
SPECIFICATION .  MAINTENANCE INFORMATION PROVIDING
SYSTEM  FIELD OF THE INVENTION The present invention
relates to a maintenance-information providing system.
More particularly, the present invention relates to a
maintenance-information providing  system for
providing information for maintenance of installed
apparatuses. BACKGROUND ART In an onsite repair
service when some trouble has occurred in an apparatus
such as  an air conditioner, a service engineer (or
service person) needs to visit a place where the
apparatus is installed to find and repair the trouble
portion. However, similar troubles  sometimes occur in
different portions of the apparatus. Therefore, if the
service engineer  has no information on the trouble of
the apparatus when conducting an onsite repair
service,  it may take a lot of time to find where the
trouble is. Or he may have to go back and get  parts
for repair, which he has not brought with him, and
visit there again. This could be a  great loss of
time. There are some ways of obtaining maintenance
information on an apparatus which  actually has some
trouble. For example, the service engineer for
conducting an onsite repair  service on the apparatus
can presume where the trouble is from his experience,
based on the  trouble code informed of by the
apparatus. Or the service engineer can use the system
disclosed in Japanese Patent Laid-open publication No.
H06-294668. The system has  database of the past
trouble cases on the apparatus and provides
maintenance information by  presuming a new trouble in
the apparatus from the similarity between the new one
and the  past case troubles. DISCLOSURE OFTI E
INVENTION In the case where a service engineer who
conducts an onsite repair service on the  apparatus
presumes where the trouble is only from his
experience, however, there is such a  problem that the
onsite-repair service engineer can not presume the
trouble portion if he or  she has never repaired any
trouble portion of the apparatus similar to the
apparatus to be  repaired. Further, since the number
of apparatuses for which a single service engineer can
carry out maintenance work is limited, he or she can
not have experience enough to presume  where the
trouble is. Furthermore, based on only experience,
service engineers tend to  



identify the trouble portion roughly, so that they can
not identify the precise trouble portion.  In
addition, relying on only experience of service
engineers makes it difficult to have  quantitative
estimation because the estimation is based on the past
experience and prejudice.. '  1 This can lead to a
biased decision on the trouble portion. As a result,
it may take much time  to identify the trouble portion
of the apparatus. Example embodiments of the present
invention seek to provide a system which can  provide
information that makes it possible to carry out
maintenance of an apparatus more  appropriately. In
accordance with a first aspect of the present
invention, there is provided a
maintenance-information providing system for providing
maintenance information of an  apparatus based on
trouble data or predictive trouble data of the
apparatus, comprising: a  storage section which stores
storage data based on the trouble data and the
predictive trouble  data; a corresponding data storage
section which stores the trouble data corresponding to
the  predictive trouble data; and a
trouble-portion-extracting section which extracts a
trouble  portion of the apparatus corresponding to the
predictive trouble data, based on the storage data  of
the storage section, and which extracts the trouble
data corresponding to the predictive  trouble data
from the corresponding data storage section and then
extracts a trouble portion of  the apparatus
corresponding to the trouble data, wherein the
trouble-portion-extracting section  includes a
certainty-degree calculating section which figures out
a degree of certainty from a  frequency of the trouble
portion, which is extracted from the storage section,
and the  trouble-portion-extracting section extracts a
plurality of the trouble portions and outputs the
trouble portions and certainty degrees in descending
order of the certainty degrees. In example
embodiments, the word "trouble" means any trouble
having occurred in  the apparatus including
break-down, malfunction or the like. When trouble
occurred in the  apparatus, a service engineer, for
example, needs to visit the place and fix the
apparatus.  The trouble data indicates the apparatus
has trouble. The predictive trouble data indicates 2
the apparatus will have trouble if it is ignored and
no maintenance is done. For the trouble  data and
predictive trouble data, it is possible to use symbols
(codes) which are  predetermined so as to be
comprehensible to service engineers and so on. A
service  



engineer should visit the place for maintenance before
any trouble occurs in the apparatus,  when the
predictive trouble data is made. The storage section
may store storage data based on the trouble data and
predictive  trouble data. This stored data may include
both trouble data and predictive trouble data as  they
are, or a tendency of trouble of the apparatus figured
out from the trouble data and  predictive trouble
data. Or the stored data may also include, for
example, an approximate  equation which is figured out
in advance so that a trouble portion can be identified
from the  trouble data and predictive trouble data. In
example embodiments, the trouble-portion-extracting
section extracts the trouble  data which are related
to the predictive trouble data from the apparatus by
using the  corresponding data storage section.
Further, by using the storage section, the
trouble-portion-extracting section outputs a trouble
2a portion of the apparatus which corresponds to the
predictive trouble data and the extracted  trouble
data. Here, the word "trouble portion" is used for an
actual trouble portion or a  trouble portion likely to
occur in the future, which are found out at
maintenance work of  apparatus. In example
embodiments, the trouble-portion-extracting section
extracts a trouble  portion from the predictive
trouble data by using the storage section and the
corresponding  data storage section. Therefore, it is
possible to extract a trouble portion corresponding to
the predictive trouble data based on the storage data.
Also it becomes possible to extract a  trouble portion
related to the trouble data which correspond to the
predictive trouble data in  the corresponding data
storage section. As a result, with this
maintenance-information  providing system, it is
possible to obtain information for onsite maintenance
of an apparatus  by extracting a trouble portion from
predictive trouble data of the apparatus. Therefore,
it  becomes possible to maintain the apparatus more
appropriately. In the maintenance-information
providing system of the example embodiments, the
storage section has an actual trouble data storage
section and an actual predictive trouble data  storage
section. The actual trouble data storage section
stores correspondence between the  trouble data and
the trouble portions of the apparatus in the past. The
actual predictive  trouble data storage section stores
correspondence between the predictive trouble data and
the  



