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(67)  According to the present invention, provided is
a monitoring apparatus for monitoring air-conditioning
apparatuses (109), the air-conditioning apparatuses
each being configured to perform air-conditioning of a
target space and each including a refrigerant circuit in
which the refrigerant is circulated, the refrigerant circuit
including at least a compressor (1), a heat source-side
heat exchanger (3), an expansion device, and a use-side
heat exchanger. The monitoring apparatus (109) in-
cludes: a storage device (105) configured to store oper-
ation data indicating an operation state of each of the
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tection by extracting, from the storage device (105), op-
eration data that is within a range of equality in an ex-
traction condition including a kind of the refrigerant and
a specification of a device included in a first air-condi-
tioning apparatus (101 a) that is a target of monitoring
by the monitoring apparatus; and comparing the extract-
ed operation data with operation data of the air-condi-
tioning apparatus (101 a) that is the target of monitoring.
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Description
Technical Field

[0001] The present invention relates to an air-condi-
tioning apparatus monitoring apparatus and a method of
monitoring air-conditioning apparatus for monitoring op-
eration states of air-conditioning apparatuses. In partic-
ular, the present invention relates to an apparatus for
detecting abnormalities of air-conditioning apparatuses.

Background Art

[0002] Hitherto, there have been proposed numerous
systems configured to detect an abnormality of an air-
conditioning apparatus, and research and development
are ongoing to enable detection of an abnormality before
the air-conditioning apparatus cannot be operated. One
such abnormality detection systemis configured to detect
an abnormality through use of data (operation data) on
past operation states of air-conditioning apparatuses
(e.g., refer to Patent Literature 1).

Citation List
Patent Literature

[0003] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2006-275411 (Fig. 1)

Summary of Invention
Technical Problem

[0004] Forexample, the abnormality detection system
disclosed in Patent Literature 1 uses past operation state
data to detect an abnormality of an air-conditioning ap-
paratus. The abnormality detection system compares op-
eration data of an air-conditioning apparatus with past
operation data of another air-conditioning apparatus,
here refereed to as a second air-conditioning apparatus,
which is similar to the operation data of the air-condition-
ing apparatus in terms of operation condition, to thereby
detect an abnormality of the air-conditioning apparatus.
[0005] However, in the abnormality detection system
disclosed in Patent Literature 1, the two air-conditioning
apparatuses are compared with each other on the as-
sumption that the air-conditioning apparatus and the sec-
ond air-conditioning apparatus have the same configu-
ration, are installed close to each other and environmen-
tal conditions are similar to each other. Thus, operation
data of an air-conditioning apparatus that deviates from
the assumption cannot be referred to, which means that
there s limited operation data for reference. Accordingly,
there are few opportunities to acquire similar past oper-
ation data, resulting in a limited improvement in accuracy
of detecting an abnormality.

[0006] The present invention has been made to over-
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come the above-mentioned problem, and an object
thereof is to provide an-conditioning apparatus monitor-
ing apparatus and the like, which are capable of detecting
an abnormality based on a larger amount of operation
data.

Solution to Problem

[0007] According to one embodiment of the present
invention, there is provided a monitoring apparatus for
monitoring air-conditioning apparatuses, the air-condi-
tioning apparatuses each being configured to perform
air-conditioning of a target space and each including a
refrigerant circuit in which refrigerant is circulated, the
refrigerant circuit including at least a compressor, a heat
source-side heat exchanger, an expansion device, and
a use-side heat exchanger, the monitoring apparatus
comprising :a storage device configured to store opera-
tion data indicating an operation state of the air-condi-
tioning apparatuses; and a monitoring processing device
configured to perform abnormality detection by extract-
ing, from the storage device, operation data that is within
arange of equality in an extraction condition including a
kind of the refrigerant and a specification of a device in-
cluded in the air-conditioning apparatus that is a target
of monitoring by the monitoring apparatus, and compar-
ing the extracted operation data with operation data of
the air-conditioning apparatus that is the target of moni-
toring

Advantageous Effects of Invention

[0008] Accordingtothe one embodimentofthe present
invention, the operation data of the plurality of air-condi-
tioning apparatuses is collected and stored for a fixed
period of time, and a larger amount of operation data to
be compared with operation data of the air-conditioning
apparatus that is the target of monitoring (target of ab-
normality detection) can be acquired. Therefore, itis pos-
sible to provide the monitoring apparatus for monitoring
air-conditioning apparatuses, which is capable of per-
forming the abnormality detection more quickly and ac-
curately than the related art.

Brief Description of Drawings
[0009]

[Fig. 1] Fig. 1 is a diagram for illustrating a system
configuration of an air-conditioning apparatus mon-
itoring system 100 according to Embodiment 1 of the
present invention.

[Fig. 2] Fig. 2 is a block diagram for illustrating a
configuration of a monitoring processing device 104
according to Embodiment 1 of the present invention.
[Fig. 3] Fig. 3 is a block diagram for illustrating a
configuration of a storage device 105 according to
Embodiment 1 of the present invention.
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[Fig. 4] Fig. 4 is a diagram for illustrating a device
configuration and other configurations of an air-con-
ditioning apparatus 101 according to Embodiment 1
of the present invention.

[Fig. 5] Fig. 5 is a diagram for illustrating a flow of
processing of abnormality detection and other
processing according to Embodiment 1 of the
present invention.

[Fig. 6] Fig. 6 is a diagram for illustrating a flow of
processing of extracting operation data according to
Embodiment 1 of the present invention.

[Fig. 7] Fig. 7 is a table for showing a relationship
between an abnormality detection mode and an ab-
normality detection method according to Embodi-
ment 1 of the present invention.

[Fig. 8] Fig. 8 is a graph for showing an example of
a relationship between steady indicator data and
monitoring data, which are on a feature value and a
variable item, according to Embodiment 1 of the
present invention.

[Fig. 9] Fig. 9 is a table for showing an example of a
relationship between classification items and stor-
age locations of operation data according to Embod-
iment 2 of the present invention.

[Fig. 10] Fig. 10 is a table for showing an example
of a relationship between related items and air-con-
ditioning apparatuses according to Embodiment 3 of
the present invention.

