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DESCRI PTI ON

Title of Invention:
RECORD MANAGEMENT APPARATUS AND COMMUNI CATI ON SYSTEM

Technical Field
[ 0001]

The present disclosure relates to a record
management apparatus and a conmmunication system

Background Art
[ 0002]

By providing a refrigeration apparatus for
cooling the interior of a container in a container
for sea transportation or land transportation, it is
possi ble to transport a package including food,
chem cals, medicine, etc., for a long time. Further,
conventionally, by using a comunication system
there is a proposal that a managenent center
centrally manages the distribution record of the
packages in the container and inplenments the
traceability of the packages (see Patent Docunent 1).
Thus, even if a problem occurs regarding the quality
of the package, the managenment center or the |ike can
carry out a back-trace or tracking investigation of
t he package, and can address the problem Further,

t he conmponents of the refrigeration apparatus that
cools the interior of the container may be repl aced
during transportation.

Citation List
Pat ent Docunent
[ 0003]



10

15

20

25

30

Pat ent docunent 1. Japanese Unexam ned Patent
Application Publication No. 2019-516162

Sunmmary of I nvention
Techni cal Problem
[ 0004]

However, it is difficult for the
manuf acturer of the refrigeration apparatus to
identify where the conponent was replaced. Therefore,
if the conmponent was replaced with a conponent other
t han the genui ne conponent, and the refrigeration
appar at us breaks down because of this, and a problem
occurs in the package, it is difficult for the
manuf acturer of the refrigeration apparatus to
identify the cause.
[ 0005]

It is an object of the present disclosure to
I npl ement traceability concerning conponents of a
refrigeration apparatus provided in a container to be
transported in consideration of the above
ci rcumst ances.

Sol ution to Probl em
[ 0006]

(1) The first aspect of the present
di scl osure is a record managenent apparatus for
managi ng a record of a change relating to a
refrigeration apparatus provided in a container to be
transported, the record managenent apparatus
i ncludi ng a communi cation unit configured to acquire
first conmponent identification information for
identifying a predeterm ned type of a conponent
included in the refrigeration apparatus at a first
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time point and second conponent identification
information for identifying the predeterm ned type of
t he conmponent form ng the refrigeration apparatus at
a second time point after the first time point; and a
control unit configured to inplenment control to

det erm ne whet her the second conponent identification
I nformati on has been changed fromthe first conponent
identification information.

[ 0007]

According to the first aspect, traceability
concerni ng conmponents of a refrigeration apparatus
provided in a container to be transported can be
I npl ement ed.

[ 0008]

(2) The second aspect of the present
di scl osure is the record managenent appar atus
according to the first aspect, wherein when the
second conponent identification informati on has been
changed fromthe first conponent identification
i nformation, the control unit determ nes that the
predeterm ned type of the component has been
repl aced.

[ 0009]

According to the second aspect, based on the
fact that the second conmponent identification
I nformati on has been changed fromthe first conponent
identification information, it can be determ ned that
a predeterm ned type of conponent has been repl aced
at the second time point.

[ 0010]

(3) The third aspect of the present
di scl osure is the record managenent appar atus
according to the first or second aspect, wherein the
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communi cation unit acquires first time point
information indicating the first tinme point together
with the first conponent identification informtion,
and acquires second time point information indicating
t he second tine point together with the second
conmponent identification information, and the control
unit determ nes whether the second conponent
identification informati on has been changed fromthe
first conmponent identification informati on based on a
bef ore-after relationship between the first tine
poi nt and the second tine point.

[ 0011]

According to the third aspect, based on the
bef ore-after relationship between the first tine
poi nt and the second tine point, it can be determ ned
whet her the second conmponent identification
i nformati on has been changed fromthe first conponent
identification information.

[0012]

(4) The fourth aspect of the present
di sclosure is the record managenent appar atus
according to any one of the first to third aspects,
further including a storage unit configured to store
the first conponent identification informtion and
t he second conponent identification information
acquired by the comunication unit.

[ 0013]

According to the fourth aspect, it is
possible to inplenment traceability regarding
conponents of a refrigeration apparatus provided in a
container to be transported.

[ 0014]
(5) The fifth aspect of the present
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di scl osure is the record managenent appar atus
according to the fourth aspect, wherein when the
second conponent identification information has been
changed fromthe first conponent identification

i nformati on and the communi cati on unit has not

acqui red production information relating to
production of a predeterm ned conmponent i ndicated by
t he second conponent identification information, the
communi cati on unit acquires the production
information from a production informati on managenent
apparatus configured to manage the production

i nformati on of each conponent; and the storage unit
stores the production information in association with
t he second conponent identification information.

[ 0015]

According to the fifth aspect, even when the
record managenent apparatus 7 does not manage the
production information, the production information
can be obtained fromthe production information
managenent appar at us.

[ 0016]

(6) The sixth aspect of the present
di scl osure is the record managenent appar atus
according to the fifth aspect, wherein the production
informati on includes information indicating a place
where the predeterm ned conponent was replaced, a
date and time when the predeterm ned conmponent was
repl aced, a replacing person who replaced the
predet erm ned conponent, or a place where the
predeterm ned conponent was stored.

[0017]

According to the sixth aspect, detailed

i nformation of the conponent can be obtained fromthe
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production information.
[0018]

(7) The seventh aspect of the present
di sclosure is the record managenent appar atus
according to the fourth aspect, wherein when the
second conponent identification informati on has been
changed fromthe first conponent identification
i nformation and the conmuni cation unit has not
acquired production information related to production
of a predeterm ned conponent indicated by the second
conponent identification information, the
communi cati on unit makes a request for the production
information to a production informtion managenment
apparatus configured to manage the production
i nformati on of each conponent, and when the
conmmuni cation unit cannot acquire the production
information in response to the request, the storage
unit stores a predeterm ned flag in association with
t he second conponent identification information.
[0019]

According to the seventh aspect, it is
possi ble to recognize that the conponent is not
genui ne or the like by a predeterm ned fl ag.

[ 0020]

(8) The eight aspect of the present
di scl osure is the record managenent appar atus
according to any one of the first to sixth aspects,
wherein the conmuni cation unit acquires the second
conponent identification information transmtted by a
communi cati on apparatus provided in the container or
in a nobile body | oaded with the container
[ 0021]

According to the eight aspect, the second
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conponent identification information can be acquired
even during transportation of the container.
[0022]

(9) The ninth aspect of the present
di sclosure is the record managenent appar atus
according to any one of the first to seventh aspects,
wherein the conmmunication unit acquires the second
conponent identification information transmtted by a
communi cati on apparatus provided at a gate through
whi ch a nmobil e body mounted with the container
passes.

[ 0023]

According to the ninth aspect, the second
conmponent identification information can be
automatically acquired at the gate even during
transportation of the container.

[ 0024]

(10) The tenth aspect of the present
di scl osure is a comuni cati on system including a
communi cati on apparatus configured to be installed in
t he container or a nobile body mounted with the
container, and to transmt the second conponent
identification informati on; and the record managenent
apparatus according to any one of the first to
sevent h aspects.

[ 0025]

According to the tenth aspect, it is
possible to inplenment traceability regarding
conponents of a refrigeration apparatus provided in a
container to be transported.

[ 0026]

(11) The eleventh aspect of the present

di scl osure is the comrmuni cati on system according to
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the tenth aspect, further including a transfer
apparatus configured to be installed in the container
or the nobile body | oaded with the container, to
read, by short-range radi o communication, the second
conponent identification information froma radio tag
in which the second conponent identification
information is witten, and to transmt the second
conmponent identification information to the

conmmuni cati on appar at us.

[0027]

According to the el eventh aspect, it is
possible to inplement traceability regarding
conponents of a refrigeration apparatus provided in a
container to be transported.

[ 0028]

(12) The twelfth aspect of the present
di scl osure is the comrmuni cati on system according to
the el eventh aspect, wherein the radio tag is an RFID
tag that can be attached to the predeterm ned type of
t he conponent, the refrigeration apparatus, or the
container, and in which the second component
identification information is witten.

[ 0029]

According to the twelfth aspect, conponent
identification can be automatically performed by
RFI D.

