infor-
mation display apparatus 10 includes a record unit 116
and an output unit 117 as functional components. The
record unit 116 and the output unit 117 are implemented
by software or hardware just as other functional compo-
nents.

*** Description of Operation ***

[0069] Operation of the ventilation information display
apparatus 10 according to Embodiment 2 will be de-
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scribed with referring to Fig. 10 and Fig. 11.

[0070] An operation procedure of the ventilation infor-
mation display apparatus 10 according to Embodiment
2 is equivalentto a ventilation information display method
according to Embodiment 2. Further, a program that im-
plements the operation of the ventilation information dis-
play apparatus 10 according to Embodiment 2 is equiv-
alentto a ventilation information display program accord-
ing to Embodiment 2.

[0071] A process of the ventilation information display
apparatus 10 according to Embodiment 2 includes a
record process and an output process.

[0072] The record process according to Embodiment
2 will be described with referring to Fig. 10.

[0073] When it is determined that the amount of ven-
tilation is insufficient in step S14 of Fig. 4, the record
process is executed.

(Step S21 of Fig. 10: Ventilation determination process)

[0074] The record unit 116 determines whether or not
a ventilation measure has been executed.

[0075] Specifically, the record unit 116 determines
whether or not the number of occupants in the target
space 6 has decreased. Thatis, the record unit 116 spec-
ifies with using the number of occupants detection device
3, the number of occupants in the target space 6 and
determines whether or not the number of occupants has
decreased below the number of occupants specified in
step S 11.

[0076] Further,the record unit 116 determines whether
or not a fitting that separates the target space 6 has been
opened. The fitting that separates the target space 6 is
a window or a door installed in the target space 6. For
example, the record unit 116 determines with using a
sensor that detects opening/closing the fitting, whether
or not it has been detected that the fitting is opened.
[0077] In at least one of the cases where it is deter-
mined that the number of occupants in the target space
6 has decreased and whereiitis determined that the fitting
that separates the target space 6 has been opened, the
record unit 116 determines that the ventilation measure
has been executed. When it is determined that the ven-
tilation measure has been executed, the record unit 116
proceeds the process to step S22. On the other hand,
when it is determined that the ventilation measure has
not been executed, the record unit 116 proceeds the
process to step S23.

(Step S22 of Fig. 10: Measure record process)

[0078] The record unit 116 writes to the memory 12
that the ventilation measure has been executed.

[0079] Specifically, when it is determined in step S21
that the number of occupants has decreased, the record
unit 116 writes to the memory 12 that the measure of
reducing the number of occupants has been executed.
Further, when it is determined in step S21 that the fitting

10

15

20

25

30

35

40

45

50

55

has been opened, the record unit 116 writes to the mem-
ory 12 that the measure of manually ventilating has been
executed. When it is determined in step S21 that the
number of occupants has decreased and the fitting has
been opened, the record unit 116 writes to the memory
12 thatthe measure of reducing the number of occupants
and of manually ventilating has been executed.

(Step S23 of Fig. 10: Elapsed time determination proc-
ess)

[0080] The record unit 116 determines whether or not
a specified time has elapsed since it was determined in
step S14 that the amount of ventilation was insufficient.
The specified time is a time set in advance.

[0081] When the specified time has elapsed since it
was determined that the amount of ventilation was insuf-
ficient, the record unit 116 ends the process. On the other
hand, when the specified time has not elapsed since it
was determined that the amount of ventilation was insuf-
ficient, the record unit 116 returns the process to step
S21.

[0082] An output process according to Embodiment 2
will be described with referring to Fig. 11.

[0083] Theoutputprocessisexecutedatatimingspec-
ified by the administrator of the ventilation system 1 or
at a regular timing.

(Step S31 of Fig. 11: Past record output process)

[0084] The output unit 117 outputs to a terminal or the
like of the administrator of the ventilation system 1, the
required amount of ventilation indicated in the required
ventilation information acquired in step S13 and the ac-
tual amount of ventilation indicated in the actual ventila-
tion information acquired in step S13 together with past
record information indicating an execution history of the
ventilation measure written in step S22 to the memory 12.
[0085] The output unit 117 may output as a graph as
illustrated in Fig. 7, the required amount of ventilation
indicated in the required ventilation information and the
actual amount of ventilation indicated in the actual ven-
tilation information. Further, as described in Modification
2, the output unit 117 may indicate the timing of the main-
tenance or the replacement on the graph or the like.

*** Effect of Embodiment 2 ***

[0086] As described above, the ventilation information
display apparatus 10 according to Embodiment 2 outputs
the required amount of ventilation and the actual amount
of ventilation to a terminal or the like of the administrator
of the ventilation system 1. This makes the administrator
to easily grasp a state of excess or insufficiency in the
amount of ventilation.