Description of Embodiments

[0010] Now, an air-conditioning apparatus monitoring
system according to embodiments of the present inven-
tion is described with reference to the drawings. In the
drawings, components denoted by the same reference
symbols correspond to the same or equivalent compo-
nents. This is common throughout the embodiments de-
scribed below. Further, the forms of the components de-
scribed herein are merely examples, and the compo-
nents are not limited to the forms described herein. In
particular, the combinations of the components are not
limited to only the combinations in each embodiment,
and the components described in another embodiment
may be applied to still another embodiment. Further, un-
less otherwise necessary to be distinguished or speci-
fied, a plurality of devices of the same type or other com-
ponents, which are distinguished from one another by
suffixes or in another way, may be described without the
suffixes. Further, in the drawings, the size relationship
between the components may be different from the actual
size relationship. In addition, a high-and-low relationship
or other relationships of temperature, pressure, or other
factors are not determined in relation to particular abso-
lute values, but are determined in a relative manner
based on a state, an operation, or other factors of sys-
tems, devices, or other conditions.
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Embodiment 1
<Device Configuration>

[0011] Fig. 1is a diagram for illustrating a system con-
figuration of an air-conditioning apparatus monitoring
system 100 according to Embodiment 1 of the present
invention, which is constructed mainly by an air-condi-
tioning apparatus monitoring apparatus 109. Now, a de-
scription is given of the configuration of the air-condition-
ing apparatus monitoring system 100 of Embodiment 1
with reference to Fig. 1. The air-conditioning apparatus
monitoring system 100 of Embodiment 1 includes the air-
conditioning apparatus monitoring apparatus 109 config-
ured to monitor an air-conditioning apparatus 101 and
perform abnormality detection and other processing. The
air-conditioning apparatus monitoring system 100 of Em-
bodiment 1 includes afirst air-conditioning apparatus 101
a and a second air-conditioning apparatus 101 b as the
air-conditioning apparatus 101. In addition, the air-con-
ditioning apparatus monitoring system 100 includes a lo-
cal controller 102, which corresponds to each air-condi-
tioning apparatus 101 and is configured to perform con-
trol of the air-conditioning apparatus 101 and other
processing.

[0012] A firstlocal controller 102a is configured to per-
form control of the first air-conditioning apparatus 101 a
and other processing, and a second local controller 102b
is configured to perform control of the second air-condi-
tioning apparatus 101b and other processing. Further,
the air-conditioning apparatus 101 and the local control-
ler 102 are installed in a housing 107 such as a building,
an apartment building, or a commercial facility. The first
air-conditioning apparatus 101 a and the first local con-
troller 102a are installed in a housing 107a, and the sec-
ond air-conditioning apparatus 101 b and the second lo-
cal controller 102b are installed in a housing 107b.
[0013] In Embodiment 1, the first air-conditioning ap-
paratus 101 a is set as an air-conditioning apparatus to
be monitored (to be subjected to abnormality detection).
Further, the second air-conditioning apparatus 101 b is
set as an air-conditioning apparatus whose operation da-
ta is to be collected by a monitoring processing device
104. Thus, although only one second air-conditioning ap-
paratus 101 bisillustrated in Fig. 1, the plurality of second
air-conditioning apparatuses 101b are connected to an
electrical communication line 103 via the local controllers
102 in actuality. The lower the number of second air-
conditioning apparatuses 101 b is, the larger the amount
of available operation data is expected. The first air-con-
ditioning apparatus 101 a may be the second air-condi-
tioning apparatus 101 b, namely, an air-conditioning ap-
paratus for collection of operation data. Further, the sec-
ond air-conditioning apparatus 101 b may be the first air-
conditioning apparatus 101 a, namely, an air-condition-
ing apparatus to be monitored.

[0014] Further, the air-conditioning apparatus monitor-
ing system 100 includes the air-conditioning apparatus
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monitoring apparatus 109 including the monitoring
processing device 104 and a storage device 105 in a
remote management center 106. The monitoring
processing device 104 is connected to each local con-
troller 102 described above via the electrical communi-
cation line 103 for communication, and can transmit/re-
ceive signals containing various kinds of data. The mon-
itoring processing device 104 of Embodiment 1 is con-
figured to perform processing such as abnormality de-
tection and storage of data into the storage device 105
for data contained in signals transmitted from each local
controller 102. The storage device 105 is connected to
the monitoring processing device 104 for communica-
tion. The storage device 105 is configured to store data
contained in signals transmitted from the monitoring
processing device 104. Further, the storage device 105
transmits, to the monitoring processing device 104, sig-
nals containing operation data necessary for the moni-
toring processing device 104 to perform processing. In
Embodiment 1, it is assumed that the air-conditioning
apparatus monitoring apparatus 109 includes two stor-
age devices 105, namely, a storage device 105a and a
storage device 105b.

[0015] The local controller 102 is connected to the cor-
responding air-conditioning apparatus 101 for communi-
cation directly or via a dedicated adaptor, and can com-
municate to/from the air-conditioning apparatus 101. Fur-
ther, the local controller 102 is also connected to the mon-
itoring processing device 104 via the electrical commu-
nication line 103, and can communicate to/from the mon-
itoring processing device 104. The local controller 102
controls the air-conditioning apparatus 101 by giving an
instruction to the air-conditioning apparatus 101 based
on operation data, which is data on an operation of the
air-conditioning apparatus 101 transmitted regularly from
the air-conditioning apparatus 101. Further, the local con-
troller 102 stores operation data, which is obtained from
the air-conditioning apparatus 101, for a predetermined
period of time (e.g., one day), and transmits the operation
data to the monitoring processing device 104 regularly.
[0016] Fig. 2 is a block diagram for illustrating a con-
figuration of the monitoring processing device 104 ac-
cording to Embodiment 1 of the present invention. The
monitoring processing device 104 of Embodiment 1 in-
cludes an arithmetic unit 120, a control unit 121, a com-
munication unit 122, a display unit 123, and a storage
unit 124. The arithmetic unit 120 is configured to perform
arithmetic operations necessary for the control unit 121
to perform processing, for example, calculation of an av-
erage value of pieces of indicator data. The control unit
121 is configured to coordinate operations to be executed
by the monitoring processing device 104, such as an in-
struction of operation-related data to the local controller
102, selection of an abnormality detection mode, and ab-
normality detection.

[0017] The communication unit 122 is configured to
acquire signals containing operation data transmitted
from the local controller 102 via the electrical communi-
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cation line 103. Further, the communication unit 122 re-
ceives past operation data stored in the storage device
105, and transmits operation data acquired from the local
controller 102 to the storage device 105. In Embodiment
1, as described later, it is assumed that the communica-
tion unit 122 transmits, to the storage device 105, oper-
ation data that is determined by the control unit 121 as
datato be stored into the storage device 105. The display
unit 123 is configured to display, for example, a result of
processing performed by the control unit 121. In Embod-
iment 1, the display unit 123 displays a determination
result in the abnormality detection processing. The stor-
age unit 124 is configured to store data necessary for the
monitoring processing device 104 to perform processing,
for example, operation data transmitted from the local
controller 102.

[0018] Units of the monitoring processing device 104
of Embodiment 1, such as the arithmetic unit 120 and
the control unit 121, can be implemented as apparatuses
by respectively different pieces of hardware. In this de-
scription, while respective units of the monitoring
processing device 104 are implemented by arithmetic
control means (computer), for example, a central
processing unit (CPU), those processing procedures
may be programed in advance and implemented by, for
example, software and firmware. The arithmetic control
means executes those programs to perform processing
based onthose programs, to thereby implement process-
ing performed by the respective units described above.
Data of those programs may be stored in, for example,
the storage unit 124.