[ 0030]

(13) The thirteenth aspect of the present
di scl osure is the record managenent appar atus
according to the first aspect, wherein the
communi cation unit acquires the second conponent
identification information transmtted by a
communi cation term nal that has read the second
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conmponent identification information from an
identification image in which the second conponent
identification information i s embedded.
[ 0031]

According to the thirteenth aspect, it is
possible to inplenment traceability of conponents of a
refrigeration apparatus provided in a container to be
transport ed.

Bri ef Description of Draw ngs

[ 0032]

[FIG 1] FIG 1 is an overall configuration diagram
of a communi cation system according to an enbodi nent.
[FIG 2] FIG 2 is a longitudinal cross-sectiona
view in the front-rear direction of a refrigeration
apparatus according to an enbodi nent.

[FIG 3] FIG 3 is a perspective view of the
refrigeration apparatus viewed fromthe front.

[FIG 4] FIG 4 is a piping system diagram of the
refrigeration apparatus.

[FIG 5] FIG 5 is a schematic diagram of the
refrigeration apparat us.

[FIG 6] FIG 6 is a schematic diagram of a transfer
appar at us.

[FIG 7] FIG 7 is a schematic diagram of a

conmmuni cati on appar at us.

[FIG 8] FIG 8 is a schematic diagram of a reading
appar at us.

[FIG 9] FIG 9 is a schematic diagram of a worker
term nal .

[FIG 10] FIG 10 is a schematic diagramof a record
managenment appar at us.

[FIG 11] FIG 11 is a conceptual diagram of a
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conponent data managenent table.

[FIG 12] FIG 12 is a conceptual diagram of
conponent dat a.

[FIG 13] FIG 13 is a schematic diagram of a
production informati on managenent appar at us.

[FIG 14] FIG 14 is a conceptual diagramof a
production informati on managenment table.

[FIG 15] FIG 15 is a sequence diagramillustrating
conponent data registration processing in the initial
stage or repair stage.

[FIG 16] FIG 16 is a sequence diagramillustrating
conponent data registration processing in the
cont ai ner transportation stage.

[FIG 17] FIG 17 is a conceptual diagram of
conponent data transmtted in the container
transportation stage.

[FIG 18] FIG 18 is a sequence diagramillustrating
conponent data registration processing in the
transportati on stage where a truck | oaded with the
cont ai ner passes through a centralized managenent
gat e.

[FIG 19] FIG 19 is a conceptual diagram of
conponent data transmtted in the transportation
stage where the truck | oaded with the container
passes through the centralized managenent gate.

[FIG 20] FIG 20 is a flowchart illustrating
conponent replacenent record anal ysis processing.
[FIG 21] FIG 21 is a flowchart illustrating

conponent replacenent record anal ysis processing.
[FIG 22] FIG 22 is a diagramillustrating anal ysis
results.

Description of Enbodi nents
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[ 0033]

Enbodi ments will be described below with
reference to drawi ngs. The present disclosure is not
limted to the enmbodi nents descri bed bel ow, and
vari ous changes nay be made within the scope of not
deviating fromthe technical concept of the present
di scl osure. Because the drawi ngs are intended to
explain the present disclosure conceptually, the
di mensi ons, ratios, or nunbers may be exaggerated or
sinmplified as necessary for ease of understanding.

[ 0034]
[ Overall configuration of communication systeni

First, the overall configuration of a
communi cati on system 1 of the present enbodi ment w |
be described with reference to FIG 1. FIG 1 is an
overall configuration diagram of the communi cation
system according to the present enbodi ment.

[ 0035]

As illustrated in FIG 1, the communication
system 1 of the present enbodinent is constructed by
a refrigeration apparatus 2, a transfer apparatus 3,
a communi cation apparatus 4, a reading apparatus 5, a
wor ker term nal 6, a record managenent apparatus 7,
and a production information managenent apparatus 9.
The conmuni cati on apparatus 4, the readi ng apparatus
5, the worker termnal 6, the record managenent
apparatus 7, and the production informtion
management apparatus 9 are all conposed of conputers,
and can communi cate by connecting themto a
communi cati on network 100 such as the Internet. The
connecti on node between the communi cati on apparatus 4
and the communi cati on network 100 is wireless. The
connecti on node between the readi ng apparatus 5, the
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worker termnal 6, the record managenent apparatus 7,
and the production informati on managenent apparatus
9, and the communication network 100, can be either
wireless or wired. Because the communication
apparatus 4 connects to the conmmuni cati on network not
only fromland but also fromsea, the Internet may be
a satellite (space) Internet. The record managenent
apparatus 7 and the production informati on managenent
apparatus 9 are conposed of a single conmputer or a
plurality of conputers.

[ 0036]

The refrigeration apparatus 2 is installed
across the exterior of the container Cto the
interior of the container Cto cool the air inside
the container C. Awreless tag T in which component
data i ncluding conponent identification information
for identifying each conmponent is witten, is
attached to each predeterm ned conponent of the
refrigeration apparatus 2. The wireless tag T is a
generic name for the wireless tags T1, T2, and T3
descri bed | ater. The conponent data will be described
|ater in detail. Because the refrigeration apparatus
2 is installed across the exterior of the container C
to the interior of the container C, there are radio
tags T attached to conponents inside the container C
and radio tags T attached to conponents outside the
cont ai ner C. Packages including food, chem cals,
medi cine, etc., are stored in the container C and
transported by sea by a ship V or by land by a truck
TR.

[ 0037]

The transfer apparatus 3 is installed

out side the container C, reads conponent data from
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the radio tag T inside or outside the container C by
short-range radi o communi cation, and transmts the
conponent data to the communi cati on apparatus 4 by
(medi um range) radi o conmuni cation. For short-range
radi o communi cation, RFID (Radi o Frequency
Identifier) is used, for exanple. If there is no
obstacl e, communication up to approximately 7 mis
usual |y possible. For (nmediumrange) radio

communi cation fromthe transfer apparatus 3 to the
communi cati on apparatus 4, for exanple, W-Fi is
used. If there is no obstacle, communication up to
approximately 500 mis usually possible. Further,

wi red comrmuni cation using a cable may be used from
the transfer apparatus 3 to the conmmuni cation
apparatus 4. In this case, the transfer apparatus 3
i's nounted on a nodem

[ 0038]

Not e that conponent data including conponent
identification information for identifying conponents
of the refrigeration apparatus 2 inside or outside
the container C nay be written to the transfer
apparatus 3 instead of the wireless tag T.

[ 0039]

The conmmuni cati on apparatus 4 is installed
out side the container C, on the ship V or on the
truck TR, and can communicate with the transfer
apparatus 3 by (mediumrange) wireless communicati on.
The communi cati on apparatus 4 is equi pped with a
wi rel ess nmodem and can communicate with the record
managenment apparatus through the conmunication
network 100 by (long-range) wi reless communi cation
Thus, for exanple, conponent data written to the
wireless tag T inside or outside the container Cis
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transmtted to the record managenent apparatus 7

t hrough the transfer apparatus 3, the communication
apparatus 4 and the communi cati on network 100. The

communi cati on apparatus 4 nmay have the function of

the transfer apparatus 3.

[ 0040]

The reading apparatus 5 is installed at the
centralized managenent gate G through which the truck
TR | oaded with the container C passes when the
container Cis shipped or unl oaded, and can
communi cate with the wireless tag T outside the
container C by short-range wi rel ess communi cati on.
The readi ng apparatus 5 may be able to communicate
with the transfer apparatus 3 by (mediumrange)
wi rel ess communi cati on.

[ 0041]

Thus, when the truck TR passes through the
centralized managenent gate G, for exanple, the
conponent data written in the radio tag T outside the
container Cis directly read by the readi ng appar at us
5 and transmtted to the record nmanagenent appar atus
7 via the communication network 100. Alternatively,

t he conmponent data written in the radio tag T outside
the container Cis transmtted to the reading
apparatus 5 via the transfer apparatus 3 and
transmtted fromthe reading apparatus 5 via the
communi cati on network 100 to the record managenent
apparatus 7. \When the radio tag T is inside the
container C, the radio wave strength fromthe inside
to the outside is weak, so the conponent data written
in the radio tag T inside the container Cis
transmtted to the reading apparatus 5 via the
transfer apparatus 3 and transmtted fromthe reading
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apparatus 5 via the comruni cati on network 100 to the
record managenent apparatus 7.
[0042]

The worker terminal 6 is a kind of
communi cation term nal used in the production factory
or the repair factory of the refrigeration apparatus
2, and when the refrigeration apparatus 2 is produced
or the conponent of the refrigeration apparatus 2 is
repl aced, the conponent data of the conponent is
i nput by the worker, and this conmponent data is
transmtted to the record managenent apparatus 7 via
t he communi cati on network 100. Note that the
repl acement of the conponent of the refrigeration
apparatus 2 includes a case in which, even if the
conponent is not replaced when a worker repairs the
conponent, the conponent identification information
is replaced, and thereafter, the conmponent is managed
as anot her conponent.