trouble portions of the apparatus in the past. Here,
the storage section may have an actual trouble data
storage section and an  actual predictive trouble data
storage section. When a service engineer visits to
repair the apparatus after being informed of trouble
data of the apparatus, the actual trouble data storage
section may store the trouble portion of  the
apparatus which is identified in the repair and the
corresponding trouble data which have  caused the
repair. Further, the actual predictive trouble data
storage section may store the  trouble portion and the
predictive trouble data which have caused maintenance
in such a  manner that they correspond to each other,
when a service engineer visits to maintain the
apparatus after being informed of the predictive
trouble data of the apparatus but before being
informed of the trouble data of the apparatus in the
past. In example embodiments, those correspondences
stored in the corresponding data  storage section are
the data of relations between the trouble data
outputted when predictive  trouble data have been
informed of but the maintenance of the apparatus has
not been done  and the predictive trouble data. The
data stored in the actual predictive trouble data
storage  section are limited 3 to the data identified
in the maintenance after the trouble is predicted. The
data stored in the  actual trouble data storage
section on the other hand include those informed of as
trouble data  when predictive trouble data have been
informed of but ignored. Consequently, from the
predictive trouble data, not only it may be possible
to output  trouble portions including those stored in
the actual predictive trouble data storage section,
but also it may be possible to output trouble portions
including those related to the trouble  data
corresponding to the predictive trouble data in the
corresponding data storage section,  based on the
actual trouble data storage section. Therefore, it may
be possible to provide a  trouble portion extracted
from the predictive trouble data of the apparatus
based on the actual  predictive trouble data storage
section and the actual trouble data storage section.
In the maintenance-information providing system of the
example embodiments, the  trouble-portion-extracting
section is capable of extracting a trouble portion of
the apparatus  corresponding to the trouble data from
the actual trouble data storage section. In example
embodiments, the trouble-portion-extracting section
extracts a trouble  



portion of the apparatus based on the trouble data of
the apparatus. Consequently, it is  possible to
provide information for appropriately conducting
maintenance and repair with  respect to the troubles
having actually occurred in the apparatus. In the
maintenance-information providing system of the
example embodiments, the  trouble-portion-extracting
section is capable of outputting the extracted trouble
portion as a  maintenance portion. In example
embodiments, information on the extracted trouble
portion can be  outputted as a portion to be
maintained. Since the extracted trouble portion
considered as a  maintenance portion can be a detailed
piece of information for onsite maintenance, it is
possible to maintain the apparatus more properly. In
the maintenance-information providing system of the
example embodiments, the  trouble-portion-extracting
section is capable of outputting information on an
article required  for the maintenance of the
apparatus. As an article required for maintenance,
there is for example a checking tool which  may be
needed for checking a trouble portion of the
apparatus, a part for maintenance of a  trouble
portion of the apparatus or the like. In example
embodiments, information on an article required for
onsite maintenance  and repair is 4 outputted at the
same time when the trouble portion is outputted. Since
the information on  the trouble portion corresponding
to a trouble and the article required for maintenance
and  repair can be outputted, it is possible to easily
and reliably take care of the apparatus in a  proper
manner. Further, since service engineers can bring the
articles required for  maintenance and repair with
them when they visit the place, they can check the
trouble  portions at the same time when they maintain
and repair the trouble portions. Therefore, it  is
possible for service engineers to maintain and repair
the apparatus quickly. For example, when the apparatus
is out of order, service engineers bring the
outputted maintenance parts with them, so that they
can check and repair the trouble portions  at one
time. As a result, the number of visits for repair of
the apparatus can be reduced,  which makes it possible
to maintain and repair the apparatus quickly. In the
maintenance-information providing system of the
example embodiments, a  



plurality of trouble portions are extracted in the
trouble-portion-extracting section. The  system
further comprises a certainty-degree calculating
section which figures out a degree of  certainty from
each frequency of the trouble portions extracted from
the actual predictive  trouble data storage section
and the actual trouble data storage section.
Furthermore, the  trouble-portion-extracting section
outputs the trouble portions and the certainty degrees
in  descending order of the certainty degrees. In
example embodiments, the certainty degree of the
trouble data or predictive  trouble data means a
frequency of a trouble portion (maintenance portion)
of the apparatus  with respect to the trouble data or
predictive trouble data stored in the storage section.
Specifically, the certainty degree means a ratio of
the number of trouble portions  (maintenance portions)
with respect to the number of pieces of trouble data
or predictive  trouble data stored in the storage
section, or these numerical amount data. In example
embodiments, data on trouble portions and the
corresponding certainty  degrees are outputted in
descending order of the certainty degrees. Therefore,
it is possible  to maintain and repair the apparatus
based on the certainty degrees. Thus, it becomes
possible to maintain and repair the apparatus more
effectively. The maintenance-information providing
system of the example embodiments,  further comprises
an input-receiving unit which receives inputs of the
trouble data, the  predictive trouble data and
particulars of the apparatus. The particulars include
a model  number of the apparatus or the like. By the
trouble-portion-extracting section, the trouble
portion is 5 limited to that of the apparatus which
satisfies the particulars and is extracted from the
storage section. In example embodiments, the
trouble-portion-extracting section outputs a trouble
portion only from the data limited to the particulars
(a model name, a product name of the  apparatus and so
on). As a result, since the trouble-portion-extracting
section can extract a  trouble portion in view of
tendency of trouble portions which are peculiar to the
apparatus  having particular features, it becomes
possible to provide more appropriate maintenance
information for the apparatus. In the
maintenance-information providing system of the
example embodiments, the  



particulars include an age of the apparatus or the
like. In example embodiments, a trouble portion is
limited according to time-based  changes such as an
age of the apparatus since the apparatus was set up
and is then outputted  by the
trouble-portion-extracting section. Therefore, it is
possible to take account of the  tendency of the
trouble portion growing by the age of the apparatus.
In the maintenance-information providing system of the
example embodiments, the  particulars include a
business type, an area and the similar information
where the apparatus is  located. In example
embodiments, a trouble portion is limited according to
the information  on the places where the apparatus is
located and the business type and is then outputted by
the trouble-portion-extracting section. Consequently,
it is possible to take account of the  tendency
according to the situation of use of the apparatus.
BRIEF DESCRIPTION OF DRAWINGS Fig. I is a diagram
showing an outline of a control system of the air
conditioner. Fig. 2 is a block diagram of the
supervising device of the control system of the air
conditioner. Fig. 3(A) is a flow chart showing (the
first half) steps for checking troubles in the air
conditioner. Fig. 3(B) is a flow chart showing (the
second half) steps for checking troubles in the  air
conditioner. Fig. 4(A) is a diagram showing relations
between the trouble portions in the air  conditioner
and the certainty degrees of trouble. Figs. 4(B) are
diagrams showing relations between the trouble
portions in the air  conditioner and the certainty
degrees of predictive trouble. Figs. 4(C) are diagrams
showing relations between the trouble portions in the
air  conditioner and the certainty degrees of trouble.
6 Figs. 4(C) are diagrams showing relations between
the trouble portions in the air  conditioner and the
certainty degrees of trouble. Fig. 4(D) is a diagram
showing relations between the trouble portions in the
air  conditioner and the certainty degrees of trouble.