[0019] Fig. 3 is a block diagram for illustrating a con-
figuration of the storage device 105 according to Embod-
iment 1 of the present invention. The storage device 105
of Embodiment 1 includes two storage devices 150 (150a
and 150b). Further, respective storage devices 150 in-
clude communication units 140 (140a and 140b) and
storage units 141 (141 a and 141b). The communication
unit 140 is configured to communicate signals containing
operation data to/from the monitoring processing devices
104. Further, the storage unit 141 is configured to store
operation data transmitted from the monitoring process-
ing device 104. For example, data (e.g., data on used
refrigerant and component devices) on the second air-
conditioning apparatus 101 b and operation data of the
second air-conditioning apparatus 101b are stored in as-
sociation with each other. Further, the storage device
105 transmits, to the monitoring processing device 104,
operation data necessary for the monitoring processing
device 104 to perform processing. The storage device
105 desirably has a storage capacity of operation data
for approximately one year of the first air-conditioning
apparatus 101 a and the second air-conditioning appa-
ratus 101 b though the storage capacity is not particularly
limited thereto. For example, when operation data can
be stored for one year after installation of the air-condi-
tioning apparatus, it is possible to store a series of pieces
of operation data on outside air temperature and indoor
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loads for respective seasons. Further, for example, op-
eration data for three or more years may be stored in
vain because operation data that contains a variation due
to degradation over time may be used for abnormality
detection, resulting in a failure to detect an abnormality
due to degradation over time.

[0020] Fig. 4 is a diagram for illustrating a device con-
figuration and other configurations of the air-conditioning
apparatus 101 according to Embodiment 1 of the present
invention. As described above, the air-conditioning ap-
paratus 101 is installed in the housing 107. The air-con-
ditioning apparatus 101 of Embodiment 1 is an apparatus
capable of employing vapor-compression refrigeration to
perform refrigerant cycle operations for circulating refrig-
erant for air conditioning, to thereby cause each use unit
303 to process the selected cooling instruction (cooling
on/off) or heating instruction (heating on/off) and cool or
heat an air-conditioning target space. The air-condition-
ing apparatus 101 of Embodiment 1 is configured such
that a heat source unit 301 and the use units 303 (303a
and 303b) are connected to each other via an indoor
liquid pipe 27 and an indoor gas pipe 28, which serve as
refrigerant pipes.

<Heat Source Unit 301>

[0021] The heat source unit 301 of Embodiment 1 in-
cludes a compressor 1, a four-way valve 2, a heat source-
side heat exchanger 3, a heat source-side air-sending
device 4, a subcooling heat exchanger 11, an accumu-
lator 19, a bypass pressure reducing mechanism 20, and
abypass pipe 21. The compressor 1 is configured to suck
and compress refrigerant such that the compressed re-
frigerant has high temperature and high pressure, and
discharge the refrigerant. The compressor 1 of Embod-
iment 1 includes, for example, an inverter apparatus, and
can finely change the capacity (amount of refrigerant to
be sent out per unit time) of the compressor 1 by enabling
the number of revolutions (driving frequency) to be con-
trolled. In this case, the compressor 1 is one of devices
for controlling refrigerant pressure. The four-way valve 2
is a valve configured to switch the direction in which the
refrigerant flows. The four-way valve 2 has four ports,
namely, first to fourth ports. The first port, the second
port, the third port, and the fourth port are connected to
a discharge side of the compressor 1, the heat source-
side heat exchanger 3, a suction side of the compressor
1, and the indoor gas pipe 28, respectively. The four-way
valve 2 changes the flow passage by switching between
a state (state indicated by solid line of Fig. 1) in which
the first port and the second port communicate to each
other and the third port and the fourth port communicate
to each other and a state (state indicated by broken line
of Fig. 1) in which the first port and the fourth port com-
municate to each other and the second port and the third
port communicate to each other.

[0022] The heat source-side heat exchanger 3 is, for
example, a cross-fin type fin- and-tube heat exchanger
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including a heat transfer tube and many fins. The heat
source-side heat exchanger 3 is configured to, for exam-
ple, exchange heat between outside air and refrigerant.
The heat source-side heat exchanger 3 serves as an
evaporator configured to evaporate and vaporize refrig-
erant at the time of, for example, a heating operation.
Further, the heat source-side heat exchanger 3 serves
as a condenser configured to condense and liquify re-
frigerant in a cooling operation. Further, the heat source-
side air-sending device 4 is a propeller fan or other de-
vices to be driven by a motor (not shown) including, for
example, a DC fan motor. The heat source-side air-send-
ing device 4 is configured to supply, for example, outside
air to the heat source-side heat exchanger 3. The heat
source-side air-sending device 4 of Embodiment 1 com-
prises a fan capable of changing the flowrate of air to be
supplied to the heat source-side heat exchanger 3. In
this case, the heat source-side air-sending device is one
of devices for controlling refrigerant pressure. The accu-
mulator 19 is configured to store excessive refrigerant in
the refrigerant circuit during the operation. Further, the
accumulator 19 accumulates liquid refrigerant that tem-
porarily occurs at the time of change in operation state,
to thereby prevent a large amount of liquid refrigerant
from flowing into the compressor 1.

[0023] The subcooling heat exchanger 11 comprises,
for example, a double pipe heat exchanger. The subcool-
ing heat exchanger 11 includes a first flow passage and
a second flow passage, and is an intermediate heat ex-
changer configured to exchange heat between flows of
refrigerant passing through respective flow passages.
Refrigerant flowing into or out of the heat source-side
heat exchanger 3 passes through the first flow passage,
while a refrigerant that has passed through the bypass
pressure reducing mechanism 20 flows into the second
flow passage and then out to the bypass pipe 21. The
subcooling heat exchanger 11 is not limited to the double
pipe heat exchanger, and may have any structure as long
as the subcooling heat exchanger 11 allows exchange
of heat between the refrigerant passing through the first
flow passage and therefrigerant passing through the sec-
ond flow passage. The bypass pressure reducing mech-
anism 20 is configured to adjust the pressure and flowrate
of refrigerant passing through the subcooling heat ex-
changer 11 and the bypass pipe 21.

[0024] In the heat source unit 301, a pressure sensor
201 is provided to a discharge side pipe of the compres-
sor 1 and a pressure sensor 211 is provided to a suction-
side pipe of the compressor 1. The pressure sensor 201
and the pressure sensor 211 are configured to measure
(detect) pressures of refrigerant at respective installation
positions. Further, a temperature sensor 202 is provided
to the discharge side of the compressor 1, and a temper-
ature sensor 203 is provided to a liquid side (liquid refrig-
erant side or two-phase gas-liquid refrigerant passage
side) of the heat source-side heat exchanger 3. Further,
a temperature sensor 207 is installed between a high-
pressure side of the subcooling heat exchanger 11 and
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an indoor liquid pipe, a temperature sensor 212 is in-
stalled between the bypass pressure reducing mecha-
nism 20 and a low-pressure side of the subcooling heat
exchanger 11, and a temperature sensor 213 is installed
at a low-pressure side outlet of the subcooling heat ex-
changer 11. Each temperature sensor is configured to
measure refrigerant temperature at the installation posi-
tion. Further, an outside air temperature sensor 204 is
installed at, for example, an air inlet of the heat source
unit 301, and is configured to measure outside air tem-
perature.