[0087] Further, the ventilation information display ap-
paratus 10 according to Embodiment 2 outputs to a ter-
minal or the like of the administrator of the ventilation
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system 1, the past record information indicating a record
of the ventilation measure executed in a case where the
amount of ventilation is insufficient. This makes the ad-
ministrator to easily grasp whether or not an appropriate
measure has been executed in the case where the
amount of ventilation is insufficient. As a result, the ad-
ministrator can take an action such as reminding the user
to execute the ventilation measure.

*** Other Configurations ***
<Modification 6>

[0088] In Embodiment 2, it is determined in step S21
whether or not the number of occupants in the target
space 6 has decreased. However, there is a case where
the insufficiency in the amount of ventilation is not solved
even if the number of occupants has slightly decreased.
[0089] Therefore, when the number of occupants has
decreased, the record unit 116 may determine in step
S21 whether or not the required amount of ventilation is
less than or equal to the actual amount of ventilation, by
letting the required amount of ventilation calculation unit
111 calculate the required amount of ventilation and let-
ting the actual amount of ventilation calculation unit 112
calculate the actual amount of ventilation. In this case,
the record unit 116 determines that the ventilation meas-
ure has been executed not in the case where the number
of occupants has decreased, but in the case where the
number of occupants has decreased and the required
amount of ventilation has been less than or equal to the
actual amount of ventilation.

Embodiment 3.

[0090] Embodiment 3 differs from Embodiments 1 and
2 in that the number of people available to enter the room
is specified based on the required amount of ventilation
per person and the actual amount of ventilation. In Em-
bodiment 3, this difference will be described and a de-
scription of the same point will be omitted.

[0091] In Embodiment 3, a case where a function is
added to Embodiment 1 will be described. However, it is
possible to add the function to Embodiment 2. Further,
it is also possible to realize only the function of Embod-
iment 3 separately from Embodiments 1 and 2.

*** Description of Configuration ***

[0092] A configuration of the ventilation information
display apparatus 10 according to Embodiment 3 will be
described with referring to Fig. 12.

[0093] The ventilation information display apparatus
10 differs from the ventilation information display appa-
ratus 10 illustrated in Fig. 3 in that the ventilation infor-
mation display apparatus 10 includes a number of people
calculation unit 118 as a functional component. The
number of people calculation unit 118 is implemented by
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software or hardware just as other functional compo-
nents.

*** Description of Operation ***

[0094] An operation of the ventilation information dis-
play apparatus 10 according to Embodiment 3 will be
described with referring to Fig. 13.

[0095] An operation procedure of the ventilation infor-
mation display apparatus 10 according to Embodiment
3is equivalent to a ventilation information display method
according to Embodiment 3. Further, a program that im-
plements the operation of the ventilation information dis-
play apparatus 10 according to Embodiment 3 is equiv-
alent to a ventilation information display program accord-
ing to Embodiment 3.

The process indicated in Fig. 13 is executed at a timing
instructed by the user to execute the process or at a reg-
ular timing.

[0096] In Embodiment 3, the number of occupants in
the target space 6 is assumed to be zero.

(Step S41 of Fig. 13: Actual amount of ventilation calcu-
lation process)

[0097] The actual amount of ventilation calculation unit
112 calculates the actual amount of ventilation, which is
an actual amount of ventilation of the ventilator 2 installed
in the target space 6 and writes the actual amount of
ventilation to the memory 12. A specific method of cal-
culating the actual amount of ventilation is the same as
step S12 of Fig. 4.

(Step S42 of Fig. 13: Number of people calculation proc-
ess)

[0098] Based on the required amount of ventilation per
occupant and the actual amount of ventilation calculated
in step S41, the number of people calculation unit 118
calculates the number of people available to enter the
target space 6.

[0099] Specifically, the number of people calculation
unit 118 calculates as the number of people available to
enter the target space 6, a value acquired by dividing the
actual amount of ventilation calculated in step S41 by the
required amount of ventilation per occupant and rounding
down fractions.

(Step S43 of Fig. 13: Display process)
[0100] The display unit 115 displays on the display de-

vice 4, the number of people available to enter the room
calculated in step S42.
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*** Effect of Embodiment 3 ***

[0101] As described above, the ventilation information
display apparatus 10 according to Embodiment 3 dis-
plays the number of people available to enter the target
space 6. This makes the user of the target space 6 to
know in advance, the number of people available to enter
the target space 6.

[0102] For example, if the target space 6 is a confer-
ence room, the user can know the number of people avail-
able to enter the conference room at a time of making a
reservation or the like for the conference room. There-
fore, the number of participants for a conference is ad-
justed depending on the number of people available to
enter the room. Alternatively, it is possible to make an
adjustment such as changing the conference room to be
used to another conference room. In this example, it is
desirable that the display device 4 is not a remote con-
troller of the ventilator 2, but a terminal of the user such
as a PC, a smartphone, or a tablet.

