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Description
TECHNICAL FIELD

[0001] The present disclosure relates to an air-condi-
tioning apparatus and an air-conditioning system.

BACKGROUND ART

[0002] Design of exterior structures such as various
panels in an indoor unit included in a conventional air-
conditioning apparatus may be recognized as detriment
to design of a structure in an indoor space where the
indoor unit is provided. In order to avoid such detriment
to the design, the indoor unit may be designed to blend
with the design of the indoor space where the indoor unit
is provided. In addition, in order to avoid such detriment
to the design, the indoor unit may be designed or provided
such that the structure is hidden.

[0003] The followingis available as an air-conditioning
system in consideration of an effect in a design aspect.
PTL 1 describes an air-conditionerindoor unitfor hanging
on a wall provided with a front panel provided on the front
of an indoor unit main body and a design cover which
comprises a transparent member and which is attached
so as to cover the front panel from the front. A pearl paint
is coated on a back surface of the design cover and a
background color paint is further coated over the pearl
paint.

[0004] PTL 2 describes a construction to produce an
effect of an air-conditioner as interiors at a location where
it is provided, by showing an object different from the air-
conditioner on a surface of a cover to cover the air-con-
ditioner.

CITATION LIST
PATENT LITERATURE
[0005]

PTL 1: WO2017/033257

PTL 2: Japanese Patent
H11-37495

Laying-Open No.

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0006] Inrecentyears, consciousness aboutsanitation
tends to socially increase for various reasons such as
measures against infections. In a conventional air-con-
ditioning system, however, a sanitation state including a
contamination state in the inside cannot be checked un-
less a panel of an indoor unitis removed, and a user has
been unable to easily check the sanitation state such as
the contamination state of the indoor unit.

[0007] An air-conditioning apparatus and an air-condi-
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tioning system in the present disclosure solve the prob-
lem above, and an object thereof is to allow easy check-
ing of a sanitation state of an indoor unit.

SOLUTION TO PROBLEM

[0008] Anair-conditioning apparatusin the presentdis-
closure relates to an air-conditioning apparatus including
an indoor unit. The indoor unit includes a first panel pro-
vided in a front surface of the indoor unit, an air outlet
being provided in the front surface, a second panel pro-
vided in the front surface of the indoor unit, a filter for an
air inlet being attached to the second panel, and a third
panel provided in a side surface of the indoor unit. At
least one of the first panel, the second panel, and the
third panel is formed from a translucent member.
[0009] An air-conditioning system in the present dis-
closure includes an indoor unit including a translucent
member, the inside of which can be seen through the
translucent member, a display apparatus to show two-
dimensional code information corresponding to the in-
door unit, a terminal to pick up an image of the two-di-
mensional code information shown on the display appa-
ratus, to pick up an image of the inside from the outside
of the indoor unit, and to transmit image data obtained
as a result of image pick-up, and a server to make de-
termination as to maintenance of the indoor unit based
on the image data transmitted from the terminal. The ter-
minal communicates with the server based on the two-
dimensional code information obtained by image pick-
up. The server inputs the image data received from the
indoor unit to atrained model for inference as to necessity
of maintenance of the indoor unit based on the image
data of the terminal to make determination as to necessity
of maintenance of the indoor unit.

ADVANTAGEOUS EFFECTS OF INVENTION

[0010] According to the air-conditioning apparatus and
the air-conditioning system in the present disclosure, a
sanitation state of an indoor unit can readily be checked.

BRIEF DESCRIPTION OF DRAWINGS
[0011]

Fig. 1 is a perspective view of an air-conditioning
apparatus 100 in a first embodiment.

Fig. 2 is a diagram showing an internal construction
of an indoor unit 1 when indoor unit 1 of air-condi-
tioning apparatus 100 in the first embodiment is
viewed from below.

Fig. 3 is a diagram showing the internal construction
of indoor unit 1 when indoor unit 1 is viewed from a
side surface side.

Fig. 4 is a front view of a control panel apparatus 10
included in an air-conditioning system 500 in a sec-
ond embodiment.
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Fig. 5 is a diagram showing a construction of an air-
conditioning system 500 in the second embodiment.
Fig. 6 is a block diagram showing a configuration of
a portable terminal 13 and a server 14 in the second
embodiment.

Fig. 7 is a flowchart showing a flow of processing in
the system when whether or not maintenance of in-
door unit 1 is necessary is checked in air-condition-
ing system 500.

Fig. 8 is a block diagram showing a configuration
used for making determination as to necessity of
maintenance of indoor unit 1 in server 14.

Fig. 9 is adiagram showing a configuration of a train-
ing device 101.

Fig. 10 is a diagram showing a configuration of a
neural network.

Fig. 11 is a flowchart showing a procedure of training
by training device 101.

Fig. 12 is a diagram showing a configuration of an
inference device 201.

Fig. 13 is a flowchart showing a procedure of infer-
ence by inference device 201 and a procedure of
set-up of a maintenance plan by a maintenance plan
set-up unit 600.

DESCRIPTION OF EMBODIMENTS

[0012] An embodiment of the present disclosure will
be described in detail below with reference to the draw-
ings. Though a plurality of embodiments will be described
below, combination of features described in the embod-
iments as appropriate is originally intended. The same
or corresponding elements in the drawings have the
same reference characters allotted and description
thereof will not be repeated.

First Embodiment.