[0025] Further, the air-conditioning apparatus 101 in-
cludes a controller 108 configured to control the operation
state of the air-conditioning apparatus 101. In Embodi-
ment 1, the controller 108 transmits operation data, which
is obtained by, for example, measurement by various
types of sensors installed in the air-conditioning appara-
tus 101, to the local controller 102.

<Use Unit 303>

[0026] The use unit 303 includes a use-side pressure
reducing mechanism 14 and a use-side heat exchanger
15. The use-side pressure reducing mechanism 14 is
configured to adjust the amount and pressure of refrig-
erant passing through the use-side heat exchanger 15.
The use-side heat exchanger 15 is configured to ex-
change heat between air and refrigerant in, for example,
the air-conditioning target space. For example, the use-
side heat exchanger 15 serves as a condenser in a heat-
ing operation, and condenses and liquifies refrigerant.
Further, the use-side heat exchanger 15 serves as an
evaporator in a cooling operation, and evaporates and
vaporizes refrigerant.

[0027] Further, in the use unit 303, a temperature sen-
sor 208 is provided to a liquid side (liquid refrigerant side
or two-phase gas-liquid refrigerant passage side) of the
use-side heat exchanger 15. Further, the temperature
sensor 208 is provided to a gas side (gas refrigerant side
or two-phase gas-liquid refrigerant passage side) of the
use-side heat exchanger 15. Further, a temperature sen-
sor 210 is configured to measure temperature of indoor
air (air of air-conditioning target space).

<Normal Operation Mode>

[0028] In the air-conditioning apparatus 101, the con-
troller 108 controls devices included in the heat source
unit 301 and the use unit 303 in accordance with an in-
struction for air-conditioning required by the use unit 303
and operates in a cooling operation mode or a heating
operation mode, to thereby achieve air conditioning for
the air-conditioning target space.

[0029] First, the cooling operation mode is described.
In the cooling operation mode, the controller 108 switch-
es the four-way valve 2 such that the first port and the
second port communicate to each other and the third port
and the fourth port communicate to each other at the
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same time.

[0030] The high-temperature, high-pressure gas re-
frigerant discharged from the compressor 1 flows into the
heat source-side heat exchanger 3 via the four-way valve
2. The refrigerant, which has flowed into the heat source-
side heat exchanger 3, rejects heat into the outside air
through air sent by the heat source-side air-sending de-
vice 4. After that, the subcooling heat exchanger 11 cools
the refrigerant by a low-pressure refrigerant, and then,
the refrigerant is divided into refrigerant flowing through
the indoor liquid pipe 27 and refrigerant flowing through
the bypass pressure reducing mechanism 20. The pres-
sure of the refrigerant flowing through the indoor liquid
pipe 27 is reduced by the use-side pressure reducing
mechanism 14, and the refrigerant turns into low-pres-
sure two-phase refrigerant. Then, the low-pressure two-
phase refrigerant cools indoor air while passing through
the use-side heat exchanger 15, and turns into low-pres-
sure gas refrigerant. After that, the low-pressure gas re-
frigerant flows through the indoor gas pipe 28 and the
four-way valve 2 into the accumulator 19, and then is
sucked into the compressor 1 again.

[0031] The controller 108 controls the compressor 1
such that evaporating temperature in the use-side heat
exchanger 15 is a predetermined value. The evaporating
temperature is saturation temperature under the pres-
sure detected by the pressure sensor 211. Further, the
controller 108 controls the heat source-side air-sending
device 4 such that condensing temperature in the heat
source-side heat exchanger 3 is a predetermined value.
The condensing temperature is saturation temperature
under the pressure detected by the pressure sensor 201.
Further, the controller 108 controls the bypass pressure
reducing mechanism 20 such that a degree of bypass
superheat is a predetermined value. The degree of by-
pass superheat is a temperature difference obtained by
subtracting the temperature detected by the temperature
sensor 212 from the temperature detected by the tem-
perature sensor 213. Further, the controller 108 controls
the use-side pressure reducing mechanism 14asuch that
a degree of indoor superheat is a predetermined value.
The degree of indoor superheat is a temperature differ-
ence obtained by subtracting the temperature detected
by the temperature sensor 208 from the temperature de-
tected by the temperature sensor 209.

[0032] On the other hand, in the heating operation
mode, the controller 108 switches the four-way valve 2
such that the first port and the second port communicate
to each other and the third port and the fourth port com-
municate to each other at the same time. Further, the
bypass pressure reducing mechanism 20 has a fully
closed opening degree.

[0033] The high-temperature and high-pressure gas
refrigerant discharged from the compressor 1 flows
through the four-way valve 2 into the indoor gas pipe 28,
heats indoor air in the use-side heat exchanger 15, and
turns into a high-pressure liquid refrigerant. After that,
the pressure of the high-pressure liquid refrigerant is re-
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duced by the use-side pressure reducing mechanism 14,
and the refrigerant turns into low-pressure two-phase re-
frigerant. Then, the low-pressure two-phase refrigerant
passes through the subcooling heat exchanger 11 via
the indoor liquid pipe 27, and flows into the heat source-
side heat exchanger 3. The refrigerant, which has flowed
into the heat source-side heatexchanger 3, receives heat
from outside air, and turns into low-pressure gas refrig-
erant. Then, the low-pressure gas refrigerant passes
through the accumulator 19 via the four-way valve 2, and
is sucked into the compressor 1 again.

[0034] The controller 108 controls the compressor 1
such that condensing temperature in the use-side heat
exchanger 15 is a predetermined value. Further, the con-
troller 108 controls the heat source-side air-sending de-
vice 4 such that evaporating temperature in the heat
source-side heat exchanger 3 is a predetermined value.
Further, the controller 108 controls the use-side pressure
reducing mechanism 14a such that a degree of indoor
subcooling is a predetermined value. The degree of in-
door subcooling is a temperature difference obtained by
subtracting the temperature detected by the temperature
sensor 208 from the saturation temperature under the
pressure detected by the pressure sensor 201.

<Abnormality Detection Processing>

[0035] Fig. 5 is a diagram for illustrating a flow of
processing of abnormality detection and other process-
ing according to Embodiment 1 of the present invention.
Now, a description is given of processing to be performed
by the air-conditioning apparatus monitoring apparatus
109 (monitoring processing device 104) of Embodiment
1 with reference to Fig. 5. The description is based on
the assumption that the monitoring processing device
104 uses operation data of the first air-conditioning ap-
paratus 101 a in the cooling operation mode to perform
abnormality determination processing.