[0103] Further, with using the required amount of ven-
tilation per occupant depending on an indicator such as
an epidemic state of infectious diseases, it is possible to
specify the appropriate number of people depending on
a situation.

*** Other Configurations ***
<Modification 7>

[0104] In Embodiment 3, the number of occupants in
the target space 6 is assumed to be zero. However, the
number of occupants in the target space 6 may be more
than or equal to one. In this case, the number of people
calculation unit 118 may calculate in step S42, the
number of people available to enter the target space 6
by subtracting the number of occupants, from a value
acquired by dividing the actual amount of ventilation by
the required amount of ventilation per occupant and
rounding down fractions.

[0105] For example, if the target space 6 is a shared
office or the like, a usage way is considered such as
displaying how many more people is available to enter
the room, on the display device 4 installed at an entrance
of the target space 6.

[0106] The embodiments and modifications of the
present disclosure have been described above. Two or
more of these embodiments and modifications may be
implemented in combination. Alternatively, one or more
of them may be partially implemented. The present dis-
closureis notlimited to the above embodiments and mod-
ifications, and various modifications can be made as
needed.

Reference Signs List

[0107] 1:ventilation system; 2: ventilator; 3: number of
occupants detection device; 4: display device; 5: trans-
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mission path; 6: target space; 10: ventilation information
display apparatus; 11: processor; 12: memory; 13: stor-
age; 14: communication interface; 111: required amount
of ventilation calculation unit; 112: actual amount of ven-
tilation calculation unit; 113: ventilation information ac-
quisition unit; 114: insufficiency determination unit; 115:
display unit; 116: record unit; 117: output unit; 118:
number of people calculation unit; 21: air supply fan; 22:
air exhaust fan; 23: total heat exchanger; 24a: air filter;
24b: air filter

Claims

1. Aventilation information display apparatus compris-
ing:

a ventilation information acquisition unit to ac-
quire required ventilation information indicating
a required amount of ventilation, which is a tar-
get value of an amount of ventilation in a target
space, and actual ventilation information indi-
cating an actual amount of ventilation, which is
an amount of ventilation of a ventilator installed
in the target space; and

a display unit to display the required amount of
ventilation indicated in the required ventilation
information and the actual amount of ventilation
indicated in the actual ventilation information
that are acquired by the ventilation information
acquisition unit.

2. The ventilation information display apparatus ac-
cording to claim 1, wherein
when the required amount of ventilation is greater
than the actual amount of ventilation, the display unit
displays insufficiency information indicating insuffi-
ciency in an amount of ventilation.

3. The ventilation information display apparatus ac-
cording to claim 1 or claim 2, wherein

the required ventilation information indicates the
required amount of ventilation for a past refer-
ence period,

the actual ventilation information indicates the
actual amount of ventilation for the past refer-
ence period, and

the display unit displays the required amount of
ventilation and the actual amount of ventilation
for the past reference period.

4. The ventilation information display apparatus ac-
cording to any one of claims 1 to 3, wherein

the ventilation information acquisition unit ac-
quires estimated ventilation information indicat-
ing an estimated amount of ventilation, which is



17 EP 4 261 466 A1

an amount of ventilation of the ventilator to be
estimated in a case where the ventilator is main-
tained, and

the display unit displays the estimated amount

of ventilation indicated in the estimated ventila- 5
tion information.

5. The ventilation information display apparatus ac-
cording to claim 2 further comprises:

10
in at least one of cases where the number of
occupants in the target space has decreased
after the insufficiency information has been dis-
played and where afitting that separates the tar-
get space has been opened after the insufficien- 75
cy information has been displayed, a measure
record unit to record in past record information,
that a ventilation measure has been executed;
and
apastrecord outputunittooutput the pastrecord 20
information recorded by the measure record
unit.

6. The ventilation information display apparatus ac-
cording to claim 5, wherein 25

the required ventilation informationindicates the
required amount of ventilation for a past refer-
ence period,

the actual ventilation information indicates the 30
actual amount of ventilation for the past refer-
ence period, and

the past record output unit outputs the required
ventilation information, the actual ventilation in-
formation, and the past record information 35

7. The ventilation information display apparatus ac-
cording to any one of claim 5 or claim 6, wherein
the past record output unit outputs timing information
indicating arecommendation timing for maintenance 40
or replacement for the ventilator, specified from a
temporal change in the required amount of ventila-
tion and a temporal change in the actual amount of
ventilation.
45
8. The ventilation information display apparatus ac-
cording to any one of claims 1 to 7, wherein
the display unit displays the number of people avail-
able to enter the target space, specified from a re-
quired amount of ventilation per person and the ac- 50
tual amount of ventilation.

55
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