[0013] Fig. 1 is a perspective view of an air-condition-
ing apparatus 100 in a first embodiment. Fig. 2 is a dia-
gram showing an internal construction of an indoor unit
1 when indoor unit 1 of air-conditioning apparatus 100 in
the first embodiment is viewed from below. Fig. 3 is a
diagram showing the internal construction of indoor unit
1 when indoor unit 1 is viewed from a side surface side.
[0014] Overview of the construction of air-conditioning
apparatus 100 will initially be described. In air-condition-
ing apparatus 100 in the present embodiment, a refrig-
erant circuit is constituted by connection of indoor unit 1
and an outdoor unit through a pipe through which refrig-
erant flows. The outdoor unit provided in an outdoor
space which is the outside of a space to be air-condi-
tioned includes, for example, a compressor, an outdoor
heat exchanger, and the like, and conveys heat to the
indoor unit with refrigerant through the pipe through
which refrigerant flows. Indoor unit 1 has an indoor heat
exchanger and the like, and heats or cools an indoor
space by supplying, by heat exchange, heat conveyed
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by refrigerant to air in the indoor space which is the space
to be air-conditioned. Among apparatuses that constitute
air-conditioning apparatus 100, Fig. 1 shows indoor unit
1 characteristic in the first embodiment and does not
show other apparatuses.

[0015] Referring to Fig. 1, for example, indoor unit 1 is
attached, for example, to a ceiling in the indoor space as
the space to be air-conditioned. Indoor unit 1 includes,
as main exterior members, a decorative panel 2 defined
as afirst panel, a filter panel 7 defined as a second panel,
and a side panel 5 defined as a third panel. Indoor unit
1 includes a corner panel 6 as another exterior member.
[0016] ReferringtoFig. 1, side panel 5 is a box-shaped
panel member to surround side surfaces of indoor unit
1. Decorative panel 2 is a panel member in a shape of a
flat plate provided around a lower opening in side panel
5. In a central portion of decorative panel 2, an air inlet
3is provided. Decorative panel 2 is provided with four air
outlets 4. Outlet 4 is provided with a vane to adjust a
direction of blow of air. In indoor unit 1, a side where
decorative panel 2 is provided is a front side and a side
where side panel 5 is provided is a side surface side.
[0017] AsshowninFig. 1, filter panel 7 is a panel mem-
ber to support a filter 9 below. Filter panel 7 is attached
to the central portion of decorative panel 2 such that filter
9 covers air inlet 3.

[0018] Indoor unit 1 is fixed to the ceiling in such a
manner that an upper end of side panel 5 is attached to
the ceiling. Indoor unit 1 may be attached to the ceiling
in such a manner that a part of side panel 5 is fitted into
a recess provided in the ceiling.

[0019] AsshowninFig.2,afan23to suctionairthrough
inlet 3 is provided in the inside of indoor unit 1. In the
inside of indoor unit 1, a drain pan 22 where drainage
such as water produced as a result of heat exchange by
the indoor heat exchanger is stored is provided around
fan 23. In the inside of indoor unit 1, a pipe 21 through
which refrigerant as described previously flows is ar-
ranged as being partially exposed. Pipe 21 through which
refrigerant flows may be hidden.

[0020] As shown in Fig. 3, in indoor unit 1, pipe 21,
drain pan 22, and fan 23 are arranged on an inner side
of side panel 5.

[0021] Among members to constitute indoor unit 1 de-
scribed above, decorative panel 2, filter panel 7, and side
panel 5 are formed from translucent members. Filter 9 is
also formed of a translucent material. For example, a
member made of transparent resin or a member made
of glass is employed as the translucent member. A mem-
ber made of acrylic or polycarbonate is employed as the
member made of resin. According to such a construction,
in indoor unit 1, the inside can be seen through these
exterior members. A person in the indoor space where
indoor unit 1 is provided can thus readily visually check
a sanitation state such as contamination in the inside of
indoor unit 1 fromthe outside ofindoor unit 1, forexample,
from a lower surface side and the side surface side of
indoor unit 1.
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[0022] For example, from the lower surface side of in-
door unit 1, a state of an internal structure such as pipe
21, drain pan 22, and fan 23 arranged as shown in Fig.
2 canreadily visually be checked through decorative pan-
el 2 and filter panel 7 formed from the translucent mem-
bers. From the side surface side of indoor unit 1, a state
of the internal structure such as pipe 21, drain pan 22,
and fan 23 arranged as shown with a dashed line in Fig.
3 can readily visually be checked through side panel 5
formed from the translucent member.

[0023] Pipe 21, drainpan 22, and fan 23 shown in Figs.
2 and 3 are formed from the translucent members. For
example, amember made of transparent resin ora mem-
ber made of glass is employed as the translucent mem-
ber. A member made of acrylic or polycarbonate is em-
ployed as the member made of resin. According to such
a construction, in indoor unit 1, the inside of the internal
structure itself such as the inside of pipe 21, a reservoir
in drain pan 22, and a front surface and a rear surface
of fan 23 can also be seen through. A person in the indoor
space where indoor unit 1 is provided can thus readily
visually check the sanitation state such as contamination
in the inside of pipe 21, drain pan 22, and fan 23.
[0024] At least one of decorative panel 2, filter panel
7, and side panel 5 should only be formed from the trans-
lucent member. At least one of pipe 21, drain pan 22,
and fan 23 should only be formed from the translucent
member. In order to more readily visually check the san-
itation state such as contamination in the inside of indoor
unit 1, the translucent member is preferably used for more
constituent elements.