[0036] In Step S1, when one day has passed (for ex-
ample, when twelve o’clock at night is reached), each
local controller 102 transmits a signal. The communica-
tion unit 122 of the monitoring processing device 104
obtains operation data of each air-conditioning apparatus
101 from the transmitted signal. The operation data is
stored into the storage unit 124. In this description, it is
assumed that the operation data is collected on a day-
to-day basis, but the frequency is not limited thereto.
[0037] Then,in Step S2, the monitoring processing de-
vice 104 extracts data on operations in a steady state
from among transmitted operation data as monitoring da-
ta. Determination of monitoring data is performed as fol-
lows. First, steady state parameters for determining
whether or not the air-conditioning apparatus 101 is in
the steady state are defined in advance. In Embodiment
1, for example, the steady state parameters are the driv-
ing frequency of the compressor 1, the pressure (high
pressure) detected by the pressure sensor 201, the pres-
sure (low pressure) detected by the pressure sensor 211,

10

15

20

25

30

35

40

45

50

55

the degree of heat source-side outlet subcooling (satu-
ration temperature converted from pressure detected by
pressure sensor 201 - temperature detected by temper-
ature sensor 203) and the degree of bypass superheat
(temperature detected by temperature sensor 213 - tem-
perature detected by temperature sensor 212). The arith-
metic unit 120 calculates a moving average value of de-
tection values (instantaneous values) for 15 minutes in
relation to each steady state parameter. After that, when
adifference between the moving average value and each
instantaneous value at each measurement time is equal
to or smaller than a predetermined value, for example,
the arithmetic unit 120 determines that the steady state
parameter at that measurement time is stable. Then, the
arithmetic unit 120 sets, as the steady state, a state in
which all the steady determination parameters are deter-
mined as being stable. In this description, a predeter-
mined value is used, but an aberration or other values
may be used to perform determination. The calculation
and determination as described above are executed at
each measurement time, and operation data in a meas-
urement time determined as being the steady state is
extracted as monitoring data for that day.

[0038] In Step S3, the monitoring processing device
104 selects an abnormality detection mode for determin-
ing an abnormality. The abnormality detection mode in
Embodiment 1 is refrigerant amount insufficiency detec-
tion, heat exchanger contamination detection for a heat
source-side heat exchanger, lock detection for the by-
pass pressure reducing mechanism 20, or compressor
degradation detection.

[0039] Fig. 6 is a diagram for illustrating a flow of
processing of extracting operation data according to Em-
bodiment 1 of the present invention. In Step S4, the mon-
itoring processing device 104 selects the second air-con-
ditioning apparatus 101 b having the same heat amount
and the same processing effect associated with the heat
amount as the first air-conditioning apparatus 101 a, for
example, the second air-conditioning apparatus 101 b
having the same model as the first air-conditioning ap-
paratus 101 a, and performs processing of extracting in-
dicator data from operation data of the selected second
air-conditioning apparatus 101 b. In the selection of the
second air-conditioning apparatus 101 b, the air-condi-
tioning apparatus monitoring apparatus 109 determines
whether or not such condition of equality, or equality con-
dition, is satisfied for, for example, devices constituting
the air-conditioning apparatus (refrigerant circuit) and
other processing. However, depending on specifics of a
condition, the equality condition does not always require
rigid equality and the equality condition may have a pre-
defined range (range of equality) in which the equality
condition can be determined as being satisfied.

[0040] First, in Step S30, the monitoring processing
device 104 determines whether or not the type of refrig-
erantincluded in the refrigerant circuit is the same. When
the type of refrigerant differs, the way of controlling de-
vices constituting the refrigerant circuit also differs, lead-
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ing to different pieces of operation data. When it is de-
termined that the type of refrigerant is the same, in Step
S31, the monitoring processing device 104 determines
whether or not a specification of the compressor 1 is the
same. The specification of the compressor 1 includes,
for example, a compressor cylinder capacity and a com-
pressortype (e.g., scroll compressor and rotary compres-
sor). When the specification of the compressor 1 is the
same, the condition on the refrigerant flowrate (cooling
capacity) can be considered as being equal.

[0041] Further,in Step S32, the monitoring processing
device 104 determines whether or not the specification
of the heat source-side heat exchanger 3 is the same.
The specification of the heat source-side heat exchanger
3 includes, for example, the shape of fin, the pipe outer
heat transfer area, and the pipe inner heat transfer area.
When the monitoring processing device 104 determines
that the specification of the heat source-side heat ex-
changer 3 is the same, in Step S33, the monitoring
processing device 104 further determines whether or not
the specification of the heat source-side air-sending de-
vice 4 is the same. The specification of the heat source-
side air-sending device 4 includes, for example, the
shape of fin (e.g., propeller fan) and the range of number
of revolutions. When the specification of the heat source-
side heat exchanger 3 is the same, the condition on the
heat transfer area can be considered as being equal.
Further, when the specification of the heat source-side
air-sending device 4 is the same, the condition on the
flowrate can be considered as being equal. Thus, it is
possible to consider thatthe condition on the heattransfer
performance in the heat source-side heat exchanger 3
is equality.

[0042] For example, regarding the second air-condi-
tioning apparatus 101 b, when the used refrigerant is the
same, and the specifications of the compressor 1, the
heat source-side heat exchanger 3, and the heat source-
side air-sending device 4 can be considered as being
equal, the processable heat amount and the processing
efficiency are almost the same even under different spec-
ifications of other devices (e.g., pressure reducing mech-
anism type and accumulator) and other different condi-
tions. As a result, past operation data of the first air-con-
ditioning apparatus 101 a stored in the storage device
105 serves as indicator data. Further, for example, in the
development of an air-conditioning apparatus, an air-
conditioning apparatus having another model name is
often released although only a part of the specification
is changed from existing one. Under such circumstances,
operation data of the second air-conditioning apparatus
101 b having a different model name but satisfying con-
ditions can be used to detect an abnormality of the first
air-conditioning apparatus 101 a. Thus, it is possible to
drastically increase the amount of operation data that
can be referred to in the abnormality detection process-
ing. As a result, more opportunities for detection can be
obtained and the detection accuracy improves.

[0043] Further,inEmbodiment1,in Step S34, the mon-
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itoring processing device 104 determines whether or not
precipitation or wind speed is excessive (whether or not
operation data does not satisfy weather conditions). Data
on weather (weather information) is used to avoid extrac-
tion of operation data, which is obtained when the air-
conditioning apparatus is operated under extreme
weather conditions, for example, a typhoon, as indicator
data, to thereby prevent erroneous detection in the ab-
normality detection. In this case, excessive precipitation
is set as, for example, a day on which a heavy rain warn-
ing or a heavy rain advisory is issued in the installation
area of the second air-conditioning apparatus 101 b
(housing 107b). Further, excessive wind speed is set as,
for example, a day on which a storm warning or a storm
advisory is issued in the installation area of the second
air-conditioning apparatus 101 b. To implement the de-
termination in Step S34, for example, weather informa-
tion provided from external institutions and operation da-
ta are associated with each other and stored in the stor-
age device 105. Further, for example, it may be deter-
mined whether or not precipitation or wind speed is ex-
cessive based on specific values (e.g., precipitation of 5
mm/h and wind speed of 15 m/s).

[0044] Then,in Step S35, operation data of the second
air-conditioning apparatus 101 b that satisfies the above-
mentioned condition is extracted as indicator data. In this
case, for example, operation data of the second air-con-
ditioning apparatus 101 b that is not determined as indi-
cator data may be used as indicator data at the time of
abnormality detection processing in another first air-con-
ditioning apparatus 101 a.