5 Fig. 4(E) is a diagram showing relations between the
trouble portions in the air  conditioner and the
certainty degrees of trouble. Fig. 4(F) is a diagram
showing relations between the trouble portions in the
air  conditioner and the certainty degrees of trouble.
Fig. 4(G) is a diagram showing relations between the
trouble portions in the air  10 conditioner and the
certainty degrees of trouble. Fig. 5(A) is a diagram
showing one example of (the upper half of) the
maintenance  information outputted to and displayed on
the terminal. Fig. 5(B) is a diagram showing one
example of (the lower half of) the maintenance
information outputted to and displayed on the
terminal. 15 (Best Mode of Embodiment of the
Invention) Fig. 1 shows a control system 1 of an air
conditioner according to the  maintenance-information
providing system of the present invention. The control
system 1  controls the air conditioner 3 that
conditions air in a building 2 by a control device 4,
as well  as supervising the air conditioner 3 by a
supervising device 6 set up in a remote monitoring  20
center 5. Additionally, the object to be supervised
and controlled by the control system 1  should not be
limited to the air conditioner 3 set up in the
building 2 but may include other  apparatuses such as
hot-water supplying apparatus and lighting apparatus.
<General Structure> 25 The control system 1 is mainly
comprised of an air conditioner 3, a control device 4
and a supervising device 6. Plural air conditioners 3
are set up in the building 2 such as an office
building or a  factory for conditioning air in the
interior. Each air conditioner 3 has plural sensors 11
that  detect the state of operation or surroundings.
The air conditioner 3 has a self-checking 30 function,
by which it can check whether its own operation state
has any trouble or not, based  on the result of
detection of the sensors 11. If any trouble is
identified in the air conditioner  3 (i.e. the
apparatus is in an abnormal condition), the air
conditioner 3 transmits a trouble  code to the control
device 4. The trouble code informs that the apparatus
has trouble and  indicates the type of trouble
according to the code type. 7 



The control device 4 is connected to the plural air
conditioners 3 by communication  wire in order to
centrally control the respective air conditioners 3.
The control device 4 is  placed in a control room or
the like of the building 2 where the air conditioners
are placed.  Further, the control device 4 receives
trouble codes from the air conditioners 3. The control
5 device 4 is connected to the supervising device 6
via a communication network 7 to transmit  operation
data and trouble codes of the respective air
conditioners 3 to the supervising device  6. The
operation data include state-detected values which are
detected by the sensors  11 of the air conditioner 3,
controls performed in the air conditioner 3, power
consumption of  10 the air conditioner 3 or the like.
The operation data are detected at predetermined
intervals,  for example, minutely and stored in the
control device 4. The control device 4 transmits the
stored operation data and the trouble codes, which
are received from the air conditioners at any time,
all together to the supervising device 6, for
example, every hour. Further, the control device 4
checks whether the air conditioner 3 has 15 trouble or
not and whether it is likely to have trouble or not,
based on the operation data of  the air conditioner 3,
and then outputs predictive trouble codes. The control
device 4  transmits the outputted predictive trouble
codes to the supervising device 6, like the operation
data and trouble codes. The supervising device 6,
which supervises plural air conditioners 3 connected
to the  20 control devices 4 placed in plural
buildings 2, is located in a remote monitoring center
5 that  is located remotely from the buildings 2
having air conditioners 3. Also, the supervising
device 6 stores information of particulars which
specify each of the air conditioners 3 (The
particulars may include a model name, a product name,
and an age of the air conditioner 3, a  business type,
an area where the air conditioner is located.) The
particulars are transmitted 25 from the control device
4 when the air conditioners 3 are first set up or are
inputted by an  operator of the supervising device 6,
and are then stored in the supervising device 6. The
supervising device 6 serves to, for example, check
troubles, automatically do  energy-saving controls,
and automatically write reports. Checking troubles is
carried out as follows. When checking troubles, the
30 supervising device 6 checks whether the respective
air conditioners 3 placed in the building 2  have
troubles or are likely to have troubles, by making
reference to the operation data, trouble  



codes and predictive trouble codes of the air
conditioners 3 transmitted from the control  device 4.
In addition, when no predictive trouble codes are
outputted from the control  device 4, the supervising
device 6 checks whether the air conditioners 3 are
likely to have  8 troubles based on the operation data
of the air conditioners 3. As a result, if the
supervising  device 6 decides that any one of the air
conditioners 3 is likely to have trouble, it outputs a
predictive trouble code. The supervising device 6
notices a janitor or the like of the building  2 that
the air conditioner 3 has trouble or is likely to have
trouble after the decision. Further, 5 the supervising
device 6 extracts portions to be maintained and
repaired (maintenance  portions) based on the trouble
codes and the predictive trouble codes and then
transmit them  to a terminal 31 in a service center 8.
The information transmitted to the terminal 31
includes maintenance portions. After that, a service
engineer who is assigned to the service  center 8 is
sent to the building 2 in order to maintain and repair
the air conditioners 3  10 (including checking and
repairing) based on that information. Automatic
energy-saving controls are carried out regularly so
that a certain amount  of power consumption can be
reduced in a certain period. Automatically writing
reports is carried out in such a manner that reports
summarizing the effect of performance of energy-saving
controls are automatically written  15 and sent
regularly to an owner or a janitor of the building 2.
Among these functions of the supervising device 6,
mainly the above-mentioned  trouble-checking is
described in the following. <Structure of Supervising
Device> Fig. 2 shows part of the structure of the
supervising device 6, which is related to the  20
trouble-checking. The supervising device 6 mainly has
a communication unit 21, a processing unit 22  and a
storage unit 23. (Communication Unit) The
communication unit 21 receives operation data of the
air conditioner 3, trouble  25 codes and predictive
trouble codes which are transmitted from the control
device 4 via the  communication network 7. The
communication unit 21 also transmits steps for the
automatic energy-saving control of the air conditioner
3 of the building 2,  