[0025] The first embodiment can obtain also an effect
as follows. In indoor unit 1, a user of and a visitor to the
space where indoor unit 1 is provided can readily check
the sanitation state of the inside of indoor unit 1, and
hence a level of sanitation management by an owner of
the space where indoor unit 1 is provided can be esti-
mated. When the user of and the visitor to the space
where indoor unit 1 is provided are able to estimate the
sanitation management level, provision of indoor unit 1
even with some cost being spent can be a value newly
offered by the owner of the space who desires to appeal
the high level of sanitation management.

[0026] Since the state of the internal structure ofindoor
unit 1 can readily visually be checked, the internal state
of indoor unit 1 including a drive component such as fan
23, a mechanical component such as pipe 21 through
which refrigerant passes, and refrigerant itself which can-
not be seen by a general person in a conventional indoor
unit can be provided as an object to be viewed. Indoor
unit 1 can thus allow a person to see and enjoy such an
apparatus as an indoor unit to which attention has con-
ventionally had to be paid not to interfere design.
[0027] Since the state of the internal structure of indoor
unit 1 can readily visually be checked, clogging of filter
9 can be avoided, and reduction in power consumption
and suppression of lowering in efficiency of heat ex-
change of fan 23 owing to reduction in increase in air
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passage resistance can be achieved to thereby reduce
power consumption. Since the state of the internal struc-
ture of indoor unit 1 can readily visually be checked, leak-
age of drainage from drain pan 22 or the like, emergence
of bacteria, risk of infection by viruses or bacteria, and
generation of odors can be avoided. The state of the in-
ternal structure of indoor unit 1 can readily visually be
checked.

Second Embodiment.

[0028] A configuration for making determination as to
necessity of maintenance of indoor unit 1 in an air-con-
ditioning system including indoor unit 1 including the
translucent member as shown in the first embodiment
will be described in a second embodiment.

[Configuration of Air-Conditioning System 500]

[0029] Fig.4isafrontview of a control panel apparatus
10 included in an air-conditioning system 500 in the sec-
ond embodiment. Control panel apparatus 10 is an op-
eration apparatus in a form of a panel on which a control
setting value such as temperature setting, a wind level,
and a wind direction in connection with indoor unit 1 can
be controlled, and includes an operation portion 17
formed from an operation button and the like and a dis-
play 11 formed from a liquid crystal display. On display
11, other than the setting values of the temperature set-
ting, the wind level, and the wind direction, a number of
an indoor unit ("indoor unit 002" in the figure) to be op-
erated and a two-dimensional code 12 are shown. Two-
dimensional code 12 shows information for identifying a
type of indoor unit 1 such as a model of indoor unit 1.
[0030] Indoor unit 1 to be operated can be selected by
performing an operation onto operation portion 17 on
control panel apparatus 10. When a plurality of indoor
units 1 are provided indoors, indoor unit 1 to be operated
can be changed by performing an operation onto oper-
ation portion 17, and the number of the selected indoor
unit and two-dimensional code 12 corresponding to the
selected indoor unit are shown on display 11. Two-di-
mensional code 12 is a code to show information for con-
nection to a web site provided by a server (a server 14
in Fig. 6) to make determination as to necessity of main-
tenance of indoor unit 1. Two-dimensional code 12 cor-
responding to indoor unit 1 may be shown on a surface
of indoor unit 1 or shown by being printed on a paper
medium and attached to indoor unit 1 or an area there-
around.

[0031] Fig. 5 is a diagram showing a construction of
air-conditioning system 500 in the second embodiment.
Referring to Fig. 5, air-conditioning system 500 includes
indoor unit 1 of air-conditioning apparatus 100 shown in
the first embodiment, control panel apparatus 10 shown
in Fig. 4, a portable terminal 13, and server 14. Portable
terminal 13 performs an image pick-up function to pick
up animage with a camera and acommunication function
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to communicate data through wireless communication.
A person such as a manager of air-conditioning system
500 can use portable terminal 13 to pick up an image of
indoor unit 1 and two-dimensional code 12 shown on
display 11 of control panel apparatus 10 and to transmit
data obtained by image pick-up to server 14.

[0032] Fig. 6 is a block diagram showing a configura-
tion of portable terminal 13 and server 14 in the second
embodiment. Referring to Fig. 6, portable terminal 13 in-
cludes a processor 131, a memory 132, a display 133,
animage pick-up unit 134, and acommunication unit 135.
[0033] Memory 132 includes a read only memory
(ROM) and a random access memory (RAM). Processor
131 develops a program stored in the ROM on the RAM
orthe like and executes the program. The program stored
in the ROM is a program where a processing procedure
in control of portable terminal 13 is described. Processor
131 carries out various types of control in portable termi-
nal 13 in accordance with such a program.

[0034] Portable terminal 13 is a terminal dedicated for
air-conditioning system 500 and includes processor 131,
memory 132, display 133, image pick-up unit 134, and
communication unit 135. Display 133 also serves as an
operation portion composed of a touch panel. Portable
terminal 13 may be implemented by a general-purpose
portable terminal, and in that case, a program to be ex-
ecuted in the dedicated terminal should be installed as
an application program.