[0045] Then, in Step S5, the monitoring processing de-
vice 104 extracts operation data (hereinafter referred to
as "steady indicator data") in the steady state from the
indicator data in order to extract indicator data that is
similar to the monitoring data extracted in Step S2.
[0046] Fig. 7 is a table for showing a relationship be-
tween an abnormality detection mode and an abnormality
detection method according to Embodiment 1 of the
present invention. In Step S6, the monitoring processing
device 104 further extracts data on a variable item and
a feature value from the extracted steady indicator data
in accordance with the abnormality detection mode se-
lected in Step S3. For example, the extracted steady in-
dicator data contains all the pieces of operation data such
as all the temperatures and pressures detected in the
selected second air-conditioning apparatus 101 b. In
view of this, data on the variable item and the feature
value necessary for abnormality detection is extracted
from the steady indicator data. In this case, the feature
value is a parameter that changes due to occurrence of
an abnormality. Further, the variable item is a parameter
that changes without occurrence of an abnormality. The
feature value and the variable item differ depending on
the abnormality detection mode.

[0047] Now, a specific description is given of a proce-
dure of each abnormality detection. First, there is de-
scribed a case where an abnormality detection mode for
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detecting refrigerant amount insufficiency in the refriger-
ant circuit is selected. For example, the degree of con-
denser outlet subcooling (difference between saturation
temperature of pressure detected by pressure sensor
201 and temperature detected by temperature sensor
203) is smaller in a case where the refrigerant amount is
insufficient compared with a case where the refrigerant
amount is not insufficient. Meanwhile, the degree of con-
denser outlet subcooling changes depending on the out-
side air temperature even when the refrigerant amount
does not decrease. In view of this, the feature value and
the variable item in the case where the abnormality de-
tection mode for detecting refrigerant amount insufficien-
cy is selected are set as the degree of condenser outlet
subcooling and the outside air temperature, respectively.
For example, under a condition in which the outside air
temperature is similar, the degree of condenser outlet
subcooling in the monitoring data and the degree of con-
denser outlet subcooling in the steady indicator data are
compared with each other, to thereby determine insuffi-
ciency of the refrigerant amount. The steady indicator
data contains operation data of the second air-condition-
ing apparatus 101 b. Thus, even when there occurs no
leakage of refrigerant in the first air-conditioning appara-
tus 101 a, insufficiency of the refrigerant amount in the
second air-conditioning apparatus 101 b results in ab-
normality detection of the refrigerant amount insufficien-
cy.

[0048] Next, a description is given of a case where an
abnormality detection mode for detecting contamination
of the heat source-side heat exchanger 3 is selected.
When a fin or other components of the heat source-side
heat exchanger 3 is contaminated, the heat transfer per-
formance deteriorates. Thus, when the heat source-side
heat exchanger 3 serves as a condenser through oper-
ation in the cooling operation mode, the temperature dif-
ference between the condensing temperature and the
outside air temperature increases. Meanwhile, the tem-
perature difference between the condensing tempera-
ture and the outside air temperature also changes de-
pending on the outside air temperature. In view of this,
the feature value and the variable item in the case where
the abnormality detection mode for detecting contamina-
tion of the heat source-side heat exchanger 3 is selected
are set as the temperature difference between the con-
densing temperature and the outside air temperature and
the outside air temperature, respectively. For example,
under a condition in which the outside air temperature is
similar, the temperature difference between the con-
densing temperature and the outside air temperature in
the monitoring data and the temperature difference be-
tween the condensing temperature and the outside air
temperature in the steady indicator data are compared
with each other, to thereby determine contamination of
the heat source-side heat exchanger 3. The abnormality
detection for contamination of the heat source-side heat
exchanger 3 can be carried out also in the heating oper-
ation mode. In this case, the feature value is set as the
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temperature difference between the evaporating temper-
ature and the outside air temperature.

[0049] Next, a description is given of a case where an
abnormality detection mode for detecting locking of the
bypass pressure reducing mechanism 20 is selected.
When a valve of the bypass pressure reducing mecha-
nism 20 does not operate, the degree of superheat of the
refrigerant in the second flow passage of the subcooling
heat exchanger 11 changes and cannot be controlled to
afixed value. For example, when a valve opening degree
is fixed in an opening state, the degree of superheat in-
creases by 10 degrees Celsius or more. Further, when
the valve opening degree is fixed in a closed state, the
refrigerant does not pass through the second flow pas-
sage, and thus the degree of superheat is 0. In view of
this, the feature value in the case where the abnormality
detection mode for detecting locking of the bypass pres-
sure reducing mechanism 20 is selected is set as the
degree of superheat of the refrigerant in the subcooling
heat exchanger 11. Further, the variable item is set as
the opening degree of the bypass pressure reducing
mechanism 20. The degree of superheat in the monitor-
ing data and the degree of superheat in the steady indi-
cator data are compared with each other, to thereby de-
termine locking of the bypass pressure reducing mech-
anism 20.

[0050] Next, a description is given of a case where an
abnormality detection mode for detecting degradation of
the compressor is selected. The feature value in the case
where the abnormality detection mode for detecting deg-
radation of the compressor is selected is the discharge
temperature of the compressor 1. Further, the variable
item is the condensing temperature and the evaporating
temperature. The discharge temperature in the monitor-
ing data and the discharge temperature in the steady
indicator data are compared with each other, to thereby
determine compressor degradation.

[0051] In Step S7, the arithmetic unit 120 calculates
an average value of pieces of feature value data for each
variable item. For example, the variable item is divided
at afixedinterval or by other methods to divide the feature
value data, and the average value of a group of pieces
of feature value data is calculated. For example, when
the variable item is the outside air temperature, the out-
side air temperature is divided in units of 4.5 degrees
Celsius (..., 20.5 degrees Celsius to 25.0 degrees Celsi-
us, 25.5 degrees Celsius to 30.0 degrees Celsius, ...) to
calculate the average value.

[0052] Fig. 8 is a graph for showing an example of a
relationship between the steady indicator data and the
monitoring data, which are on the feature value and the
variable item, according to Embodiment 1 of the present
invention. In Step S8, the arithmetic unit 120 calculates
a difference value between the average value of feature
values and the monitoring data. Then, in Step S9, the
control unit 121 determines whether or not the difference
value calculated by the arithmetic unit 120 is equal to or
larger than a predetermined value. When the control unit
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121 determines that the difference value is equal to or
larger than the predetermined value, the control unit 121
determines that the value is abnormal and issues an ab-
normality notification (Step S10). Further, when the con-
trol unit 121 determines that the difference is not equal
to or larger than the predetermined value, the control unit
121 determines that the value is normal and issues a
normality notification (Step S11). The determination of
an abnormality in a case where there are a plurality of
pieces of monitoring data is not particularly limited. For
example, when the control unit 121 determines that the
differenceis equal to or larger than a predetermined value
for at least one of the plurality of pieces of monitoring
data, the control unit 121 may determine that there is an
abnormality. Instead, when the control unit 121 deter-
mines that the difference is equal to or larger than a pre-
determined value for every one of the plurality of pieces
of monitoring data, the control unit 121 may determine
that there is an abnormality.

