DESCRIPTION REFRIGERATING APPARATUS CONTROL CIRCUIT,
REFRIGERATING SYSTEM, AND REFRIGERATING APPARATUS CONTROL METHOD
Technical Field [00011The present invention relates to refrigerating apparatuses, and
particularly to a technique for making temperature seltings suitable for the object to be
refrigerated, Background Art [00021A refrigerating apparatus, e.g, a refrigerated cot tamer,
stores objects to be refrigerated. The temperajyite isphef gt suitably for the objects to be
refrigerated. For 1.0such temperature settings, Patent Document 1, for example, proposes a
technique for inputting HarIGER OVIsIde AMoReoNtIS| CORthROGONIRISATETHESMEER A TING
container. [00031 Patent Document 1: Japanese Patent Application Laid-Open No.
2001-325205 igaidsureNdd ERRIGHION TG I PEAR ha S8 lvesNRDE, MYErHom
1.5[0004]However, even when data is properly inputted, the refrigerating conditions in the
refrigerating apparatu$¢danpadtBelduitably set without technical knowledge sufficient to
properly handle the data For example, simply inputting temperature settings into a panel can
be madeé with8lltechhlsabkesont engmtiout whtsamining igevatiag teppperatase siliepseitingsly to a
should be made requires knowledge about the object to be refrigerated and
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technique for making temperature settings suitable for the object to be refrigerated.
Background Art
[0002] A refrigerating apparatus, e.g. a refrigerated container, stores objects to be
refrigerated.  The temperature is then set suitably for the objects to be refrigerated. For
such temperature settings, Patent Document 1, for example, proposes a technique for
inputting data from outside into a control unit that controls a refrigerated container.
[0003]  Patent Document 1: Japanese Patent Application Laid-Open No. 2001-325205
Disclosure of the Invention
Problems to be Solved by the Invention
[0004] However, even when data is properly inputted, the refrigerating conditions in
the refrigerating apparatus cannot be suitably set without technical knowledge sufficient
to properly handle the data. For example, simply inputting temperature settings into a
panel can be made without technical knowledge, but determining to what temperatures
the settings should be made requires knowledge about the object to be refrigerated and
about the control of the refrigerated container.
[0005] When various refrigerating conditions, including temperature settings, are
wrong, the object to be refrigerated cannot be suitably refrigerated and its quality will
deteriorate.
[0006]  Considering such situations, an object of the present invention is to provide a

technique for suitably refrigerating an object to be refrigerated by driving a refrigerating



20about the control of the refrigerated container. [00051When various refrigerating conditions,
including temperature settings, are wrong, the object to be refrigerated cannot be suitably
refrigerated and its quality will deteriorate. [0006]Considering such situations, an object of the
present invention is to provide a 25technique for suit%bly refrigerating an object to be
refrigerated by driving a refrigerating 2 apparatus under suitable refrigerating conditions just

by specifyingph@atijeahtizbeueitie reiidexeipwhaidiieny SR 0sSspetifpiay daladbict to be
refrigerating conditions. Means for Solving the Problems [0007] A refrigerating apparatus
control circuitfrigaatidg vertivehpriche nisén\dort ao tdatopr tasil adreffiperating eridhigeantrol
section (11) that controls driving of the refrigerating apparatus (3); a control constant storage
section (12) that storédedos fopRwhtingdheBedtdendata (120) in which information (1,0
indicating an object (4) to be refrigerated by said refrigerating apparatus (3) and a control
constant (Ci[090Ai, . A tredrigateatiegrigepatites deivitrglcoinawt swsetodingl 6ptéhfo priestrdbinvention
associated together; 10and an operation section (14) that is operated to specify said object.
Said reflige®RBEYINg Eoiesraingiolriving rearisatovacsiai Ebhirthaloneninlstdriassadtithe

said control constant corresponding to said object specified by said gperation section, and

controls thgrﬁmﬁ‘fﬁasf‘gaﬂ??%ér ﬂﬁgaaﬁb‘%{fﬁluﬁo&ﬁt%ﬁé ﬂﬁﬁg%ﬁ%&ﬁ%éﬂ@kd%?%%tﬁﬁt a
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10  and an operation section (14) that is operated to specify said object. Said refrigerating
driving control section (11) reads from said control constant storage section said control
constant corresponding to said object specified by said operation section, and controls the
driving of said refrigerating apparatus on the basis of read said control constant.

[0008] Desirably, in each said data, said control constant has first control constants

156 (Cil, Ci2, Ci3) determining a plurality of setting temperatures (F1, F2, F3), and second
control constants (Til, Ti2, Ti3) determining a plurality of setting times (z1, 12, ©3) that
said setting temperatures should respectively last, and the driving of said refrigerating
apparatus is controlled in correspondence with said object on the basis of said setting
temperatures and said setting times.