[0035] Server 14 includes a processor 141, a memory
142, a communication unit 143, an external storage 144,
and adatainputdevice 145. Memory 142 includes aROM
and a RAM. External storage 144 is implemented by a
non-volatile external storage such as a hard disk and a
flash memory. Processor 141 develops a program stored
in the ROM on the RAM or the like and executes the
program. Processor 141 develops a program stored in
external storage 144 on the RAM or the like and executes
the program. The programs stored in the ROM and ex-
ternal storage 144 are each a program where a process-
ing procedure in various types of information processing
executable by server 14 is described. Processor 141 per-
forms various types of information processing in accord-
ance with such a program and communicates information
through communication unit 143, reads data stored in
external storage 144, and writes data into external stor-
age 144.

[0036] Data input device 145 is implemented by a de-
vice through which data can be inputted, such as a key-
board. Data inputted through data input device 145 may
temporarily be stored in the RAM of memory 142 and
used in a program executed by processor 141. The data
may also temporarily be stored in the RAM of memory
142 and thereafter stored in external storage 144.
[0037] Portable terminal 13 and server 14 can wire-
lessly communicate data between communication unit
135 and communication unit 143, and for example, data
is transmitted from portable terminal 13 to server 14.
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[Flow of Checking as to Necessity of Maintenance of In-
door Unit 1 in Air-Conditioning System 500]

[0038] A flow of processing in the system when wheth-
er or not maintenance of indoor unit 1 is necessary is
checked in air-conditioning system 500 will now be de-
scribed. Fig. 7 is a flowchart showing a flow of processing
in the system when whether or not maintenance of indoor
unit 1 is necessary is checked in air-conditioning system
500.

[0039] Whenamanager of air-conditioning system 500
desires to check whether or not maintenance of indoor
unit 1 is necessary, in step S1, the manager selects in-
door unit 1 necessity of maintenance of which is to be
checked, by performing an operation onto operation por-
tion 17 of control panel apparatus 10. In step S1, when
there are a plurality of indoor units 1 to be operated
through control panel apparatus 10, one of the plurality
of indoor units 1 is selected, and when there is a single
indoor unit 1 to be operated through control panel appa-
ratus 10, that single indoor unit 1 is selected.

[0040] In step S2, control panel apparatus 10 shows
on display 11, two-dimensional code 12 corresponding
to indoor unit 1 selected in step S1. In step S3, the man-
ager uses portable terminal 13 to pick up an image of
two-dimensional code 12 shown on display 11 of control
panel apparatus 10 with the use of image pick-up unit
134.

[0041] In step S4, portable terminal 13 reads informa-
tion on two-dimensional code 12 obtained by image pick-
up in step S3 based on processing performed by proc-
essor 131, and it is connected via wireless communica-
tion to server 14 through communication unit 135 by ac-
cess to an address on a web site for determination as to
necessity of maintenance shown by two-dimensional
code 12. Such a web site for determination as to neces-
sity of maintenance is provided as processor 141 in serv-
er 14 performs processing for providing the web site for
determination as to necessity of maintenance.

[0042] Two-dimensional code 12 shown on display 11
of control panel apparatus 10 is information for access
to the web site for determination as to necessity of main-
tenance as described previously. Server 14 provides the
web site for determination as to necessity of maintenance
at an address different for each model of indoor unit 1.
Information on two-dimensional code 12 shown on dis-
play 11 of control panel apparatus 10 is thus different for
each type of the indoor unit necessity of maintenance of
which is to be checked. The web site for determination
as to necessity of maintenance may be provided for each
model or for each group of models each including a plu-
rality of models similar in structure.

[0043] In step S5, the manager operates display 133
also serving as the operation portion of portable terminal
13 to start up a management program stored in memory
132 for management of maintenance. Processor 131
may perform processing for automatically starting up the
management program when it accesses the address of
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the web site for determination as to necessity of mainte-
nance.

[0044] In step S6, the manager uses image pick-up
unit 134 of portable terminal 13 to pick up an image of
indoor unit 1 selected in step S1. Image data of indoor
unit 1 is thus stored in memory 132. Since the inside of
indoor unit 1 can be seen through as described previous-
ly, the image picked up by portable terminal 13 shows
the state on the outside and in the inside of indoor unit 1.
[0045] After the manager thus picks up the image of
indoor unit 1, in step S7, the manager performs an op-
eration onto portable terminal 13 in accordance with a
request shown on display 133 of portable terminal 13
while the management program is running to transmit
data required for checking as to necessity of mainte-
nance such as the image data obtained by image pick-
up from communication unit 135 to server 14. Data trans-
mitted in step S7 includes not only the image data but
also data indicating the owner of indoor unit 1, data indi-
cating a model name of indoor unit 1, and data indicating
timing of image pick-up. The data transmitted in step S7
includes not only such data but also data indicating po-
sition information such as an address of a location of
image pick-up.

[0046] Server 14 receives at communication unit 143,
the data transmitted from portable terminal 13. In step
S8, processor 141 in server 14 inputs the image data
received from portable terminal 13 into a trained model
for making inference as to necessity of maintenance of
indoor unit 1 based on the image data of indoor unit 1 to
make determination as to necessity of maintenance of
indoor unit 1.

[Determination as to Necessity of Maintenance in Server
14]

[0047] A method of making determination as to neces-
sity of maintenance of indoor unit 1 in server 14 will now
be described.