[0053] In Step S12, the monitoring processing device
104 determines whether or not the processing is com-
plete for all the abnormality detection modes. When the
monitoring processing device 104 determines that the
processing is not complete, the monitoring processing
device 104 returns to Step S2, selects an abnormality
detection mode that has not been selected yet, and per-
forms determination of abnormality detection.

[0054] On the contrary, when determination of abnor-
mality detection is complete for all the abnormality de-
tection modes, in Step S13, the control unit 121 deter-
mines whether or not the difference value between the
average value of feature values and the monitoring data
is equal to or smaller than an appropriate difference value
for all of the abnormality detection modes. When the con-
trol unit 121 determines that the difference is equal to or
smaller than the appropriate difference value, the control
unit 121 causes the storage device 105 to store operation
data of the first air-conditioning apparatus 101 a. In this
manner, through storage of operation data containing
monitoring data that is determined as being equal to or
smallerthan an appropriate difference value, itis possible
to store operation data for which an abnormality has not
occurred. Therefore, it is possible to ensure that the in-
dicator datais an aggregate of pieces of normal operation
data and to ensure reliability of data. In this case, relia-
bility of operation data to be stored into the storage device
105 can be improved by causing the difference value
threshold value of Step S13 to be smaller than the differ-
ence value determination value of Step S9.

[0055] Operation data is stored in the storage device
105 after processing of Step S13 for one year after in-
stallation of the air-conditioning apparatus, for example.
When operation data for one year can be stored, a series
of pieces of operation data on outside air temperature
andindoor loads can be stored. For example, continuous
storage of data for three or four years may result in a
failure to determine degradation when degradation over
time has progressed. In view of this, the system of Em-
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bodiment 1 stores operation data for only a predeter-
mined period of time after installation of the air-condition-
ing apparatus.

[0056] As described above, the monitoring processing
device 104 of Embodiment 1 collects operation data of
the second air-conditioning apparatus 101 b and stores
the operation data into the storage device 105, to thereby
be able to detect an abnormality based on a larger
amount of operation data.

Embodiment 2

[0057] Fig. 9 is a table for showing an example of a
relationship between classification items and storage lo-
cations of operation data according to Embodiment 2 of
the present invention. Although not particularly men-
tioned in Embodiment 1 described above, the storage
location of operation data may be classified and divided
based on conditions on abnormality detection for the air-
conditioning apparatus 101, such as a refrigerant name
and the specification of the compressor, and then the
operation data may be stored in the storage device 105
based thereon. For example, the air-conditioning appa-
ratus monitoring system 100 includes two storage devic-
es 105. Further, each storage device 105 includes two
storage devices 150. Thus, the storage area of operation
data in the entire system can be divided into four areas.
[0058] In the example shown in Fig. 9, the monitoring
processing device 104 classifies the storage location of
operation data depending on whether the refrigerant type
is R32 or R410A and on whether the compressor 1 is a
rotary compressor or a scroll compressor. For example,
operation data of the air-conditioning apparatus 101 in
which the refrigerant type is R32 and the compressor 1
is a rotary compressor is classified such that the opera-
tion data is stored in the storage device 150a of the stor-
age device 105a. Further, operation data of the air-con-
ditioning apparatus 101 in which the refrigerant type is
R32 and the compressor 1 is a scroll compressor is clas-
sified such that the operation data is stored in the storage
device 150b of the storage device 105a. Further, opera-
tion data of the air-conditioning apparatus 101 in which
the refrigerant type is R410A and the compressor 1 is a
rotary compressor is classified such that the operation
data is stored in the storage device 150a of the storage
device 105b. Finally, operation data of the air-condition-
ing apparatus 101 in which the refrigerant type is R410A
and the compressor 1 is a scroll compressor is classified
such that the operation data is stored in the storage de-
vice 150b of the storage device 105b.

[0059] As described above, the air-conditioning appa-
ratus monitoring system 100 of Embodiment 2 classifies
the storage location of operation data based on condi-
tions on abnormality detection for the air-conditioning ap-
paratus 101 and stores the operation data based on the
classification. Thus, operation data can be accessed by
specifying in advance the storage device 105 or other
similar apparatuses at the time of, for example, extraction
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of operation data by the monitoring processing device
104. Therefore, it is possible to speed up information
processing by avoiding unnecessary data access. For
example, unnecessary data access can be avoided more
effectively by, for example, classifying the storage loca-
tion of operation data based on conditions on abnormality
detection in a frequently selected abnormality detection
mode.

Embodiment 3

[0060] Fig. 10 is a table for showing an example of a
relationship between related items and air-conditioning
apparatuses according to Embodiment 3 of the present
invention. For example, an installation crew member
(construction crew member) or other such person inputs
an extended pipe length (longest part) and an extended
pipe height difference in the air-conditioning apparatus
101 into the local controller 102 as data at the time of
installation of the air-conditioning apparatus 101. Then,
the local controller 102 transmits the data to the monitor-
ing processing device 104. The monitoring processing
device 104 stores the data into the storage device 105.
At this time, classification is made based on the extended
pipe length and the extended pipe height difference, and
the storage location of operation data of each air-condi-
tioning apparatus 101 is defined. With this, it is possible
to access operation data by specifying in advance the
storage device 105 or other similar apparatuses at the
time of, for example, extraction of operation data by the
monitoring processing device 104. Therefore, it is possi-
ble to speed up information processing by avoiding un-
necessary data access.

[0061] For example, when the pipe length is large or
the pipe height difference is large, its pipe resistance in-
creases the refrigerant pressure (condensing tempera-
ture). Thus, when abnormality detection for contamina-
tion of the heat source-side heat exchanger 3 is per-
formed, consideration of the pipe length or the pipe height
difference increases the determination accuracy of ab-
normality detection. In view of this, operation data stored
in the storage device 105 is classified based on the ex-
tended pipe length (longest part) or the extended pipe
height difference. Then, the control unit 121 extracts op-
eration data of the second air-conditioning apparatus 101
b, which is classified into the same category as the first
air-conditioning apparatus 101 a, at the time of perform-
ing abnormality detection for contamination of the heat
source-side heat exchanger 3, and determines abnor-
mality detection.