automatically-written reports or the like to the
control devices 4. Furthermore, when the air
conditioner 3 has trouble or is likely to have
trouble, the communication unit 21 transmits 30
information to the terminal 31 of the service center
8, ordering that a service engineer for  onsite
maintenance and repair of the air conditioner 3 should
be sent. The communication  unit 21 also transmits
information that trouble is occurring/is likely to
occur to the control  device 4. Therefore, when the
control device 4 has an alarming function, the users
of the  building 2 can be informed of occurrence of
trouble in the air conditioner 3 using the  9 alarming
function. The means for transmitting information that
the air conditioner 3 has  trouble and is likely to
have trouble should not be limited to the
communication network 7.  The information may be
transmitted via fax or the like. (Processing Unit) 5
The processing unit 22 has the storage unit 23 store
the operation data of the air  conditioner 3 received
by the communication unit 21 and also checks troubles
in the air  conditioner 3 based on the operation data.
The processing unit 22 also serves to, for  example,
compile steps for automatic energy-saving control and
automatically write reports. The processing unit 22
has a maintenance-portion-information outputting
section 24.  10 The maintenance-portion-information
outputting section 24 extracts plural trouble portions
of  the air conditioner 3 from an actual data storage
section 25 (included in the storage unit 23)  that
stores on the actual maintenance of the air
conditioner 3 in the past, based on the trouble  codes
and predictive trouble codes with respect to the air
conditioner 3. The  maintenance-portion-information
outputting section 24 then outputs the extracted
trouble 15 portions as maintenance portions.
Furthermore, for each of the maintenance portions, a
certainty degree is figured out based on a frequency
of occurrence of the trouble portions  under the
trouble codes and predictive trouble codes extracted
from the actual data storage  section 25. The
outputted maintenance portions are transmitted to the
terminal 31 of the  service center 8, together with
their own certainty degrees, via the communication
units 21. 20 In addition, even when the control device
4 outputs no predictive trouble codes, the
maintenance-portion-information outputting section 24
double-checks whether the air  conditioner 3 is likely
to have trouble or not, based on the operation data of
the air  conditioner 3. As a result, if it is decided
that the air conditioner 3 is likely to have trouble,



the maintenance-portion-information outputting section
24 outputs a predictive trouble code  25 and then
performs in the same manner as mentioned above.
(Storage unit) The storage unit 23 stores particulars
of the air conditioners 3, operation data of the  air
conditioners 3 received via the communication unit 21,
trouble codes and predictive  trouble codes. Also, the
storage unit 23 stores, for example, control
information required for  30 the control system 1.
Furthermore, the storage unit 23 includes the actual
data storage section 25 that  stores data on the
actual maintenance of air conditioners 3 in the past.
The actual data are  those on actual trouble portions
of the air conditioners 3 recorded when trouble codes
and  predictive trouble codes of the air conditioner 3
were outputted in the past. The actual data  10 are
inputted by the terminal 31 of the service center 8 or
the like, based on the information  (including trouble
codes, predictive trouble codes, trouble portions of
the air conditioner 3, or  the particulars of the air
conditioner 3) regarding onsite repairs which were
carried out on the  air conditioner 3 by service
engineers. 5 The actual data storage section 25
comprises an actual trouble code data storage  section
26 that stores the actual data when a trouble code is
outputted, an actual predictive  trouble code data
storage section 27 that stores the actual data when a
predictive trouble code  is outputted, and a
code-correspondence data storage section 28 that
stores correspondence  between a predictive trouble
code and a trouble code when a trouble code is further
outputted 10 because a predictive trouble code was
outputted but ignored so no maintenance has been
carried out. The actual trouble code data storage
section 26 stores actual data having actual  trouble
portions recorded in the case where trouble codes of
the air conditioner 3 were  outputted in the past. 15
The actual predictive trouble code data storage
section 27 stores actual data having  actual trouble
portions (including those likely to occur) recorded in
the case where predictive  trouble codes of the air
conditioner 3 were outputted in the past. The
code-correspondence data storage section 28 stores
data of correspondences  between a trouble code
outputted when a predictive trouble code of the air
conditioner 3 was  



20 outputted but no maintenance was carried out in the
past and that predictive trouble code. Among the
actual data, those in the case where repair has been
done with respect to a trouble  code outputted when a
predictive trouble code was outputted but ignored with
no  maintenance carried out are not recorded in the
actual predictive trouble code data storage  section
27 but recorded in the actual trouble code data
storage section 26 instead. 25 <Steps for Checking
Troubles> In the following, steps for checking
troubles of the air conditioner 3 by the  supervising
device 6 are described in accordance with a flow of
the operation carried out by  the
maintenance-portion-information outputting section 24
of the processing unit 22 as shown  in Fig. 3 (A) and
Fig. 3(B). The number of pieces of actual data which
can be considered to 30 be sufficiently stored varies
with the trouble code/predictive trouble code.
Therefore, the  numbers described below are one
example. Furthermore, if the number of pieces of
actual  data stored in and extracted from the actual
trouble code data storage section 26 and the  actual
predictive trouble code data storage section 27 is not
sufficient, the processing unit 22  further checks and
sees if there is any trouble in accordance with
empirical rules which have  11 been used.
Additionally, the methods for checking troubles may be
optionally selected.  First, in step Si, the
communication unit 21 receives a trouble code or a
predictive trouble code. Step Si includes a case that
the maintenance-portion-information outputting
section 24 outputs a predictive trouble code based on
the operation data of the air conditioner  5 3. Next,
in step S2, the received code is distinguished into a
trouble code or a  predictive trouble code. If it is a
trouble code, then the procedure goes to step S3. If
it is a  predictive trouble code, then the procedure
goes to step S5. In step S3, the data which correspond
to the trouble code received in step Si are  10
extracted from the actual trouble code data storage
section 26. The extracted data are  limited to, among
those stored in the actual trouble code data storage
section 26, the actual  data relating to the
particulars of the air conditioner 3 for which the
trouble code received in  step 1 is outputted. After
the data extraction, the procedure goes to step S4. In
step S4, trouble portions corresponding to the
extracted data in step S3 are led out  15 and
certainty degrees with respect to the respective
trouble portions are figured out. The  