[ 0043]

In the above exanple, the radio tag T in
whi ch the conponent data is witten is used, but the
enbodi nent is not limted thereto. For exanple,
instead of the radio tag T, an identification inmge
in which the conponent data is enbedded may be
directly printed on the conponent of the
refrigeration apparatus 2, or a seal on which the
identification image is printed may be affixed. A
recognition imge is, for exanple, a two-dinensional
code such as a QR code (registered trademark) or a
bar code. Further, a plate printed with one or nore
identification imges in which conponent data of al
or sone of the conponents of the refrigeration
apparatus 2 are conpiled, nmay be affixed to a
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predeterm ned position of the refrigeration apparatus
2. Further, a sticker printed with one or nore
identification imges in which conponent data of al

or sone of conponents of the refrigeration apparatus
2 are conpiled, may be affixed to a predeterm ned
position of the refrigeration apparatus 2.

[ 0044]

In this case, in the production factory or
the repair factory, the worker reads the conmponent
dat a enbedded in the recognition i mge by using the
wor ker term nal 6, and transmts the conponent data
fromthe worker termnal 6 to the record managenent
apparatus 7 via the conmuni cati on network 100. In the
centralized managenent gate G, the worker inspecting
t he container C reads the conponent data embedded in
the recognition image by using the worker term nal 6,
and transmts the conmponent data fromthe worker
termnal 6 to the record nmanagenent apparatus 7 via
t he communi cati on network 100.

[ 0045]

The record managenent apparatus 7 manages
t he conmponent data transmtted fromthe communication
apparatus 4, the reading apparatus 5, and the worker
termnal 6 via the comunication network 100.

Further, the record managenent apparatus 7 determnm nes
whet her the conponent identification information
included in the conponent data of the predeterm ned
type of conponent has been changed, and if it has
been changed, the record nmanagenent apparatus 7
determ nes that the predeterm ned type of conponent
has been replaced. Thus, the manager of the record
managenment apparatus 7 can identify the state of the
conponents of the refrigeration apparatus 2 by
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confirm ng the conponent data managed by the record
managenment apparatus 7 or the determ nation result
obt ai ned by the record managenent apparatus 7. The
manager of the record nmanagenment apparatus 7 nay be a
manuf acturer of the refrigeration apparatus 2 or an
affiliated conmpany of the manufacturer.

[ 0046]

The production informati on managenent
apparatus 9 manages production information related to
t he production of each predeterm ned conponent that
i's a genuine conponent of the producer or a conponent
approved by the producer, and transmts predeterm ned
production information corresponding to the request
to the record managenent apparatus 7 in response to a
request fromthe record nmanagement apparatus 7. The
production information includes, for exanple,
information indicating the place where the conponent
was replaced, information indicating the date and
time when the conponent was replaced, informtion
i ndi cating a replacing person who replaced the
conponent, or information indicating the place where
t he conmponent was stored. Here, the production
information is informati on for determ ni ng whet her
each conponent is a genuine conponent of the producer
or a conponent recognized by the producer. Here, the
producer is, for exanple, the manufacturer of the
refrigeration apparatus 2.

[0047]
[ Configuration of conmmuni cation system

Next, the configuration of each of the
refrigeration apparatus 2, the transfer apparatus 3,

t he communi cati on apparatus 4, the worker termnal 6
t he record managenent apparatus 7, and the production
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i nformati on management apparatus 9 constructing the

communi cation system 1l will be described with
reference to the figures.
[ 0048]

<Configuration of refrigeration apparatus>

First, the configuration of the
refrigeration apparatus will be described with
reference to FIGS. 2 to 5. FIG 2 is a |ongitudinal
cross-sectional view along the front-rear direction
of the refrigeration apparatus according to the
enmbodi nent. FIG 3 is a perspective view of the
refrigeration apparatus viewed fromthe front side.
FIG 4 is a piping system diagram of the
refrigeration apparatus. FIG 5 is a schematic
configuration diagram of the refrigeration apparatus.
In the follow ng description, the words "front",
"rear", "left", "right", "top", and "bottom' refer to
the direction indicated by the arrows in FIG 3.
Because the refrigeration apparatus 2 is closely
related to the container C, the overall configuration
of the container will be described first.
[ 0049]
(1) Overall configuration of the container

The container Cis used for sea
transportation and | and transportation. The contai ner
Cis arefrigeration container having a function of
cooling the air inside. The container C has a
cont ai ner body 11 and the refrigeration apparatus 2
for the container. The container body 11 stores
foodstuffs, chem cals, nedicines, etc. The
refrigeration apparatus 2 cools an interior space 212
of the container body 11. Hereinafter, the interior
space 212 may be referred to as the interior of the
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cont ai ner and the space outside the container body 11
may be referred to as the exterior of the container.
As illustrated in FIG 2, an opening 213 is formed in
the front face of the container body 11. The
refrigeration apparatus 2 is attached to the
cont ai ner body 11 so as to close the opening 213 of

t he contai ner body 11

[ 0050]

(2) The refrigeration apparatus

The refrigerati on apparatus 2 has a casing
21. The casing 21 constitutes a |lid of the opening
213 of the container body 11. The casing 21 has a
casi ng body 22 and a partition plate 23. The casi ng
body 22 partitions the interior and exterior of the
cont ai ner body 11. The partition plate 23 is arranged
so as to be located in the interior space 212 on the
back side (rear side) of the casing 21.

[ 0051]

The refrigeration apparatus 2 has a
conpressor 240, an exterior heat exchanger 241, and
an exterior fan 242 as conponents (el enents) arranged
in the exterior of the refrigeration apparatus. The
refrigeration apparatus 2 has an interior heat
exchanger 244 and an interior fan 245 as conponents
(el ements) arranged in the interior of the
refrigeration apparatus.

[ 0052]
(2-1) Casing body

As illustrated in FIG 2, the casing body 22
has a flat plate portion 22a and a recess portion
22b. The flat plate portion 22a is formed on the
upper portion of the casing body 22 so as to be
substantially flush with the opening 213 of the
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casing 21. As illustrated in FIG 3, two inspection
wi ndows 24 are formed in the mddle portion of the
flat plate portion 22a in the left-right direction
The inspection wi ndow 24 is a transparent w ndow for
checking the inside of the casing body 22. A
ventilator 25 is provided to the left of the
I nspection wi ndow 24. The ventilator 25 ventil ates
the interior of the casing.
[ 0053]

The recess portion 22b is formed in the
| ower part of the casing 21. The recess portion 22b
I's recessed backward fromthe | ower end of the fl at
pl ate portion 22a. An exterior storage space 26
outside the casing is formed in the front side of the
recess portion 22b. An interior storage space 27
inside the casing is fornmed above the recess portion
22b and between the flat plate portion 22a and the
partition plate 23. The | ower end of the recess
portion 22b constitutes a bottom plate 22c. The
bottom pl ate 22c extends over the left and right ends
of the casing body 22.
[ 0054]

The casing body 22 is formed by | am nating
an exterior casing 28, a heat insulating |ayer 29,
and an interior casing 230 in the thickness direction
(front-rear direction). The exterior casing 28 faces
the exterior of the casing. The interior casing 230
faces the interior of the casing. The heat insulating
| ayer 29 is provided between the exterior casing 28
and the interior casing 230. The exterior casing 28
is composed of an alum num material. The interior
casing 230 is conposed of a reinforced fiber plastic
(FRP). The heat insulating |layer 29 is nmade of foamed
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resin.
[ 0055]
(2-2) Partition plate and air passage