[0048] Fig. 8 is a block diagram showing a configura-
tion used for making determination as to necessity of
maintenance of indoor unit 1 in server 14. Server 14 in-
cludes, as the configuration to be used for determination
as to necessity of maintenance of indoor unit 1, a training
device 101, a trained model storage 301, and an infer-
ence device 201. Training device 101, inference device
201, and trained model storage 301 are implemented by
software stored in memory 142 or external storage 144
and executed by processor 141.

[0049] Training device 101 generates a trained model
and has the trained model storedin trained model storage
301. Inference device 201 uses the trained model stored
in trained model storage 301 to infer whether or not main-
tenance of indoor unit 1 is necessary.

[0050] Fig. 9 is a diagram showing a configuration of
training device 101. Training device 101 includes a data
obtaining unit 102 and a model generator 103. Training
device 101 is implemented by software stored in memory
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142 or external storage 144 and executed by processor
141.

[0051] Dataobtainingunit 102 obtains training data ob-
tained by bringing image data of indoor unit 1 stored in
external storage 144 in correspondence with data indi-
cating whether or not maintenance is necessary (ground
truth). Predetermined training data is stored as the train-
ing data in external storage 144. The training data is im-
age data of indoor unit 1 and it is obtained by bringing a
plurality image data sets different in sanitation state such
as a degree of contamination in correspondence with the
data indicating whether or not maintenance is necessary
(ground truth) in connection with each of image data sets.
[0052] Predetermined data may be employed as the
training data, or data added and updated by successive
inputs as to whether or not maintenance is necessary
(ground truth) from data input device 145 in connection
with theimage data ofindoor unit 1 received from portable
terminal 13 may be employed as the training data.
[0053] Model generator 103 generates a trained model
to infer whether or not maintenance of indoor unit 1 is
necessary, based on training data obtained by associat-
ing the image data of indoor unit 1 obtained by data ob-
taining unit 102 and whether or not maintenance is nec-
essary (ground truth) with each other.

[0054] Aknown algorithm such as supervised learning,
unsupervised learning, or reinforced learning can be em-
ployed as a training algorithm to be used by model gen-
erator 103. By way of example, a training algorithm to
which a neural network is applied will be described below.
[0055] Fig. 10 is a diagram showing a configuration of
a neural network. Model generator 103 learns whether
or not maintenance of indoor unit 1 is necessary, for ex-
ample, in accordance with a neural network model by
what is called supervised learning. Supervised learning
refers to such a technique to give a set of training data
including inputs and results (labels) to training device 101
to learn characteristics in the training data and to infer
the results from the inputs.

[0056] The neural networkis composed of aninput lay-
er composed of a plurality of neurons, an intermediate
layer (a hidden layer) composed of a plurality of neurons,
and an output layer composed of a plurality of neurons.
Theintermediate layer may be composed of a single layer
or at least two layers.

[0057] For example, in a case of a neural network in-
cluding three layers, when a plurality of inputs are pro-
vided to the input layer (X1 to X3), values thereof are
multiplied by a weight W1 (w11 to w16) and results of
the multiplication are provided to the intermediate layer
(Y1 to Y2). The results are further multiplied by a weight
W2 (w21 to w26) and results of the multiplication are
outputted from the output layer (Z1 to Z3). Results of
output vary depending on values of weights W1 and W2.
[0058] The neural network generates a trained model
for inference as to whether or not maintenance of indoor
unit 1 is necessary, based on the image data of indoor
unit 1 received from portable terminal 13 in air-condition-
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ing system 500, in accordance with the training data ob-
tained by data obtaining unit 102 by supervised learning.
[0059] In other words, the neural network is trained by
adjustment of weights W1 and W2 such that results out-
putted from the output layer as a result of input of the
image data of indoor unit 1 into the input layer are close
to whether or not maintenance of indoor unit 1 is neces-
sary (ground truth).

[0060] Modelgenerator 103 generates and outputs the
trained model by being trained as set forth above.
[0061] The trained model outputted from model gen-
erator 103 is stored in trained model storage 301.

[Procedure of Training by Training Device 101]

[0062] Fig. 11 is a flowchart showing a procedure of
training by training device 101.

[0063] In step b 1, data obtaining unit 102 obtains, for
example, theimage data ofindoorunit 1 stored in external
storage 144 and data indicating whether or not mainte-
nance of indoor unit 1 is necessary (ground truth).
[0064] In step b2, model generator 103 generates a
trained model for inference as to necessity of mainte-
nance of indoor unit 1 from the image data of indoor unit
1 based on the training data obtained by associating the
image data of indoor unit 1 obtained by data obtaining
unit 102 and whether or not maintenance is necessary
(ground truth) with each other.

[0065] Instepb3,the trained model generated by mod-
el generator 103 is stored in trained model storage 301.

[Configuration of Inference Device 201]

[0066] Fig. 12 is a diagram showing a configuration of
inference device 201. Inference device 201 includes a
data obtaining unit 202 and an inference unit 203. Infor-
mation on whether or not maintenance is necessary in-
ferred by inference device 201 is used for setting up a
maintenance plan in a maintenance plan set-up unit 600.
Inference device 201 and maintenance plan set-up unit
600 are implemented by software stored in memory 142
or external storage 144 and executed by processor 141.
[0067] Data obtaining unit 202 obtains the image data
of indoor unit 1 received from portable terminal 13 of air-
conditioning system 500.