certainty degree here means a frequency of occurrence
of each trouble portion corresponding  to a trouble
code. A certainty degree with respect to a trouble
portion is calculated by  dividing the frequency of
troubles in the trouble portion among the extracted
data by the total  pieces of the extracted data. After
the certainty degree is figured out, the procedure
goes to  20 step S16. Fig. 4(A) shows trouble portions
extracted in the trouble code 1 and certainty  degrees
with respect to the respective trouble portions. The
total pieces of the data extracted  in the trouble
code I amount to 50. The frequency of troubles
occurred in the electric valve  is 20, so in step S4,
the calculation is to be 20/50=0.4, which is a
certainty degree that the  25 electric valve is a
trouble portion under the trouble code 1. In step S5,
the data which correspond to the predictive trouble
code received in step  Si are extracted from the
actual predictive trouble code data storage section
27, from which  the trouble portions are extracted.
Then predictive certainty degrees with respect to the
respective trouble portions are figured out. The
predictive certainty degree here means a 30 frequency
of occurrence of each trouble portion corresponding to
a predictive trouble code.  The data to be extracted
are limited to, among the actual data stored in the
actual predictive  trouble code data storage section
27, the actual data relating to the particulars of the
air  conditioner 3 for which the trouble code received
in step S1 is outputted. After the data  extraction,
the procedure goes to step S6. 12 In step S5, the
predictive certainty degree with respect to the
trouble portion is  calculated by dividing a frequency
of troubles in each of the trouble portions among the
extracted data by the total pieces of the extracted
data. Figs. 4(B) show the extracted data  under the
predictive trouble code A. Three examples which vary
by the number of the 5 extracted pieces of data are
shown. Fig. 4(B) I shows the case where the number of
the  extracted pieces of data is insufficient, II
shows the case where the number is relatively
sufficient, and III shows the case where the number is
sufficient. In step S6, it is decided whether the
number of the extracted pieces of data in step S5  is
sufficient or not. As described above, it depends on
the predictive trouble code whether  10 the number of
pieces of data is considered to be sufficient. In Fig.
4(B) III, it is set that the sufficient number of the
extracted pieces of data is 100. If the number is
sufficient, the  



procedure goes to step S7. If not, the procedure goes
to step S8. In step S7, the predictive certainty
degrees with respect to the trouble portions  figured
out in step S5 are set to be certainty degrees. The
following is an example of the  15 case in Fig. 4(B)
III in which the number of the extracted pieces of
data is sufficient. Here the total number of the
extracted pieces of data under the predictive trouble
code A is 100.  The frequency of troubles in the
compressor is 60. Therefore, the certainty degree with
respect to the compressor under the predictive trouble
code A is figured out to be 60/100 =  0.6. After step
S7, the procedure goes to step S16. 20 In step S8, a
trouble code corresponding to the predictive trouble
code is extracted  from the code-correspondence data
storage section 28. A single predictive trouble code
may  correspond to plural trouble codes. In Figs. 4(C)
show an example in which the predictive  trouble code
A corresponds to a trouble code 1 and a trouble code
2. After the extraction in  step S8, the procedure
goes to step S9. 25 In step S9, it is decided whether
there are plural extracted trouble codes that
correspond to the predictive trouble code and whether
the predictive trouble code has weight  coefficients
with respect to the plural trouble codes. If they have
weight coefficients, the  procedure goes to step 510.
If not, the procedure goes to step 511. Additionally,
if there is  only one trouble code corresponding to
the predictive trouble code (i.e. a single trouble
code  30 corresponds to a single predictive trouble
code), the procedure goes to step S 12. In step SIO,
the data corresponding to the trouble code extracted
as those  corresponding to the predictive trouble code
are extracted from the actual trouble code data
storage section 26. Then, the trouble portions are
extracted and the certainty degrees with  respect to
trouble portions are figured out respectively. After
that, the procedure goes to  13 step S13. In step S10,
the calculated certainty degree of trouble means a
frequency of  occurrence of each trouble portion. In
step S10, the extracted data are limited to, among
those stored in the actual trouble code data storage
section 26, the actual data relating to the  5
particulars of the air conditioner 3 for which the
predictive trouble code is outputted. In step S10, a
certainty degree with respect to the trouble portion
is calculated by  taking a weighted average of the
frequencies of the trouble portions in the extracted
data.  



Fig. 4(D) shows an example in which the trouble codes
1 and 2 correspond to the predictive  trouble code A
and the ratio of the weight coefficients of the
trouble codes 1 and 2 is 1:2. In 10 the following, for
example, the certainty degree of trouble in the
electric valve will be figured  out. The frequency of
trouble occurrence in the electric valve under the
trouble code 1 is  20/50 (=0.4). The frequency of
trouble occurrence in the electric valve under the
trouble  code 2 is 2/10 (=0.2). Then, by taking a
weighted average of them, the certainty degree of
trouble in the electric valve can be figured out as
follows: 15 Certainty degree of trouble = 1/ (1+2) x
(1 x (20/50) +2x (2/10)]  = 1/3 x 40/50 = 40/150
-0.267  The certainty degrees of troubles in the
electromagnetic valve, compressor and so on can be  20
calculated in the same manner. In step Sll, the data
corresponding to the trouble code extracted as the one
corresponding to the predictive trouble code are
extracted from the actual trouble code data  storage
section 26. Then, the trouble portions are extracted
and the certainty degrees with  respect to the trouble
portions are figured out respectively. After that, the
procedure goes to  25 step S 13. In this step S11, the
extracted data are limited to, among those stored in
the actual  trouble code data storage section 26, the
actual data relating to the particulars of the air
conditioner 3 for which the predictive trouble code is
outputted. Furthermore, in step S11, a certainty
degree of trouble in the trouble portion is  30
calculated by dividing the total number of troubles in
each of the trouble portions in the  extracted data by
the total extracted pieces of data under the trouble
code. Fig. 4(E) shows  an example in which the trouble
codes 1 and 2 correspond to the predictive trouble
code A  and the trouble codes 1 and 2 do not have
weight coefficients. In the following, for example,
the certainty degree of trouble in the electric valve
is figured out. The number of troubles  14 having
occurred in the electric valve under the trouble code
1 is 20. The number of troubles  having occurred in
the electric valve under the trouble code 2 is 2.
Therefore, the total  number of the troubles having
occurred in the electric valve under the predictive
trouble code  