The partition plate 23 is a plate-Ilike
menber | ocated on the rear side of the recess portion
22b. The partition plate 23 extends vertically so as
to have a predetermned interval with the rear
surface of the recess portion 22b. An internal
passage 231 through which the interior air flows is
formed between the casing body 22 and the partition
plate 23. An inlet 232 is formed between the upper
end of the partition plate 23 and the upper wall 1la
of the container body 11. The inlet 232 communi cates
the interior space 212 with the inlet end of the
i nternal passage 231. An outlet 233 is fornmed between
the lower end of the partition plate 23 and the | ower
wal | 11b of the container body 11. The outlet 233
communi cates the interior space 212 with the outl et
end of the internal passage 231.
[ 0056]
(2-3) Elenmental conponents outside the container

The exterior storage space 26 is provided
with a conpressor 240, an exterior heat exchanger
241, and an exterior fan 242. The conpressor 240 is
installed on the bottom plate 22c of the casing 21.
The conpressor 240 is arranged near the bottom of the
exterior storage space 26. The conpressor 240 is
arranged near the right of the exterior storage space
26.
[ 0057]

The exterior fan 242 is |ocated near the top
of the exterior storage space 26. The exterior fan
242 is conposed of a propeller fan. The exterior fan
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242 has an inpeller and a notor Mfor rotationally
driving the inpeller. As illustrated in FIG 3, an
ext ernal passage 243 through which the exterior air
flows is formed on the back side of the exterior fan
242.

[ 0058]

The exterior heat exchanger 241 is provided
at a hei ght between the exterior fan 242 and the
conpressor 240 in the exterior storage space 26. The
exterior heat exchanger 241 is |located in the
ext ernal passage 243. The exterior heat exchanger 241
Is a fin-and-tube type heat exchanger.

[ 0059]
(2-4) El enment conponents in the container

The interior storage space 270 is provided
with an interior heat exchanger 244 and an interior
fan 245. The exterior heat exchanger 241 is supported
by the casing 21 so as to extend over the casing body
22 and the partition plate 23. The interior heat
exchanger 244 is a fin-and-tube type heat exchanger.

[ 0060]

The internal fan 245 is arranged on the
upstream side of the internal heat exchanger 244 in
the internal passage 231. The internal fan 245 is
posi ti oned above the internal heat exchanger 244. The
internal fan 245 is conposed of a propeller fan. The
internal fan 245 has an inpeller and a nmotor for
rotationally driving the inpeller.

[ 0061]
(2-5) Configuration of the refrigerant circuit

As illustrated in FIG 4, the refrigeration
apparatus 2 has a refrigerant circuit 250. The
refrigerant circuit 250 is filled with refrigerant.
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The refrigerant circuit 250 perforns a vapor
conpression refrigeration cycle by circul ating
refrigerant. The refrigerant circuit 250 mainly

i ncl udes a conpressor 240, an exterior heat exchanger
241, an expansion valve 251, and an interior heat
exchanger 244.

[ 0062]

The conpressor 240 conpresses the inhal ed
refrigerant. The conpressor 240 discharges the
conpressed refrigerant. A discharge pipe 252 is
connected to the discharge part of the conpressor
240. An inhale pipe 253 is connected to the inhale
part of the conpressor 240.

[ 0063]

The exterior heat exchanger 241 exchanges
heat between the refrigerant flowi ng inside and the
exterior air. The gas end of the exterior heat
exchanger 241 comuni cates with the di scharge pipe
252. The liquid end of the exterior heat exchanger
241 is connected to the liquid end of the interior
heat exchanger 244 via the liquid pipe 255. The
exteri or heat exchanger 241 functions as a radiator
(condenser) for radiating refrigerant to air.

[ 0064]

The expansi on valve 251 is provided in the
l'iquid tube 255. The expansi on valve 251 reduces the
pressure of high-pressure refrigerant to | ow pressure
refrigerant. The expansion valve 251 is an electronic
expansi on val ve whose opening is adjustable. A
recei ver 256 is provided between the exterior heat
exchanger 241 and the expansion valve 251 in the
liquid tube 255. The receiver 256 is a container for
storing excess refrigerant of the refrigerant circuit
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250.
[ 0065]

The interior heat exchanger 244 exchanges
heat between the refrigerant flowi ng inside and the
interior air. The gas end of the interior heat
exchanger 244 communi cates with the inhale pipe 253.
The internal heat exchanger 244 functions as an
evaporator of refrigerant for absorbing heat from
air.

[ 0066]

The refrigerant circuit 250 has a bypass
pi pe 257. The inlet end of the bypass pipe 257
communi cates with the di scharge pipe 252, and the
outl et end of the bypass pipe 257 comuni cates with
the liquid pipe 255. The bypass pipe 257 sends
refrigerant discharged fromthe conpressor 240 to the
i nternal heat exchanger 244 by bypassing the external
heat exchanger 241.

[ 0067]

The refrigerant circuit 250 is provided with
a first valve 258 and a second val ve 259. The first
val ve 258 is provided between the discharge side of
t he conpressor 240 and the gas end of the externa
heat exchanger 241, and downstream fromthe
connecti on of the bypass pipe 257. The second val ve
259 is provided in the bypass pipe 257. The first
val ve 258 and the second val ve 259 are conposed of
el ectromagnetic switching valves. The first valve 258
and the second valve 259 may be a flow control valve
whose opening is adjustable.

[ 0068]
(2-6) Electrical conmponent box
As illustrated in FIG 3, the casing 21 is
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provided with an electrical conmponent box 260. The
el ectrical conponent box 260 houses electrical
conponents such as a control board 263, a power
circuit board, a power supply term nal, and other

el ectronic equi pnment. The el ectrical conmponent box
260 is provided at an internmedi ate portion in the
vertical direction of the casing 21. The electrica
conmponent box 260 has a box body 260a whose front
side is opened, and a |lid 260b which cl oses the open
portion of the box body 260a. The box body 260a is
formed in a hollow substantially rectangul ar

par al | el epi ped shape. The |id 260b is fixed to the
box body 260a via a hinge (not illustrated). The lid
260b is configured so that the front opening surface
of the box body 260a can be opened and cl osed. A
sealing nmenber is provided between the electrica
conponent box 260 and the |lid 260b to prevent water
and air fromentering. The electrical conponent box
260 is made of a resin material.

[ 0069]

The communi cati on apparatus 4 and the
control board 263 are accommpdated in the first space
261 inside the electrical conponent box 260. The
communi cation apparatus 4 is arranged in a
substantially m ddle portion in the left-right
direction in the first space 261. The external shape
of the communication apparatus 4 is substantially
rectangul ar parallel epiped with the left-right
direction in the thickness direction.

[ 0070]

The control board 263 is a printed circuit
board on which a control circuit is mounted to
control each device of the refrigeration apparatus 2.
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The control board 263 is also mounted with wiring for
power supply or grounding. The control board 263 is
arranged in what is referred to as a weak electric
space in the first space 261. The control board 263
of this exanple is supported by the electrical
conmponent box 260 so that the thickness direction of
the substrate is in the front-rear direction. The
control board 263 is vertically el ongat ed.

[0071]

(2-7) Control wunit

As illustrated in FIG 5, the refrigeration
apparatus 2 includes a control unit 20. The contro
unit 20 controls the refrigeration apparatus 2. The
control unit 20 includes the control board 263
descri bed above and is arranged in the first space
261 inside the electrical conponent box 260. The
control unit 20 includes a m croprocessor, an
electrical circuit, and an electronic circuit. The
m croprocessor includes a central processing unit
(CPU), a nenpry, a communication interface, an anal og
i nput/out put, and a contact input/output interface.
The menory stores various prograns to be executed by
the CPU and data to be used by the prograns.

[ 0072]

The control unit 20 controls the ON OFF
switching of the compressor 240 and the rotationa
speed of the notor of the conpressor 240. The control
unit 20 controls the ONV OFF switching of the exterior
fan 242 and the rotational speed of the notor of the
exterior fan 242. The control unit 20 controls the
ON/ OFF switching of the interior fan 245 and the
rotational speed of the notor of the interior fan
245. The control unit 20 controls the opening of the
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expansi on val ve 251. The control unit 20 controls the
opening and closing states of the first valve 258 and
t he second val ve 259.