[0068] Inference unit 203 uses the trained model
stored in trained model storage 301 to infer whether or
not maintenance of indoor unit 1 is necessary based on
the image data of indoor unit 1 received from portable
terminal 13 of air-conditioning system 500 obtained by
data obtaining unit 202. Inference unit 203 can output to
maintenance plan set-up unit 600, data indicating wheth-
er or not maintenance of indoor unit 1 is necessary that
is inferred based on the image data of indoor unit 1, by
inputting the image data of indoor unit 1 obtained by data
obtaining unit 202 into the trained model.
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[Procedure of Inference by Inference Device 201]

[0069] Fig. 13 is a flowchart showing a procedure of
inference by inference device 201 and a procedure of
set-up of a maintenance plan by maintenance plan set-
up unit 600.

[0070] In step c1, data obtaining unit 202 obtains the
image data of indoor unit 1 received from portable termi-
nal 13 of air-conditioning system 500.

[0071] In step c2, inference unit 203 inputs the image
data of indoor unit 1 obtained in step c1 into the trained
model stored in trained model storage 301. In step c3,
inference unit 203 infers, with the use of the trained mod-
el, whether or not maintenance of indoor unit 1 is neces-
sary, based on the image data of indoor unit 1 obtained
in step c1.

[0072] By way of example, in step c3, as inference as
to necessity of maintenance, a location to be maintained
and contents of maintenance works such as whether or
notfilter 9 should be cleaned, whether or not filter 9 should
be replaced, whether or not drain pan 22 should be
cleaned, whether or not the inside of the panel (decora-
tive panel 2, filter panel 7, and/or side panel 5) should be
cleaned, and whether or not the panel (decorative panel
2, filter panel 7, and/or side panel 5) should be replaced
are estimated by inference. Depending on the state of
contamination at the location estimated as the location
to be maintained, timing of maintenance such as whether
or not maintenance is necessary immediately or at which
timing in the future maintenance will be necessary is es-
timated by inference.

[0073] In step c4, maintenance plan set-up unit 600
determines whether or not maintenance is necessary im-
mediately based on a result of inference as to necessity
of maintenance by inference unit 203 in step c3.

[0074] When it is determined in step c4 that mainte-
nanceis necessary immediately, in step ¢5, maintenance
plan set-up unit 600 determines to send a maintenance
worker to the location where air-conditioning system 500
including indoor unit 1 determined as requiring mainte-
nance is located and the process proceeds to step c7.
When it is determined to send the maintenance worker,
contents of maintenance works estimated in step c3 are
further determined as contents of works by the sentwork-
er.

[0075] When it is determined in step c4 that mainte-
nance is not necessary immediately, in step c6, mainte-
nance plan set-up unit 600 determines timing in the future
to do maintenance, and the process proceeds to step c7.
Forexample, in step c6, timing of maintenance estimated
in step ¢3 such as at which timing in the future mainte-
nance will be necessary is determined as the timing to
do maintenance in the future.

[0076] In step c7, maintenance plan set-up unit 600
sets up a maintenance schedule based on matters de-
termined in step ¢5 or matters determined in step c6. In
step c7, for example, when it is determined in step ¢5 to
send a maintenance worker, a maintenance schedule as
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to how many workers should be sent and how long work-
ing hours are scheduled is set up based on the deter-
mined contents of maintenance works. In step c7, for
example, when timing to do maintenance in the future is
determined in step ¢c6, a maintenance schedule in ac-
cordance with the timing to do maintenance in the future
is set up, for example, by securing the timing to do main-
tenance in the future or by notifying the owner of air-
conditioning system 500 of the timing to do maintenance
in the future.

[0077] Information on the maintenance schedule thus
set up is transmitted to a maintenance service provider.
The maintenance service provider may obtain informa-
tion on the maintenance schedule thus set up, by estab-
lishing connection for communication to server 14. Such
a maintenance service provider can check such informa-
tion on the maintenance schedule and do maintenance.
[0078] In the procedure of inference by inference de-
vice 201 and the procedure for set-up of a maintenance
plan by maintenance plan set-up unit 600 described
above, the image data of indoor unit 1 received from port-
able terminal 13 is such image data as allowing checking
of a state in the inside of indoor unit 1, and inference unit
203 inputs the image data of indoor unit 1 received from
portable terminal 13 into the trained model to make in-
ference as to necessity of maintenance of indoor unit 1
based on the image data of indoor unit 1 with the use of
the trained model to thereby make determination as to
necessity of maintenance of indoor unit 1. Therefore, the
sanitation state of indoor unit 1 can readily be checked.
[0079] In the second embodiment, in addition to the
effect as described previously, determination as to ne-
cessity of maintenance based on image data can be op-
timized. In the second embodiment, in addition to the
effect as described previously, a frequency of mainte-
nance and arrangement of a schedule to send mainte-
nance in connection with the maintenance can be opti-
mized. By optimizing the frequency of maintenance and
arrangement of the schedule to send maintenance, un-
necessary maintenance can be reduced, cost for main-
tenance born by the owner of air-conditioning system 500
and the maintenance service provider can be reduced,
and competitiveness in terms of maintenance cost in the
maintenance service provider can be improved.

[0080] Other effects obtained by the structure of indoor
unit 1 to allow the state of the internal structure to more
readily visually be checked are as follows. For example,
a fault and a failure that have not conventionally been
confirmed unless such exterior objects as various panels
are removed, such as physical damage to indoor unit 1
or displacement of a position where a structure in indoor
unit 1 is fixed, can be estimated in advance based on the
image data obtained by image pick-up of indoor unit 1.
Therefore, a repair item such as "repair completed on
the first visit" can be included in items of a maintenance
service.