A is 20 + 2 = 22. Further, the total number of the
extracted pieces of data for the trouble 5 code is 50
+ 10 = 60. From this, the certainty degree of trouble
in the electric valve can be  figured out as follows:
Certainty degree of trouble = 22 / 60  :0.367  The
certainty degrees of troubles in the electromagnetic
valve, compressor and so on can be 10 calculated in
the same manner. In step S12, the data corresponding
to the trouble code which has one-to-one
correspondence to the predictive trouble code are
extracted from the actual trouble code data  storage
section 26. Then, the trouble portions are extracted
and the certainty degrees with  respect to the trouble
portions are figured out. After that, the procedure
goes to step S13. 15 In this step S12, the extracted
data are limited to, among those stored in the actual
trouble code data storage section 26, the actual data
relating to the particulars of the air  conditioner 3
for which the trouble code having a one-to-one
correspondence to the  predictive trouble code is
outputted. Furthermore, in step S12, the certainty
degree of trouble in the trouble portion is  20
calculated by dividing the number of troubles in each
of the trouble portions in the extracted  data by the
total extracted pieces of data. Fig. 4(C) I shows an
example in which the trouble  code 1 has a one-to-one
correspondence to the predictive trouble code A. Here,
the certainty  degree of trouble in the electric valve
is 20/50(=0.4). The certainty degrees of troubles in
the electromagnetic valve, heat exchanger and so on
can be calculated in the same manner. 25 In step 13,
it is decided whether the number of pieces of data
(extracted in step S5)  corresponding to the
predictive trouble code is insufficient or relatively
sufficient. The  evaluation for the number of pieces
of data varies depending on the predictive trouble
codes.  In Fig. 4(B), it is decided to be relatively
sufficient if the number of extracted pieces of data
is 50, while it is decided to be insufficient if the
number of extracted pieces of data is 20. 30 When the
number of pieces of data is relatively sufficient, the
procedure goes to step S14.  When the number of pieces
of data is insufficient, the procedure goes to step S
15. In step 514, a certainty degree of each trouble
portion is calculated from the  predictive certainty
degree of the trouble portion figured out in step S5
and the certainty  degree of the trouble portion
figured out in one of steps S10 through 12. After the
certainty  



15 degree is figured out, the procedure goes to step
S16. In step 514, the certainty degree of the trouble
portion is calculated by taking a  weighted average of
the predictive certainty degree and the certainty
degree with respect to  the trouble portion based on
the degree of contribution of the predictive trouble
code and the 5 trouble code. The certainty degree with
respect to the electric valve will now be described
by taking an example of Fig. 4(F). Fig. 4(F) shows the
case where the ratio of contribution  of the
predictive trouble code and the trouble code is 2:1.
The predictive certainty degree  with respect to the
electric valve under the predictive trouble code is
20/50 (see Fig. 4(B) II).  The certainty degree of
trouble in the electric valve under the trouble code
figured out in step 10 S10 is 40/150 (see Fig. 4(D)).
Therefore, the certainty degree with respect to the
electric  valve can be calculated by taking a weighted
average of them as follows: Certainty degree = 1/
(2+1) x [2x (20/50) + 1 x (40/150)]  = 1/3 x
(120+40)/150 =160/450  15 = 0.356 The certainty degree
with respect to the compressor, heat exchanger and so
on can be  calculated in the same manner. In step S
15, the certainty degree in each of the trouble
portions is calculated from the  predictive certainty
degree with respect to the trouble portion figured out
in step S5 and the  20 certainty degree with respect
to the trouble portion figured out in any one of steps
S10 through S 12. After the certainty degree is
figured out, the procedure goes to step S16. In step S
15, the certainty degree with respect to the trouble
portion is calculated by  dividing the total number of
troubles having occurred in the trouble portion by the
total  number of pieces of data in the predictive
certainty degree and the certainty degree with 25
respect to the trouble portion. The certainty degree
with respect to the electric valve will  now be
described by taking an example of Fig. 4(G). The
predictive certainty degree with  respect to the
electric valve under the predictive trouble code is
6/20 (see Fig. 4(B) I). The  certainty degree of
trouble in the electric valve under the trouble code
figured out in step S 10  is 40/150(see Fig. 4(D)).
Therefore, the number of troubles having occurred in
the electric 30 valve is 6 + 40 = 46, and the total
number of pieces of data under the predictive trouble
code  



and the trouble code is 20 + 150 = 170. From these,
the certainty degree with respect to the  electric
valve can be figured out as follows: Certainty degree
= 46/170  -0.271 16 The certainty degrees in the
compressor, heat exchanger and so on can be calculated
in the  same manner. In step 16, the trouble portions
extracted in step S3 or S5 and step S8, as well as the
corresponding certainty degrees with respect to the
trouble portions figured out in step S4, S7,  5 S14 or
S15, are outputted in descending order of the
certainty degrees and are then transmitted to the
terminal 31 of the service center 8 from the
communication unit 21. In  this case, the trouble
portions are considered to be maintenance portions.
The maintenance portions and the certainty degrees
transmitted in the  above-described steps are
displayed on the terminal 31 of the service center 8,
for example,  10 as shown in Figs. 5(A) and 5(B). Fig.
5(A) is a diagram having an enlarged upper half of the
display. Fig. 5(B) is a diagram having an enlarged
lower half of the display. In the  display shown in
Figs. 5(A) and 5(B), maintenance portions of the air
conditioner 3 (Model  name: ConveniPack ZEAS-AC,
Operation time: 18765h, Business type: Other
store-restaurant) for which a trouble code EO is
outputted are outputted in the output 15 information
in descending order of the certainty degrees. When the
operation time is  checked in the "focused
information", the actual data in which the product
information is  "Multi for Building" and the operation
time is around 18765 hours can be extracted and
outputted from the actual data in the past one year.
Based on the outputted information, the  service
engineer assigned to the service center 8 is
dispatched to the building 2 in order to  20 repair
the air conditioner 3. <Characteristics>  (1)  In the
control system 1 of the air conditioner according to
the maintenance-information providing system of the
present invention, when a trouble code is  25
outputted because of the air conditioner 3 having
trouble, the  maintenance-portion-information
outputting section 24 of the processing unit 22 of the