[ 0073]

The control unit 20 receives detection
signals froma plurality of sensors. The plurality of
sensors include a refrigerant tenperature sensor, a
refrigerant pressure sensor, and an air tenperature
sensor. The refrigerant tenperature sensor includes a
sensor for detecting the tenperature of the
refrigerant discharged fromthe conpressor 240 and a
sensor for detecting the tenperature of the
refrigerant inhaled to the conpressor 240. The
refrigerant pressure sensor includes a sensor for
detecting high pressure of the refrigerant circuit
250 and a sensor for detecting | ow pressure of the
refrigerant circuit 250. The air tenperature sensor
i ncl udes a sensor for detecting tenperature of air on
the inhaling side of the interior heat exchanger 244
and a sensor for detecting tenperature of air on the
bl owi ng- out side of the interior heat exchanger 244.

[ 0074]
(2-8) Main power supply

As illustrated in FIG 5, the refrigeration
apparatus 2 has a main power supply 271. The main
power supply 271 is a power supply for operating the
refrigeration apparatus 2. The main power supply 271
supplies power to each device of the refrigeration
apparatus 2. Specifically, the main power supply 271
supplies power to the conmpressor 240, the exterior
fan 242, and the interior fan 245 via a power supply
circuit. The main power supply 271 supplies power to
the valves of the refrigerant circuit 250 including
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the first valve 258 and the second valve 259. The
mai n power supply 271 supplies power to the contro
unit 20.

[ 0075]

(2-9) Radio tag and identification image

As illustrated in FIGS. 2 and 3, the above-
menti oned radio tags T1l, T2, and T3 are respectively
attached to the predeterm ned conponents (the
conpressor 240, the internal fan 245, the exterior
fan 242). The radio tag T is not limted to the
conponents illustrated in FIGS. 2 and 3, but may be
attached to other conponents. Instead of, or together
with the radio tag T, the above-nenti oned
identification imge such as a two-di nensional code
may be printed. Further, as described above, a
sticker on which the identification inmage is printed
may be affixed instead of printing on the conponents.
[ 0076]
<Configuration of the transfer apparatus>

Next, a schematic configuration of the
transfer apparatus 3 will be described with reference
to FIG 6. FIG 6 is a schematic configuration
di agram of the transfer apparatus. As illustrated in
FIG 3, the transfer apparatus 3 is installed outside
the storage unit. In FIG 3, as an exanple, the
transfer apparatus 3 is installed near the conpressor
240 which is a conponent.

[0077]

As illustrated in FIG 6, the transfer
apparatus 3 has a control unit 30, a communication
unit 31, an operation unit 32, a reading unit 33, a
di splay unit 34, and a storage unit 39.

[ 0078]
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Of these, the control unit 30 controls the
entire transfer apparatus 3 and is a conmputing device
such as a CPU
[ 0079]

The communi cation unit 31 is a conmunication
device for transmtting and receiving various kinds
of information to and from the communication
apparatus 4 by W-Fi or the |like.

[ 0080]

The operation unit 32 is a device for
recei ving operations froman operator and is a touch
panel or the I|ike.

[ 0081]

The reading unit 33 is a device which wites
various kinds of information into the wireless tag T
and reads various kinds of information fromthe
wireless tag T by short-range wirel ess communication
such as RFID.

[ 0082]

The display unit 34 is a display device for
di spl ayi ng a screen.

[ 0083]

The storage unit 39 is a storage device such
as a ROM (Read Only Menpbry), a RAM (Random Access
Menory), an SSD (Solid State Drive), etc.

[ 0084]
<Configuration of comrunication apparatus>

Next, a schematic configuration of the
communi cati on apparatus 4 will be described with
reference to FIG 7. FIG 7 is a schematic
configuration diagram of the communicati on apparatus.
[ 0085]

As illustrated in FIG 7, the communication
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apparatus 4 has a control unit 40, a communication
unit 41, an operation unit 42, a reading unit 43, a
di splay unit 44, a position information acquisition
unit 46, and a storage unit 49.

[ 0086]

Of these, the control unit 40 controls the
entire conmuni cati on apparatus 4 and is a conputing
devi ce such as a CPU
[0087]

The communi cation unit 41 is a conmunication
device for transmtting and receiving various kinds
of information to and from other devices (a term nal,
a server) via the comunication network 100. The
communi cation unit 41 can also transmt and receive
various kinds of information to and fromthe transfer
apparatus 3 by W-Fi or the |ike.

[ 0088]

The operation unit 42 is a device for
recei ving operations froman operator and is a touch
panel or the I|ike.

[ 0089]

The reading unit 43 is a device that wites
various kinds of information into the wireless tag T
or reads various kinds of information fromthe
wireless tag T by short-range wirel ess communication
such as RFID. The communi cati on apparatus 4 may not
have the reading unit 43.

[ 0090]

The display unit 44 is a display device for
di spl ayi ng a screen.

[ 0091]

The position information acquisition unit 46
is a device that identifies the position of the
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communi cati on apparatus 4 in the world by acquiring a
GNSS satellite signal froma GNSS (G obal Navigation
Satellite System satellite.

[ 0092]

The storage unit 49 is a storage device such
as a ROM a RAM an SSD, or the |ike.

[ 0093]
<Configuration of the readi ng apparatus>

Next, a schematic configuration of the
readi ng apparatus 5 will be described with reference
to FIG 8. FIG 8 is a schematic configuration
di agram of the readi ng appar at us.

[ 0094]

As illustrated in FIG 8, the reading
apparatus 5 has a control unit 50, a communication
unit 51, an operation unit 52, a reading unit 53, a
di splay unit 54, a position information acquisition
unit 56, and a storage unit 59.

[ 0095]

Of these, the control unit 50 controls the
entire reading apparatus 5, and is a computing device
such as a CPU
[ 0096]

The communi cation unit 51 is a conmuni cation
device for transmtting and receiving various kinds
of information to and from other devices (a term nal,
a server) via the comruni cati on network 100. The
communi cation unit 41 can also transmt and receive
various kinds of information to and fromthe transfer
apparatus 3 by W-Fi or the |ike.

[ 0097]

The operation unit 52 is a device for

recei ving operations froman operator, such as a
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touch panel .
[ 0098]

The reading unit 53 is a device for witing
various kinds of information into the wireless tag T
or reading various kinds of information fromthe
wireless tag T by short-range wirel ess communication
such as RFID.

[ 0099]

The display unit 54 is a display device for
di spl ayi ng a screen.

[ 0100]

The position information acquisition unit 56
Is a device for identifying the position of the
readi ng apparatus 5 in the world by acquiring a GNSS
satellite signal froma GNSS satellite. The reading
apparatus 5 may not have the position information
acqui sition unit 56.

[0101]

The storage unit 59 is a storage device such
as a ROM a RAM or an SSD
[0102]
<Configuration of the worker term nal >

Next, a schematic configuration of the
wor ker termnal 6 will be described with reference to
FIG 9. FIG 9 is a schematic configuration diagram
of the worker term nal.

[0103]

As illustrated in FIG 9, the worker
termnal 6 has a control unit 60, a conmunication
unit 61, an operation unit 62, a reading unit 63, a
di splay unit 64, an imaging unit 65, a position
i nformation acquisition unit 66, and a storage unit
49.
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[ 0104]

Of these, the control unit 60 controls the
entire worker termnal 6 and is a computing device
such as a CPU
[ 0105]

The communi cation unit 61 is a conmuni cation
device for transmtting and receiving various kinds
of information to and from other devices (a term nal,
a server) via the communi cation network 100.

[ 0106]

The operation unit 62 is a device for
recei ving operations froman operator, such as a
touch panel .

[0107]

The reading unit 63 is a device for witing
various kinds of information to the wireless tag T
and readi ng various kinds of information fromthe
wireless tag T by short-range wirel ess communication
such as RFID.

[0108]

The display unit 64 is a display device for
di spl ayi ng a screen.

[0109]

The imaging unit 65 is a device for
generating imge data by imging an object or a
| andscape, such as a CMOS (Compl enentary Metal Oxide
Sem conduct or) sensor or a CCD (Charge Coupl ed
Devi ce) sensor.