[0081] Inorderto avoid erroneous use of air-condition-
ing system 500 by a third party who is not supposed to

10

15

20

25

30

35

40

45

50

55

use air-conditioning system 500, for example, entry of a
password may be requested in a stage preceding an op-
eration to show two-dimensional code 12 or at the time
of connection to a web site, and based on password au-
thentication, only when a correct password is entered,
various types of processing for determining whether or
not maintenance of indoor unit 1 in air-conditioning sys-
tem 500 is necessary may be performed.

Modification.
[0082]

(1) Training device 101 and inference device 201
may be located on a cloud server.

(2) In the second embodiment described previously,
an example of application of supervised learning to
the training algorithm to be used by model generator
103 is described, however, limitation as such is not
intended. Other than supervised learning, reinforced
learning, unsupervised learning, or semi-supervised
learning can also be applied to the training algorithm.
(3) Model generator 103 may use training data cre-
ated based on image data of indoor units 1 of a plu-
rality of air-conditioning systems 500 to learn wheth-
er or not maintenance of indoor unit 1 is necessary.
Model generator 103 may use training data created
based on image data of indoor units 1 of a plurality
of air-conditioning systems 500 that operate in an
identical area to learn whether or not maintenance
of indoor unit 1 is necessary. Model generator 103
may use training data created based on image data
of indoor units 1 of a plurality of air-conditioning sys-
tems 500 that operate independently in different ar-
eas to learn whether or not maintenance of indoor
unit 1 is necessary.

(4) Model generator 103 can also add or remove air-
conditioning system 500 to obtain training data in
midway. Furthermore, training device 101 which has
learned whether or not maintenance is necessary in
connection with a certain air-conditioning system
500 may be applied to a training device of an air-
conditioning system different from the former air-
conditioning system to learn again whether or not
maintenance is necessary in connection with such
another air-conditioning system for update.

(5) Deep learning to learn extraction of a feature val-
ue itself can also be employed as the training algo-
rithm where model generator 103 is used, and ma-
chine learning may be done in accordance with other
known methods such as genetic programming, func-
tional logic programming, or a support vector ma-
chine.

(6) Though inference device 201 makes inference
as to necessity of maintenance based on the image
data obtained by data obtaining unit 202 with the use
of the trained model in the embodiment, limitation as
suchis notintended. The inference device may make
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inference as to necessity of maintenance based on
input data obtained by the data obtaining unit based
on rule-based reasoning or case-based reasoning.
(7) Indoor unit 1 in the embodiment may allow works
for mount and removal of a panel to be more efficient
by implementing a panel such as a decorative panel
provided as an exterior member, as a mount unit for
mounting a decorative panel in Japanese Patent No.
5950877. For example, the mount unit for mounting
a decorative panel on an air-conditioning apparatus
main body may be composed of two components of
apanel mount screw and a panel mountfitting having
a screw engagement hole with a head of the panel
mount screw being oriented downward, the panel
mount fitting being provided with a claw that is fitted
into a claw engagement hole in the panel without the
panel mount fitting itself being dropped off from the
panel.

[Summary of Embodiments]

[0083] The embodiments described above will be de-
scribed again with reference to the drawings.

[0084] The present disclosure relates to air-condition-
ing apparatus 100 including indoor unit 1. Indoor unit 1
includes decorative panel 2 as the first panel provided in
the front surface where air outlet 4 is provided in indoor
unit 1, filter panel 7 as the second panel to which filter 9
for air inlet 3 is attached, filter panel 7 being provided in
the front surface of indoor unit 1, and side panel 5 as the
third panel provided in the side surface of indoor unit 1.
At least one of decorative panel 2, filter panel 7, and side
panel 5 is formed from a translucent member.

[0085] According to such a construction, the inside of
indoor unit 1 can be seen through these exterior mem-
bers. Thus, a person in the indoor space where indoor
unit 1 is provided can thus readily visually check a san-
itation state such as contamination in the inside of indoor
unit 1 from the outside of indoor unit 1 from the lower
surface side and the side surface side of indoor unit 1.
[0086] Preferably, indoor unit 1 further includes drain
pan 22, pipe 21 through which refrigerant flows, and fan
23. At least one of drain pan 22, pipe 21, and fan 23 is
formed from the translucent member. According to such
a construction, the inside of the internal structure itself
such as the inside of pipe 21, a reservoir in drain pan 22,
and a front surface and a rear surface of fan 23 can also
be seen through. According to such a construction, a
personinthe indoor space where indoor unit 1 is provided
can thus readily visually check a sanitation state such as
contamination in the inside of pipe 21, drain pan 22, and
fan 23.

[0087] The present disclosure includes indoor unit 1
including such translucent members as decorative panel
2, filter panel 7, and side panel 5, the inside of which can
be seen through the translucent members, control panel
apparatus 10 as the display apparatus to show two-di-
mensional code 12 corresponding to indoor unit 1, port-
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able terminal 13 as the terminal to pick up an image of
two-dimensional code 12 shown on control panel appa-
ratus 10, to pick up animage of the inside from the outside
of indoor unit 1, and to transmit image data obtained as
a result of image pick-up, and server 14 to make deter-
mination as to maintenance of indoor unit 1 based on the
image data transmitted from portable terminal 13. Port-
able terminal 13 can communicate with server 14 based
on two-dimensional code 12 the image of which has been
picked up (step S4). Server 14 inputs the image data
received from indoor unit 1 into a trained model for infer-
ence as to necessity of maintenance of indoor unit 1
based on the image data of the portable terminal 13 to
make determination as to necessity of maintenance of
the indoor unit (steps c2 and c3).