supervising device 6 extracts a trouble portion which
corresponds to the trouble code from  the actual
trouble code data storage section 26 of the actual
data storage section 25 and then  outputs the trouble
portion as a maintenance portion of the air
conditioner 3. 30 The maintenance-portion-information
outputting section 24 is capable of figuring  out a
maintenance portion from the trouble code, based on
the actual data stored in the actual  trouble code
data storage section 26. The actual data records the
actual trouble portions of  the air conditioner 3
identified when the trouble code was outputted in the
past. Therefore,  it is possible to output a
maintenance portion by presuming a trouble portion of
the air  17 conditioner 3 for which the trouble code
is outputted this time, based on the actual records
made when the trouble code was outputted in the past.
As a result, the outputted  maintenance portion can be
maintained, which makes it possible to carry out the
maintenance  of the air conditioner 3 quickly and
accurately. 5 (2) In the control system 1 of the air
conditioner according to the  maintenance-information
providing system of the present invention, when a
predictive  trouble code is outputted while the air
conditioner 3 is likely to have trouble, the
maintenance-portion-information outputting section 24
extracts a trouble portion which 10 corresponds to the
predictive trouble code from the actual predictive
trouble code data  storage section 27 of the actual
data storage section 25 and then outputs the trouble
portion as  a maintenance portion of the air
conditioner 3. The maintenance-portion-information
outputting section 24 can figure out the  maintenance
portion from the predictive trouble code, based on the
actual data stored in the  15 actual predictive
trouble code data storage section 27. The actual data
storage section 25 records the actual trouble portions
(including the portions likely to have troubles) of
the air  conditioner 3 identified when the predictive
trouble code was outputted in the past in the  same
way as the trouble code was. Therefore, it is possible
to output a maintenance portion  by presuming a
trouble portion of the air conditioner 3 for which the
predictive trouble code 20 is outputted this time,
based on the actual records made when the predictive
trouble code was  outputted in the past. (3)  



In the control system 1 of the air conditioner
according to the  maintenance-information providing
system of the present invention, when a predictive 25
trouble code is outputted while the air conditioner 3
is likely to have trouble, the
maintenance-portion-information outputting section 24
extracts a trouble code which is  presumed to be
outputted when the outputted predictive trouble code
is ignored without any  repair, based on the
code-correspondence data storage section 28 of the
actual data storage  section 25. Then, the
maintenance-portion-information outputting section 24
extracts a 30 trouble portion corresponding to the
extracted trouble code from the actual trouble code
data  storage section 26 of the actual data storage
section 25 and then outputs it as a maintenance
portion of the air conditioner 3. The actual
predictive trouble code data storage section 27 stores
only the data  relating to a trouble portion that was
identified during the maintenance for a predicted  18
trouble. Then, the maintenance-Portion-information
outputting section 24 extracts a trouble  portion
corresponding to the predictive trouble code from the
actual predictive trouble code  data storage section
27 and then outputs it as a maintenance portion of the
air conditioner 3. 5 At the same time, the
maintenance-portion-information outputting section 24
extracts a  trouble code corresponding to the
predictive trouble code based on the
code-correspondence  data storage section 28. The
maintenance-portion-information outputting section 24
then  extracts a trouble portion corresponding to the
extracted trouble code from the actual trouble  code
data storage section 26 and then outputs it as a
maintenance portion. Therefore, it 10 becomes possible
to output a maintenance portion based on a greater
number of pieces of  actual data. By maintaining the
outputted maintenance portion, the air conditioner 3
can be  maintained quickly and accurately. (4)  In the
control system 1 of the air conditioner according to
the  15 maintenance-information providing system of
the present invention, the
maintenance-portion-information outputting section 24
outputs maintenance portions and  certainty degrees in
descending order of the certainty degrees. The
certainty degrees are  calculated based on frequencies
of trouble portions under the trouble codes and
predictive  



trouble codes extracted from the actual data storage
section 25. If the certainty degree is 20 high, the
corresponding maintenance portion can be considered,
from the past experience, to  be the one that should
be maintained and repaired (should be confirmed)
preferentially with  respect to the trouble codes and
predictive trouble codes outputted from the air
conditioner 3  this time. Therefore, it is possible to
do efficient maintenance work by carrying out
maintenance and repair in accordance with the
certainty degrees. 25 (5) In the control system 1 of
the air conditioner according to the
maintenance-information providing system of the
present invention, the
maintenance-portion-information outputting section 24
limits the scope of extraction from the  actual data
storage section 25, based on the particulars of the
air conditioner 3. The 30 particulars include, for
example, information of a model name, a product name,
an age of the  air conditioner 3 since the air
conditioner was set up, a business type and an area
where the  air conditioner is located. By limiting the
actual data included in the actual data storage
section 25 by these particulars, it is possible to
extract a maintenance portion by, among the  past
actual data, targeting the actual data similar to
those of the air conditioner 3 for which  19 the
trouble code and predictive trouble code are outputted
this time. In other words, the
maintenance-portion-information outputting section 24
is capable of extracting a maintenance  portion
suitable for each air conditioner 3 in view of a model
of the air conditioner 3, a  tendency due to
time-based changes, a tendency of change due to its
operational conditions 5 according to the location and
the business type or the like. As a result, by thus
limiting with  the particulars, more proper
maintenance and repair can be carried out. < Other
embodiments of the invention>  (1) In the control
system 1 of the air conditioner according to the  10
maintenance-information providing system of the
present invention, the
maintenance-portion-information outputting section 24
of the processing unit 22 of the  supervising device 6
outputs maintenance portions and the corresponding
certainty degrees in  descending order of the
certainty degrees from the trouble codes and
predictive trouble codes  based on the actual data of
the actual data storage section 25. Then the terminal
31 of the  