[0110]

The position information acquisition unit 66
Is a device for identifying the position of the
worker termnal 6 in the world by acquiring a GNSS
satellite signal froma GNSS satellite.
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[0111]

The storage unit 69 is a storage device such
as a ROM a RAM or an SSD
[0112]
<Configuration of the record nmanagenent apparatus>

Next, a schematic configuration of the
record managenent apparatus 7 will be described with
reference to FIG 10. FIG 10 is a schematic
configuration diagram of the record managenent
apparatus 7.

[0113]

As illustrated in FIG 10, the record
management apparatus 7 includes a control unit 70, a
communi cation unit 71, an operation unit 72, a
di splay unit 74, and a storage unit 79.

[0114]

Of these, the control unit 70 controls the
entire record managenent apparatus 7 and a conputi ng
devi ce such as a CPU
[0115]

The communi cation unit 71 is a conmunication
device for transmtting and receiving various kinds
of information to and from ot her devices (a term nal,
a server) via the communi cati on network 100.

[0116]

The operation unit 72 is a device for
recei ving operations froman operator, such as a
keyboard and nouse.

[0117]

The display unit 74 is a display device for

di spl ayi ng a screen.
[0118]
The storage unit 79 is a storage device such
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as a ROM a RAM or an SSD. The storage unit 79 has a
conponent data managenent DB (data base) 79a as
descri bed bel ow.

[0119]

(Conponent data managenent tabl e)

FIG 11 is a conceptual diagram of a
conponent data managenent table. The conponent data
managenment DB 79a is conposed of the conponent data
management table illustrated in FIG 11. In the
conponent data managenent table, the acquisition date
and tinme of the conponent data and the conmponent data
are managed in association with each piece of
refrigeration apparatus identification information
for identifying the refrigeration apparatus. The
"acquisition date and tinme" is the date and tinme when
t he record managenent apparatus 7 acquired the
conponent data fromthe worker termnal 6 or the
| i ke. Further, the conponent data are stored in the
order of the acquisition date and tine.

[0120]

Each piece of the conponent data has a data
structure illustrated in FIG 12. FIG 12 is a
conceptual diagram of the conponent data. As
illTustrated in FIG 12, each piece of the conponent
data i s managed by associating the conmponent type
name of each conponent of the refrigeration apparatus
2, the conponent identification information for
i dentifying the conponents, and the production
i nformati on about the conponents, with each assenbly
date and time of the refrigeration apparatus 2, the
refrigeration apparatus identification information
for identifying the refrigeration apparatus 2, and
the position information of the assenbly place of the
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refrigeration apparatus 2. In sonme cases, the

repl acement date and tine of the conponents of the
refrigeration apparatus 2 are indicated instead of
t he assenbly date and time of the refrigeration
appar atus 2.

[0121]

<Configuration of the production information
managenment appar at us>

Next, a schematic configuration of the
production informati on managenent apparatus 9 will be
described with reference to FIG 13. FIG 13 is a
schematic configuration diagram of the production
i nformati on managenent apparatus 9.

[0122]

As illustrated in FIG 13, the production
i nformati on managenent apparatus 9 includes a control
unit 90, a communication unit 91, an operation unit
92, a display unit 94, and a storage unit 99,

[0123]

Of these, the control unit 90 controls the
entire production informati on management apparatus 9
and is a computing device such as a CPU.

[ 0124]

The communi cation unit 91 is a comunication
device for transmtting and receiving various kinds
of information to and from other devices (a term nal,
a server) via the communi cation network 100.

[ 0125]

The operation unit 92 is a device for
recei ving operations froman operator, such as a
keyboard and nouse.

[0126]
The display unit 74 is a display device for



10

15

20

25

30

_37-

di spl ayi ng a screen.
[0127]

The storage unit 79 is a storage device such
as a ROM a RAM or an SSD. The storage unit 99 has a
production informati on nmanagement DB 99a as
i llustrated bel ow.

[0128]
(Production information nmanagenment table)

FIG 14 is a conceptual diagram of the
production informati on nmanagenment table. The
production informati on nmanagement DB 99a is conposed
of the production information managenment table
illustrated in FIG 14. The production information
managenment table manages the conmponent type nanes of
t he conmponents of the refrigeration apparatus 2,
conponent identification information for identifying
t he conmponents, and production information related to
t he conponents in association with each other. Here,
for exanple, information about each predeterm ned
conponent of the refrigeration apparatus 2 that is
genui ne or approved by the producer is managed. \When
t he conmponent identification information is different
even if the conmponent type is the same, the
respective pieces of conponent identification
i nformati on are managed.

[0129]
[ Processing or operation of communication system

Next, the processing or operation of the

communi cation system 1 will be described with
reference to FIGS. 15 to 22.
[ 0130]

<Initial stage or repair stage>
First, the process of registering conmponent
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data in the initial stage or repair stage will be
described with reference to FIG 15. FIG 15 is a
sequence diagramillustrating the process of

regi stering conponent data in the initial stage or
repair stage. Note that the initial stage indicates,
for exanple, the time of the first factory shipnment
of the refrigeration apparatus 2.

[0131]

S11: The worker term nal 6 acquires
conponent identification information and the |ike of
conponents of the refrigeration apparatus 2. As
illTustrated in FIG 12, the conmponent identification
information and the |like includes at |east one of
assembly date/time (or repair date/tine),
refrigeration apparatus identification information,
position information, conponent type information, or
production information in addition to the conponent
identification information. The worker term nal 6 may
acquire only component identification information of
conponents of the refrigeration apparatus 2. As the
acqui sition methods, there are nethods in which the
operation unit 62 acquires conponent identification
information and the |ike input by the worker, the
readi ng unit 63 acquires conponent identification
information and the like fromthe wireless tag T, and
the control unit 60 acquires (reads) conponent
identification information and the |ike from an
identification imge of a two-di nmensional code and
the like imged by the imaging unit 65.

[0132]

S12: The communication unit 61 of the worker
termnal 6 transmts conmponent data including
conponent identification information and the like to



10

15

20

25

30

-39.

the record managenent apparatus 7. The conponent data
is, for exanple, data illustrated in FIG 12. The
communi cation unit 61 reads, fromthe storage unit

69, information for supplenenting deficiencies in the
conponent data, when the conponent data is deficient
only by the conmponent identification information and
the like acquired by the worker term nal 6, and adds
the read information to the conponent identification
information and the like, thereby finally
transmtting the conponent data as illustrated in
FIG 12. Thus, the communication unit 71 of the
record managenent apparatus 7 receives the conponent
data. In place of the processes S11 and S12, the
processes S13 to S15 described | ater may be execut ed.
[ 0133]

S13: The reading unit 33 of the transfer
apparatus 3 acquires the conponent identification
information and the like fromthe radio tag T
attached to the conponent.

[ 0134]

S14: Simlarly to the process S12, the
communi cation unit 31 of the transfer apparatus 3
reads, fromthe storage unit 39, the information for
suppl enenting deficiencies in the conmponent
identification information and the |ike read by the
reading unit 33, and adds the read information to the
conponent identification information and the I|ike,
thereby transmtting the conponent data to the
conmmuni cati on apparatus 4. Thus, the communi cation
unit 41 of the communication apparatus 4 receives the
conmponent dat a.

[ 0135]
S15: The communication unit 41 of the
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communi cation apparatus 4 transmts conponent data

I ncl udi ng conponent identification information and
the like to the record managenent apparatus 7. This
conponent data is, for exanple, data illustrated in
FIG 12. Thus, the comunication unit 71 of the
record managenment apparatus 7 receives the conponent
dat a.

[ 0136]

S16: In the record managenent apparatus 7,
the control unit 70 stores the conponent data
received in the process S12 or the process S15 in the
conponent data managenent DB 79a in the order in
which they were received.

[0137]
<Transportation stage>

Next, the process of registering conmponent
data in the transportation stage of a container wil
be described with reference to FIGS. 16 and 17. FIG
16 is a sequence diagramillustrating the process of
regi stering conponent data in the transportation
stage of a container. The transportation stage
i ncl udes each stage of sea transportation and | and
transportation.

[ 0138]

S21: Simlar to the process S13, the reading
unit 33 of the transfer apparatus 3 acquires the
conponent identification information and the I|ike
fromthe radio tag T attached to the conponent.