20 [0009] Desirably, in each said data, a first (F1) of said plurality of setting temperatures
is set in a chilled temperature zone, a second (F2) of said plurality of setting temperatures
is set in a frozen temperature zone, and a third (F3) of said plurality of setting
temperatures is set in a temperature zone that is suitable for transportation of said object

to which that data corresponds.

25 [0010] Desirably, in each said data, said plurality of setting times are set corresponding



20[0009] Desirably, in each said data, a first (F1) of said plurality of setting temperatures is set
in a chilled temperature zone, a second (F2) of said plurality of setting temperatures is set in a
frozen temperature zone, and a third (F3) of said plurality of setting temperatures is set in a
temperamre zone that is suitable for transportation of said object to which that data
corresponds. 25[0010] Desirably, in each said data, said plurality of setting times are set

correspondingtranspbitatsRosdion sijsaitookiteh tniwaieh saitghataisorresponds. [0011] A
refrigerating system according to the present invention comprises: the refrigerating apparatus
control circufo(1) hccardinfyitetitingragswhindecdidingrtd sai pelygaratinendppaceiuipr{sds: the
Desirably, it further comprises a refrigerated container (2) containing said miligerating
apparatus (3¥ffietRing ppryetesingrapy arbituit ddnteotordihg doa oo plicsgity inemtiossand said
invention comprises steps of: (a) displaying (S2) a plurality of objects (4) to be refrigerated by

a refrigeratinglagpratng SpBI B (plttiRpisd)ye Bpaciheonenssts dibpddasritydreautaings Q)
from a control constant storage section (12), a control constant (Ci, Di, fa, .) that 10
corresp'émdé’?é?@&!&lgﬁél‘éﬁ%@%}égtwwe@)n said step (b) and that is adopted to control
driving of said refrigerating apparatus; and (d) controlling (S5) the driving of said refrigerating

apparatus oH' Hebasts & LB BPRYANE foRiER] i BspoRng 62 $he @EsesBly Inssgption
tormperaturcPAES. W45 Bl eb OGRS o SU Rt PIIeTE) Aot MR e ATy 2
ctop (. e mrerr AR R el o R i e TR e
cao seit Qe o B S T e 1 BB
tempe[giuregHRghasto"did GALEPURPEHRUY HeHUCICHRERI'®) Fhaqhil & HA8ERA to

temperature zone, and a third (F3) of said plurality of setting temperatures is set in a

temperature:ganeltiaviseSuitahledaripaasneippanaatsad ﬁ&j%ﬁhﬁfbﬂiﬂ@@%@@ﬁving of said
corresponds,  [0015] Desirably, in each said data, said plurality of setting times are set
correspondingriirigitig appariaiiotnchs Mgk iEsAitDcvhied] caietat feEOIESHARED (c).
[0013] Desirably, said control constant has first control constants (Cil, Ci2, Ci3)
determining a plurality of setting temperatures (F1, F2, F3), and second control constants
15 (Til, Ti2, Ti3) determining a plurality of setting times (tl, 12, t3) that said setting
temperatures should respectively last, and in said step (d), the driving of said refrigerating
apparatus is controlled in correspondence with said object on the basis of said setting
temperatures and said setting times.
[0014] Desirably, in each said data, a first (F1) of said plurality of setting temperatures
20  isset in a chilled temperature zone, a second (F2) of said plurality of setting temperatures
is set in a frozen temperature zone, and a third (F3) of said plurality of setting
temperatures is set in a temperature zone that is suitable for transportation of said object
to which that data corresponds.

[0015] Desirably, in each said data, said plurality of setting times are set corresponding

25  to transportation of said object to which said data corresponds.



4 [0016] Desirably, the method further comprises a step of; (c) perfouied prior to said steps (a)
to (d), storing in said control constant storage section (12), and for each said object (4), data
(220) in which information (Li) indicating an object and a control constant (Ci, Di, El, ...) that
said refrigerating driving control section adopts for tifat object are associated together. Efficts
of the invention [0017] According to the refrigerating apparatus control circuit of the present

invention, tH@oesjge@bsieablstam HsihadhRusneoniptiibe 4 ldpyatiey %é?ﬂﬁr[ﬂéldsp?&?t@'said

method of the present invention, it is possible to suitably refrigerate an object to be

refrigerated dogpd Qa)riein(@)a swivige fatisigdpparalusbhstaer sotledeiogerEnand fehitons jssl
by specifying the object to be refrigerated even when the user does not know detailed

refrigeratingobgevdlit{éh sd 00 182 Mh ésendrichothfrmiajéets (Ee) indisathgp et sobiut o dnd iagasol
the present invention will become more apparent from the following detailed description of the
15 present igeestain(Whdpitdiien in ¢oatjsattioefiigiratiegaddving aoyitigl chentimyedepteffor that
Description of the Drawings [0019] FIG. | is a block diagram illustrating the configuration of a
refrigerﬁtin@%&#ﬁé’é&@%ﬁw& tegsthehreferred embodiment of the present invention.