15 service center 8 displays them, for example, as
shown in Figs. 5(A) and (B). If the
maintenance-portion-information outputting section 24
further can output  articles required for the
maintenance portions, the service engineers of the
service center 8  can carry out onsite maintenance and
repair more properly and easily. Furthermore, since it
becomes possible for service engineers of the service
center 8 to go to the buildings 2 for 20 maintenance
and repair bringing the required articles with them,
it is possible for them to  check the trouble portions
and do maintenance and repair at one time. As a
result, the  number of visits to the buildings 2 by
service engineers can be reduced, so that the air
conditioner 3 can be maintained and repaired quickly.
Further, the period that the air  conditioner 3 has
trouble and is likely to have trouble can be reduced.
25 (2) In the control system 1 of the air conditioner
according to the  maintenance-information providing
system of the present invention, when a trouble code
or a  predictive trouble code of the air conditioner 3
is outputted, the  maintenance-portion-information
outputting section 24 of the processing unit 22 of the
30 supervising device 6 limits the actual data of the
actual data storage section 25 by the  particulars and
then extracts a trouble portion corresponding to the
trouble code or the  predictive trouble code based on
the limited actual data. The
maintenance-portion-information outputting section 24
then outputs the trouble portion to the  terminal 31
of the service center 8 and so on. 20 Alternatively,
this can be performed as follows. When the terminal 31
of the service  center 8 is displaying (outputting)
maintenance portions and the corresponding certainty
degrees, the maintenance-portion-information
outputting section 24 limits the actual data of  the
actual data storage section 25 again by the
particulars such as a model name and a 5 business type
being selectively inputted and then transmitted into
the communication unit 21  of the supervising device 6
via the communication network 7. Then, the
maintenance-portion-information outputting section 24
extracts trouble portions  corresponding to the
trouble code and predictive trouble code based on the
limited actual data,  which are outputted to, for
example, the terminal 31 of the service center 8 as
maintenance  10 portions. 



With such operation, even if the supervising device 6
does not store any particulars  (for example, the age)
but the service center 8 knows the particulars of the
air conditioner 3,  it is possible to limit the actual
data by the particulars. Furthermore, if it is
preferable to  change the particulars into more
suitable ones, it is possible to correct them at the
terminal 31. 15 With this, it is possible to output
maintenance portions and the corresponding certainty
degrees more appropriately. When the number of pieces
of actual data to satisfy the inputted particulars is
insufficient, the scope for limitation with respect to
the inputted particulars may be enlarged  so that a
certain number of pieces of the actual data can be
obtained. For example, as shown 20 in Figs. 5(A) and
(B), the operation time of the air conditioner 3 is
18765 hours. Normally,  in this case, the result
information to be outputted would be based on the
actual data of the air  conditioners 3 with
particulars having an operation time of around 18765
hours. However,  if there are only few pieces of
actual data that meet the particulars, the scope of
the operation  time can be extended to, for example,
around 15000 through 20000 hours. 25 As a further
example, when an air conditioner located in Aomori
Prefecture is the  target, there may be only few
pieces of actual data for the air conditioners 3
located in  Aomori Prefecture. In this case, the scope
can be extended to the actual data of the air
conditioners 3 located, for example, in the Northeast
district. Alternatively, the scope can be  extended to
the actual data of the air conditioners 3 located in
the areas having similar 30 climates to that of Aomori
Prefecture (such as the southern part of Hokkaido,
Aomori, Akita  and Iwate Prefectures). By thus
changing the scope of limitation, it is possible to
obtain a sufficient number  of pieces of actual data.
(3) 21 In the control system I of the air conditioner
according to the  maintenance-information providing
system of the present invention, the particulars of
the air  conditioner 3 includes an age of the air
conditioner 3 since the air conditioner was set up.
From the age, a tendency due to time-based changes can
be recognized. 5 If the operation data of the air
conditioner 3 can include operation time, the scope of
extraction from the actual data storage section 25 can
be limited by the operation time as one  



of the particulars, instead of the age. With the age,
non-operation time after the air  conditioner 3 was
set up can not be taken into account. Based on the
operation time,  however, it is possible to take
account of a period in which time-based changes occur
more  10 appropriately. Therefore, it is possible to
limit the actual data more appropriately. INDUSTRIAL
APPLICABILITY With the maintenance-information
providing system according to the present  invention,
trouble portions can be extracted from the predictive
trouble data of the apparatus.  The trouble portions
can be information for onsite maintenance on the
apparatus. Therefore,  15 it is possible to carry out
the maintenance of the apparatus more appropriately.
22 CLAIMS  1. A maintenance-information providing
system for providing maintenance information of  an
apparatus based on trouble data or predictive trouble
data of the apparatus, comprising: a storage section
which stores storage data based on the trouble data
and the predictive  trouble data; a corresponding data
storage section which stores the trouble data
corresponding to the  predictive trouble data; and a
trouble-portion-extracting section which extracts a
trouble portion of the apparatus  corresponding to the
predictive trouble data, based on the storage data of
the storage section, and  which extracts the trouble
data corresponding to the predictive trouble data from
the  corresponding data storage section and then
extracts a trouble portion of the apparatus
corresponding to the trouble data, wherein the
trouble-portion-extracting section includes a
certainty-degree calculating  section which figures
out a degree of certainty from a frequency of the
trouble portion, which is  extracted from the storage
section, and the trouble-portion-extracting section
extracts a plurality of the trouble portions and
outputs the trouble portions and certainty degrees in
descending order of the certainty degrees. 2. The
maintenance-information providing system according to
claim 1, wherein the storage  section has an actual
trouble data storage section which stores
correspondence between the trouble  data and the
trouble portion in the apparatus in the past, and 



an actual predictive trouble data storage section
which stores correspondence between the  predictive
trouble data and the trouble portion in the apparatus
in the past. 3. The maintenance-information providing
system according to claim 1 or 2, wherein the
trouble-portion-extracting section is capable of
extracting a trouble portion of the apparatus
corresponding to the trouble data from the actual
trouble data storage section. 4. The
maintenance-information providing system according to
any one of claims 1 through  3, wherein the
trouble-portion-extracting section is further capable
of outputting the extracted  trouble portion as a
maintenance portion. 23 5. The maintenance-information
providing system according to any one of claims 1
through  4, wherein the trouble-portion-extracting
section is capable of outputting information on an
article required for maintenance of the apparatus. 23a
6. The maintenance-information providing system
according to any one of claims 1 through  5, further
comprising an input-receiving unit which receives the
trouble data, the predictive  trouble data and
particulars of the apparatus, wherein the particulars
include a model number or the like of the apparatus,
and the trouble-portion-extracting section limits the
trouble portion to that of the apparatus  which meets
the particulars and extracts the trouble portion of
the apparatus from the storage  section. 7. The
maintenance-information providing system according to
claim 6, wherein the  particulars include an age of
the apparatus or the like. 8. The
maintenance-information providing system according to
claim 6 or 7, wherein  the particulars include a
business type, an area or the like where the apparatus
is  located. 24 