[ 0139]

S22: Simlar to the process S14, the
communi cation unit 31 of the transfer apparatus 3
reads, fromthe storage unit 39, the information for
suppl enmenti ng deficiencies in the conponent
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identification information and the |ike read by the
reading unit 33, and adds the read information to the
conponent identification information and the I|ike,
thereby transmtting the conponent data to the
communi cati on apparatus 4. Thus, the communi cation
unit 41 of the communication apparatus 4 receives the
conmponent dat a.

[ 0140]

S23: Simlar to the process S15, the
communi cation unit 41 of the conmmunicati on apparatus
4 transmts the conmponent data including the
conmponent identification information and the like to
the record managenent apparatus 7. This conponent
data is, for exanple, data illustrated in FIG 17.
FIG 17 is a conceptual diagram of the conponent data
transmtted in the transportation stage of the
cont ai ner. Thus, the comrunication unit 71 of the
record managenent apparatus 7 receives the conponent
data. The “position information” in this case
I ndi cates, for exanple, the position of the
refrigeration apparatus 2 (container C) during sea
transportation or |and transportation.

[0141]

S24: Simlarly to the process S16, in the
record managenent apparatus 7, the control unit 70
stores the conponent data received in the process S23
in the conponent data nmanagement DB 79a in the order
in which they were received.

[0142]

S25: Next, the record managenment apparatus 7
anal yzes the replacenent record of the conponents.
This process will be described below in detail with
reference to FIGS. 20 to 22.
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[0143]
<St age of passing through the centralized managenent
gat e>

Next, FIGS. 18 and 19 are sequence di agrans
illustrating the process of registering the conponent
data in the transportation stage in which the truck
TR | oaded with the contai ner C passes through the
centralized managenent gate G FIG 18 is a sequence
diagramillustrating the process of registering the
conponent data in the transportation stage in which
the truck | oaded with the container passes through
the centralized managenment gate.

[ 0144]

S31: Simlar to the process S13, the reading
unit 33 of the transfer apparatus 3 acquires the
conponent identification information and the I|ike
fromthe radio tag T attached to the conponent.

[ 0145]

S32: Simlar to the process Sl14, the
communi cation unit 31 of the transfer apparatus 3
reads, fromthe storage unit 39, the information for
suppl enmenti ng deficiencies in the conponent
identification informati on and the like read by the
readi ng unit 33, and adds the read information for
suppl enenting deficiencies in to the conponent
identification information and the |ike, thereby
transmtting the conponent data to the communication
apparatus 4. Thus, the comrunication unit 41 of the
communi cati on apparatus 4 receives the conponent
dat a.

[ 0146]

S33: Simlar to the process S15, the

communi cation unit 41 of the conmmunicati on apparatus
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4 transmts the conmponent data including the
conmponent identification information and the like to
t he record managenent apparatus 7. The conponent data
is, for exanple, data illustrated in FIG 19. Thus,

t he communi cation unit 71 of the record managenent
apparatus 7 receives the component data. If an
identification imge such as a two-di nensional code
I's printed on the conponent of the refrigeration
apparatus 2 instead of the radio tag T, the processes
S34 and S35 described bel ow may be executed instead
of the processes S31 to S33.

[0147]

S34: \When the operator of the centralized
managenment gate G operates the operation unit 72, the
i magi ng unit 65 of the worker termnal 6 picks up an
identification imge such as a two-di nensional code,
and the control unit 60 acquires (reads) the
conmponent identification information, etc., fromthe
identification imge.

[ 0148]

S35: Simlar to the process S12, the
communi cation unit 61 of the worker term nal 6
transmts conponent data including the conponent
identification information, etc., to the record
managenment apparatus 7. This conponent data is, for
example, data illustrated in FIG 19. The
communi cation unit 61 reads, fromthe storage unit
69, information for supplenenting deficiencies in the
conponent data, when the conponent data is deficient
only by the conmponent identification informtion,
etc., acquired by the worker term nal 6, and adds the
read information to the conponent identification
information, etc., and finally transmts conponent
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data as illustrated in FIG 12. Thus, the
communi cation unit 71 of the record managenent
apparatus 7 receives the conponent data.
[ 0149]

S36: Simlarly to the process S16, in the
record managenent apparatus 7, the control unit 70
stores the conponent data received in the process S33
or S35 in the conmponent data managenment DB 79a in the
order in which they were received.
[ 0150]

S37: The record managenent apparatus 7
anal yzes the conmponent replacenent record. This

process will be described in detail below with
reference to FIGS. 20 to 22.
[ 0151]

<Conponent replacenent record anal ysi s>
Next, the processes S25 and S37 (conponent

repl acement record analysis) will be described in
detail with reference to FIGS. 20 to 22. FIGS. 20 and
21 are flowcharts illustrating the process of
conponent replacenent record analysis. FIG 22 is a
diagramillustrating the analysis result.

[0152]

S101: The control unit 70 reads the
correspondi ng conponent data managenent table from
t he conponent data managenent DB 79a, by using
predeterm ned refrigeration apparatus identification
i nformation included in the conmponent data received
by the communication unit 71, as a retrieval key.
[ 0153]

S102: The control unit 70 determ nes whet her
t he conponent identification information (an exanple
of the second conmponent identification information)
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of the predeterm ned type of conponent stored this
current time, has been changed fromthe conponent
identification informati on (an exanple of the first
conponent identification information) of the sane
predeterm ned type of conponent stored previous tine.
For exanmple, FIG 22 illustrates the result of
determ ni ng that the conponent identification

i nformati on of the conponent type “conpressor” has
been changed from “Conp-001" to “Conp-002”. Also, the
result of determ ning that the conponent
identification informati on of the conponent type
“exterior fan notor” has been changed from “OFM 001"
to “OFM999” is illustrated. Note that the previous
time is an exanple of a “first time point” and the
current time is an exanple of a “second tinme point”.
When di stinguishing between the previous tinme and the
current time, the control unit 70 may refer to the
assembly date and tine (replacenent date and tine)

i ncluded in the conponent data or to the acquisition
date and time when the record managenment apparatus 7
acquired the conmponent data as illustrated in FIG
11.

[ 0154]

S103: When the control unit 70 determ nes
that there is a change in the process S102 (S102;
YES), the control unit 70 identifies the conponent
identification informati on that has changed.

[ 0155]

S104: The control unit 70 determ nes whet her
t he production information has been registered in the
conmponent data including the identified conponent
identification information.

[ 0156]
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S105: If the production information has not
been registered (S104; NO), the conmmunication unit 71
transmts a request for the production information to
t he production information managenment apparatus 9.
Thi s request includes the conmponent identification
information identified in the process S103. Thus, the
communi cation unit 91 of the production information
management apparatus 9 receives the request for the
production information. Then, in the production
i nformati on managenent apparatus 9, the control unit
90 uses the conmponent identification information
received in the process S105 as a retrieval key to
retrieve the correspondi ng production information in
t he production information managenent DB 99a. In the
production informati on nmanagenent DB 99a, there are
cases in which the correspondi ng production
information is managed because the conponent is a
genui ne conponent, etc., and cases in which the
correspondi ng production information is not managed
because the conponent is not a genuine conmponent,
etc. Then, the communication unit 91 of the
production informati on nmanagement apparatus 9
transmts, to the record managenent apparatus 7 that
is the requester, the managed production information,
or transmts information indicating that the
correspondi ng production information is not managed
because it is not managed.

[ 0157]

S106: In the record managenent apparatus 7,
the control unit 70 determ nes whether the production
information is received by the communication unit 71
[ 0158]

S107: If the production information is
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recei ved (S106: YES), the control unit 70 stores the
production information determ ned to be received in

t he process S106 in association with the changed
conponent identification information (the conmponent
identification informati on identified in the process
S103). Thus, the process of analyzing the replacenent
record of the conponents is conpleted.

[ 0159]

S108: On the other hand, if the production
information is not received (S106: NO), the control
unit 70 associates and stores a predeterm ned fl ag
I ndi cating that the production information is
unknown, in association with the changed conmponent
identification information (the conponent
identification informati on identified in the process
S103) as illustrated in FIG 22.