[0062] Further, as data on device connection, the
number of connected use units 303 and the capacity of
the use-side heat exchanger 15 of each use unit 303 in
the air-conditioning apparatus 101 may be used to clas-
sify operation data for storage into the storage device
105. For example, in the case where an abnormality of
locking of the bypass pressure reducing mechanism 20
described above is detected, regarding, for example,
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locking of the bypass pressure reducing mechanism 20,
when the number of use units 303 increases, the number
of use-side pressure reducing mechanisms 14 also in-
creases. Thus, the total amount of valve opening degrees
in the use units 303 increases. As a result, even when
the valve opening degree of the bypass pressure reduc-
ing mechanism 20 is increased, the refrigerant may be
less likely to flow into the bypass pressure reducing
mechanism 20, and detection of an abnormality may be
affected. In view of this, operation data stored in the stor-
age device 105 is classified based on the number of con-
nected use units 303 and the capacity of the use-side
heatexchanger 15 of each use unit 303. Then, the control
unit 121 extracts operation data of the second air-condi-
tioning apparatus 101 b, which is classified into the same
category as the first air-conditioning apparatus 101 a, at
the time of performing abnormality detection for locking
of the bypass pressure reducing mechanism 20, and de-
termines abnormality detection.

Reference Signs List
[0063]

1 compressor 2 four-way valve 3 heat source-side
heat exchanger 4 heat source-side air-sending de-
vice 5 outdoor heat exchanger 5a outdoor air-send-
ing device 11 subcooling heat exchanger 14, 14a,
14b use-side pressure reducing mechanism 15, 15a,
15b use-side heat exchanger 19 accumulator 20 by-
pass pressure reducing mechanism 21 bypass pipe
27 indoor liquid pipe 28 indoor gas pipe 100 air-con-
ditioning apparatus monitoring system 101 air-con-
ditioning apparatus 101 a first air-conditioning appa-
ratus 101b second air-conditioning apparatus 102
local controller 102a first local controller 102b sec-
ond local controller 103 electrical communication
line 104 monitoring processing device 105, 105a,
105b storage device 106 remote management cent-
er 107, 107a, 107b housing 108 controller 109 air-
conditioning apparatus monitoring apparatus 120
arithmetic unit 121 control unit 122 communication
unit

123 display unit 124 storage unit 140 communication
unit141 storage unit 150 storage device 201,211
pressure sensor 202, 203, 208, 208a, 208b, 209,
209a, 209b, 212, 213 temperature sensor 204 out-
side air temperature sensor 301 heat source unit
303, 303a, 303b use unit

Claims

1. A monitoring apparatus for monitoring air-condition-
ing apparatuses, the air-conditioning apparatuses
each being configured to perform air-conditioning of
atarget space and each including a refrigerant circuit
in which refrigerant is circulated, the refrigerant cir-
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cuit including at least a compressor, a heat source-
side heat exchanger, an expansion device, and a
use-side heat exchanger, the monitoring apparatus
comprising:

a storage device configured to store operation
data indicating an operation state of the air-con-
ditioning apparatuses; and

a monitoring processing device configured to
perform abnormality detection by

extracting, from the storage device, opera-
tion data that is within a range of equality in
an extraction condition including a kind of
the refrigerant and a specification of a de-
vice included in the air-conditioning appa-
ratus that is a target of monitoring by the
monitoring apparatus, and

comparing the extracted operation data with
operation data of the air-conditioning appa-
ratus that is the target of monitoring.

The monitoring apparatus for monitoring air-condi-
tioning apparatuses of claim 1, wherein the device
comprises atleast one of the compressor and a heat
source-side air-sending device configured to supply
air to the heat source-side heat exchanger.

The monitoring apparatus for monitoring air-condi-
tioning apparatuses of claim 1 or 2, wherein the ex-
traction condition on the specification of the device
is determined as being equal when a number of com-
pressors included in each air-conditioning apparatus
is determined as being within a range of equality and
a cylinder capacity of each compressor is deter-
mined as being within a range of equality and a com-
pressor type is the same.

The monitoring apparatus for monitoring air-condi-
tioning apparatuses of any one of claims 1 to 3,
wherein the extraction condition on the specification
of the device is determined as being equal when a
heat transfer area of the heat source-side heat ex-
changer is determined as being within a range of
equality and a configuration of a heat source-side
air-sending device configured to supply air to the
heat source-side heat exchanger is determined as
being within a range of equality.

The monitoring apparatus for monitoring air-condi-
tioning apparatuses of any one of claims 1 to 4,
wherein

the operation data of each of the air-conditioning ap-
paratuses is classified based on a specification of
the compressor and the refrigerant of the each of the
air-conditioning apparatuses, to thereby divide a
storage area of the storage device into storage areas
for respective classifications, and
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the operation data is stored into one of the storage
areas of the storage device.

The monitoring apparatus for monitoring air-condi-
tioning apparatuses of any one of claims 1 to 5,
wherein

the operation data of each of the air-conditioning ap-
paratuses is classified based on at least one of a
pipe length, a pipe height difference, or a number of
indoor units of the each of the air-conditioning appa-
ratuses, to thereby divide a storage area of the stor-
age device into storage areas for respective classi-
fications, and

the operation data is stored into one of the storage
areas of the storage device.

The monitoring apparatus for monitoring air-condi-
tioning apparatuses of any one of claims 1 to 6,
wherein

the operation data of each of the air-conditioning ap-
paratuses comprises a plurality of items of data, and
the monitoring processing device is configured to ex-
tract an item of data to be used for performing the
abnormality detection and compare the item of data
with the item of data of the air-conditioning apparatus
that is the target of monitoring.

The monitoring apparatus for monitoring air-condi-
tioning apparatuses of any one of claims 1 to 7,
wherein

the operation data is associated with data on weather
at a time when each of the air-conditioning appara-
tuses is operated,

the monitoring processing device is configured to set
at least one of rain or wind as a weather condition,
and

the monitoring processing device is configured to
avoid using operation data to perform the abnormal-
ity detection, the operation data being associated
with the data on weather not satisfying the set weath-
er condition.

The monitoring apparatus for monitoring air-condi-
tioning apparatuses of any one of claims 1 to 8,
wherein the monitoring processing device is config-
ured to detect at least one of abnormalities relating
torefrigerant amount insufficiency, fixation of a valve
opening degree in the air-conditioning apparatus
that is the target of monitoring, contamination of the
heat source-side heat exchanger, and degradation
of the compressor.

The monitoring apparatus for monitoring air-condi-
tioning apparatuses of any one of claims 1 to 9,
wherein the monitoring processing device is config-
ured to use the operation data determined as being
obtained under stable operation to perform the ab-
normality detection among the operation data ex-
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tracted from the storage device and the operation
data of the air-conditioning apparatus that is the tar-
get of monitoring.

A method of monitoring air-conditioning apparatus-
es, for performing abnormality detection of the air-
conditioning apparatuses, the air-conditioning appa-
ratuses each including a refrigerant circuit in which
refrigerant is circulated to perform air-conditioning
of a target space, the method comprising:

extracting, from a storage device configured to
store the operation data for each of the air-con-
ditioning apparatuses, operation data that is
within a range of equality in an extraction con-
dition including a kind of the refrigerant and a
specification of a device included in the air-con-
ditioning apparatus that is a target of monitoring,
the operation data indicating an operation state
of each of the air-conditioning apparatuses; and
comparing the extracted operation data with op-
eration data of the air-conditioning apparatus
that is the target of monitoring, to thereby detect
an abnormality of the air-conditioning apparatus
that is the target of monitoring.
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