[0088] According to such a configuration, in server 14,
the image data of indoor unit 1 received from portable
terminal 13 is such image data as allowing checking of
the state of the inside of indoor unit 1, and inference unit
203 inputs the image data of indoor unit 1 received from
portable terminal 13 into the trained model to make in-
ference as to necessity of maintenance of indoor unit 1
based on the image data of indoor unit 1 with the use of
the trained model. The server thus makes determination
as to necessity of maintenance of indoor unit 1. There-
fore, the sanitation state of indoor unit 1 can readily be
checked.

[0089] Preferably, server 14 estimates a location to be
maintained in inference as to necessity of maintenance
of indoor unit 1 (step ¢3). According to such a configura-
tion, the location to be maintained can readily be esti-
mated based on the image data of indoor unit 1 received
from portable terminal 13.

[0090] Preferably, server 14 further estimates timing
when maintenance is necessary based on the estimated
location of maintenance in the inference as to necessity
of maintenance of indoor unit 1, and makes determination
as to necessity of maintenance in accordance with the
estimated timing of maintenance (step c3). According to
such a configuration, timing when maintenance is nec-
essary can readily be estimated based on the image data
of indoor unit 1 received from portable terminal 13.
[0091] Preferably, when server 14 determines that
maintenance of indoor unit 1 is necessary, it determines
contents of maintenance works for indoor unit 1 in ac-
cordance with the state of contamination of indoor unit 1
(step c3). According to such a configuration, contents of
maintenance works for indoor unit 1 can readily be de-
termined based on the image data of indoor unit 1 re-
ceived from portable terminal 13.

[0092] Preferably, when server 14 determines that
maintenance of indoor unit 1 is not necessary, it deter-
mines timing of maintenance in the future which will be
necessary in indoor unit 1 based on the estimated timing
of maintenance (step c6). According to such a configu-
ration, timing of maintenance in the future which will be
necessary in indoor unit 1 can readily be determined
based on the image data of indoor unit 1 received from
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portable terminal 13.

[0093] It should be understood that the embodiments
disclosed herein are illustrative and non-restrictive in
every respect. The scope of the present disclosure is
defined by the terms of the claims rather than the de-
scription of the embodiments above and is intended to
include any modifications within the scope and meaning
equivalent to the terms of the claims.

REFERENCE SIGNS LIST

[0094] 100 air-conditioning apparatus; 1 indoor unit; 4
outlet; 2 decorative panel; 7 filter panel; 5 side panel; 22
drain pan; 23 fan; 21 pipe; 10 control panel apparatus;
11 display; 13 portable terminal; 14 server

Claims
1. An air-conditioning apparatus comprising:

an indoor unit, wherein
the indoor unit comprises

a first panel provided in a front surface of
the indoor unit, an air outlet being provided
in the front surface,

asecond panel provided in the front surface
of the indoor unit, afilter for an air inlet being
attached to the second panel, and

a third panel provided in a side surface of
the indoor unit, and

at least one of the first panel, the second panel,
and the third panel is formed from a translucent
member.

2. Theair-conditioning apparatus according to claim 1,
wherein

the indoor unit further comprises

a drain pan,
a pipe through which refrigerant flows, and
a fan, and

at least one of the drain pan, the pipe, and the
fan is formed from a translucent member.

3. An air-conditioning system comprising:

anindoor unitcomprising a translucent member,
inside of which can be seen through the trans-
lucent member;

a display apparatus to show two-dimensional
code information corresponding to the indoor
unit;

a terminal to pick up an image of the two-dimen-
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10

sional code information shown on the display
apparatus, to pick up an image of the inside from
outside of the indoor unit, and to transmit image
data obtained as a result of image pick-up; and
a server to make determination as to mainte-
nance of theindoor unit based on the image data
transmitted from the terminal, wherein

the terminal is permitted to transmit the image
data obtained as a result of image pick-up to the
server based on the two-dimensional code in-
formation obtained by image pick-up, and

the server inputs the image data received from
the indoor unit to a trained model for inference
as to necessity of maintenance of the indoor unit
based on the image data of the terminal to make
determination as to necessity of maintenance of
the indoor unit.

The air-conditioning system according to claim 3,
wherein

the server estimates a location to be maintained, in
the inference as to necessity of maintenance of the
indoor unit.

The air-conditioning system according to claim 4,
wherein

the server further estimates timing when mainte-
nance is necessary based on the estimated location
to be maintained in the inference as to necessity of
maintenance of the indoor unit and makes determi-
nation as to necessity of maintenance in accordance
with the estimated timing of maintenance.

The air-conditioning system according to claim 5,
wherein

when the server determines that maintenance of the
indoor unitis necessary, the server determines con-
tents of works in maintenance of the indoor unit in
accordance with a contamination state of the indoor
unit.

The air-conditioning system according to claim 5,
wherein

when the server determines that maintenance of the
indoor unit is not necessary, the server determines
timing of future maintenance which will be necessary
for the indoor unit based on the estimated timing of
maintenance.
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