[ 0160]

S109: The control unit 70 notifies the
manager of the record managenment apparatus 7 via the
di splay unit 74 of information indicating that the
production information i s unknown. This information
i ncl udes the conmponent identification information and
t he conmponent type nane identified in the process
S103. Note that the communication unit 71 may
transmt the information indicating that the
production information i s unknown to a predeterm ned
manager term nal used by the manager of the record
management apparatus 7. As a result, the manager of
t he record managenent apparatus 7 can recogni ze that
there is a trace that a conponent which is not
genui ne or the |ike has been install ed.

[0161]
If the determination is NO in the process
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S102 and YES in the process S104, the analysis of the
repl acement record of the conponent ends.

[0162]

[Ef fect of embodi ment]

For exanple, in a case where a package is
| oaded in a container C and transported by sea from a
first country to a second country, and the package is
repl aced with anot her package in the second country
and transported by sea to a third country, even if a
conponent of the refrigeration apparatus 2 is
replaced, it is difficult to identify where (in which
country or region) the conmponent is replaced. On the
ot her hand, according to this enbodi ment, the record
managenment apparatus 7 determ nes whet her the
conponent identification informtion has been changed
based on the change record of the conponent
identification informati on obtained fromthe
communi cation apparatus 4 installed in the container
C, the reading apparatus 5 installed in the
centralized managenent gate G, or the worker term na
6. Thus, traceability of the conponents of the
refrigeration apparatus 2 can be inplenmented. Al so,

t he manager of the record managenent apparatus 7 can
identify or estimate that a predeterm ned type of
conmponent has been replaced based on the change of

t he conponent identification information.

[0163]

(2) The record managenent apparatus 7
determ nes that a predeterm ned type of conponent has
been repl aced based on the fact that the second
conponent identification informtion has been changed
fromthe first conponent identification informtion.
Thus, the manager of the record nanagement appar atus
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7 can recogni ze that a predeterm ned type of
conponent has been repl aced.
[ 0164]

(3) The record managenent apparatus 7 can
det er mi ne whet her the second conponent identification
I nformati on has been changed fromthe first conponent
identification informati on based on the before-after
rel ati onship between the first tinme point and the
second tine point.

[ 0165]

(4) Even if the record nanagenment appar atus
7 does not manage the production information, the
production informati on can be obtained fromthe
production informati on managenment apparatus. Thus,

t he manager of the record managenment apparatus 7 can
obtain nore detailed information in inmplenenting the
traceability of the conmponents of the refrigeration
apparatus 2. Further, the manager of the record
managenment apparatus 7 can recogni ze that the
conponents are not genuine by a predeterm ned fl ag.
[0166]

[ Suppl ement ]

(1) The control units 20, 30, 40, 50, 60,
70, and 90 execute processing by each program and
each program can be recorded on a (non-transitory)
recordi ng medi um or can be provided via the
conmmuni cati on network 100.

[0167]

(2) The worker termnal 6 nmay be a
smart phone, a tablet termnal, a notebook conputer,
or a desktop computer.

[0168]
[ Rel ationship to the basic application]
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The present international application is
based upon and clainms priority to Japanese patent
application no. 2023-69559 filed on April 20, 2023,
the entire contents of which are incorporated herein
by reference.

Ref erence Signs List

[0169]

1 communi cation system

refrigeration apparatus

transfer apparatus

communi cati on appar atus

readi ng appar at us

6 worker term nal (an exanple of a comrunication
term nal)

7 record managenent apparatus

a b~ W N

9 production informati on managenent appar at us
70 control device

71 conmmuni cation unit

72 operation unit

74 display unit

79 storage unit

C cont ai ner

TR truck (exanple of a nobile body)

V ship (exanple of a nobile body)
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CLAI MS

[Caim1]

A record managenent apparatus (7) for
managi ng a record of a change relating to a
refrigeration apparatus provided in a container (C)
to be transported, the record managenent apparatus
(7) conprising:

a communi cation unit (71) configured to
acquire first component identification information
for identifying a predeterm ned type of a conponent
included in the refrigeration apparatus at a first
time point and second conponent identification
information for identifying the predeterm ned type of
t he conponent form ng the refrigeration apparatus at
a second time point after the first time point; and

a control unit (70) configured to inplenment
control to determ ne whether the second conponent
identification informati on has been changed fromthe
first conmponent identification information

[Cai m 2]

The record managenent apparatus (7)
according to claiml1l, wherein when the second
conponent identification informtion has been changed
fromthe first conponent identification informtion,
the control unit (70) determ nes that the
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predeterm ned type of the conmponent has been
repl aced.

[ Cl ai m 3]

The record managenent apparatus (7)
according to claim 1, wherein

t he communi cation unit (71) acquires first
time point information indicating the first time
poi nt together with the first conponent
identification information, and acquires second tinme
poi nt information indicating the second tinme point
together with the second conmponent identification
i nformation, and

the control unit determ nes whether the
second conponent identification informati on has been
changed fromthe first conponent identification
i nformati on based on a before-after relationship
between the first tinme point and the second tine
poi nt .

[ Cl ai m 4]

The record managenent apparatus (7)
according to claim1, further conprising:

a storage unit configured to store the first
conmponent identification information and the second
conponent identification information acquired by the
communi cation unit.
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[ Cl ai m 5]

The record managenent apparatus (7)
according to claim4, wherein

when t he second conponent identification
i nformati on has been changed fromthe first conponent
identification informati on and the commruni cation unit
(71) has not acquired production information rel ating
to production of a predeterm ned component i ndicated
by the second conmponent identification information,
t he communi cation unit acquires the production
information from a production informati on managenent
apparatus configured to manage the production
i nformati on of each conponent; and

the storage unit (79) stores the production
information in association with the second conponent
identification information.

[ Cl ai m 6]

The record managenent apparatus (7)
according to claimb5, wherein the production
i nformation includes information indicating a place
where the predeterm ned conponent was replaced, a
date and time when the predeterm ned conponent was
repl aced, a replacing person who repl aced the
predeterm ned conponent, or a place where the
predet erm ned conponent was stored.
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[Claim7]

The record managenent apparatus (7)
according to claim4, wherein

when t he second conponent identification
i nformati on has been changed fromthe first conponent
identification informati on and the commruni cation unit
has not acquired production information related to
production of a predeterm ned conmponent i ndicated by
t he second conponent identification information, the
communi cation unit (71) makes a request for the
production information to a production information
management apparatus configured to manage the
production informati on of each conponent, and

when the communi cation unit (71) cannot
acquire the production information in response to the
request, the storage unit (79) stores a predeterm ned
flag in association with the second conponent
identification information

[ Cl ai m 8]

The record managenent apparatus (7)
according to any one of clains 1 to 6, wherein the
communi cation unit (71) acquires the second conponent
identification information transmtted by a
communi cati on apparatus provided in the container (C)
or in a nobile body (TR) | oaded with the contai ner
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(0.

[ Cl ai m 9]

The record managenment apparatus (7)
according to any one of claims 1 to 7, wherein the
communi cation unit acquires the second conmponent
identification information transmtted by a
communi cati on apparatus provided at a gate through
which a nmobile body (TR) mounted with the container
(C) passes.

[Cl ai m 10]

A communi cation system (1) conpri sing:

a communi cati on apparatus (4) configured to
be installed in the container (C) or a nobile body
(TR) nmounted with the container (C), and to transmt
t he second conponent identification informtion; and

t he record managenent apparatus (7)
according to any one of claims 1 to 7.

[Claim11]

The communi cati on system (1) according to
claim 10, further conprising:

a transfer apparatus configured to be
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installed in the container (C) or the nobile body
(TR) loaded with the container (C), to read, by
short-range radi o comuni cation, the second conponent
identification information froma radio tag (T) in
whi ch the second conponent identification information
is written, and to transmt the second conponent
identification information to the communi cati on
appar at us.

[Claim12]

The communi cati on system (1) according to
claim1ll, wherein the radio tag (T) is an RFID tag
that can be attached to the predeterm ned type of the
conponent, the refrigeration apparatus, or the
container (C), and in which the second conponent
identification information is witten.

[Cl ai m13]

The record managenent apparatus (7)
according to claim1l, wherein the communication unit
(51) acquires the second conmponent identification
information transmtted by a communication term nal
t hat has read the second conponent identification
information froman identification inmage in which the
second conponent identification information is
enmbedded.