FIG. 2 is a flowchart iliystrating the operation of the refrigerating system of this 20 preferred
embodiment. Effects of the Invention

[0017]  According to the refrigerating apparatus control circuit of the present invention,
the refrigerating system using the same, and the refrigerating apparatus control method of
the present invention, it is possible to suitably refrigerate an object to be refrigerated by
10  driving a refrigerating apparatus under suitable refrigerating conditions just by specifying
the object to be refrigerated even when the user does not know detailed refrigerating
conditions.
[0018] These and other objects, features, aspects and advantages of the present
invention will become more apparent from the following detailed description of the
15  present invention when taken in conjunction with the accompanying drawings.
Brief Description of the Drawings
[0019] FIG. 1 is a block diagram illustrating the configuration of a refrigerating system
according to one preferred embodiment of the present invention.
FIG. 2 is a flowchart illustrating the operation of the refrigerating system of this
20 preferred embodiment.
FIG. 3 is a conceptual diagram illustrating a display section displaying a screen
for selecting an object to be transported.
FIG. 4 is a conceptual diagram illustrating a display for container temperature.
FIG. 5 is a diagram illustrating the structure of data stored in a control constant

25  storage section.



FIG. 3 is a conceptual diagram illustrating a display section displaying a screen for selecting
an object to be transported. FIG. 4 is a conceptual diagnun illustrating a display for container
FIG. 5 is a diagram illustrating the structure of data stored in a control constant 25storage
section. FIG. 6 is a diagram illustrating the stru@ure ar data stored in the control constant
storage section, FIG, 7 is a graph illustrating a temperature variation in the refrigerated

container, Best Modepi@. Garig/naipigkihe inveriiaiy[@e2Qlmitrd isfaiblecitshanianhe control

illustrating the configuration of a refrigerating system according to one preferred embodiment
of the preseuatnstmntitanagdenisatidrigerating system includes a refrigerating apparatus 3, a
refrigerated container 2 that contains the refrigerating apparatus 3, and a control circuit 1 for
controlling the refrigeFd€ing7amparaguaph08]uEhatiefyrige tateptcontainvaridtginres dhie cesripepateel
refrigerated by the refrigerating apparatus | [0021] The control circuit 1 includes a refrigerating
driving contesiné@iagsn 11, a control constant storage section 12, a display section 13, and an
operation section let [0022] The control constant storage section 12 stores data 120 having a
strictur® as 15illustratdestdviods. for PaerviagovpthednvamitPmformation Li indicating an object 4
and control constants Ci, Di, El, in association. The subscripts | represent a plurality of
numerical vAH928 whilkatd s bigk tHesunsilosteting she, cPREENAH HEA AP BIavaliRgs triem

120 structured as.jllustrated in FIG. 5 are prqvided in correspondence wijth the kinds of the
objects 4 accordfng to one preferred em ogyment of t?xe pr%sent ﬂlvention. Tﬁ}s refr{gerating

system includes a refrigerating apparatus 3, a refrigerated container 2 that contains the
refrigerating apparatus 3, and a control circuit 1 for controlling the refrigerating apparatus

10 3. The refrigerated container 2 stores objects 4 to be refrigerated by the refrigerating
apparatus 3.

[0021] The control circuit 1 includes a refrigerating driving control section 11, a
control constant storage section 12, a display section 13, and an operation section 14.
[0022] The control constant storage section 12 stores data 120 having a structure as

15 illustrated in FIG. 5. The data 120 contains information Li indicating an object 4 and
control constants Ci, Di, Ei, ... in association. The subscripts i represent a plurality of
numerical values, which are positive integers, for example. That is, a plurality of
multiple data 120 structured as illustrated in FIG. S are provided in correspondence with
the kinds of the objects 4.

20 [0023] The refrigerating driving control section 11 reads control constants from data
120 from the control constant storage section 12, and controls the driving of the
refrigerating apparatus 3 on the basis of the control constants. The control constants Ci,
Di, Ei, ... are values that are adopted by the refrigerating driving control section 11 for
the object 4 indicated by the information Li, which determine the settings of temperature,

25  the settings of humidity, the intervals of dehumidification, and the amount of ventilation,



20[0023] The refrigerating driving control section 11 reads control constants from data 120
from the control constant storage section 12, and controls the driving of the refrigerating
apparatus 3 on the basis of the control constants. The control constants Ci, Di, Ei, are values
that are adopted by the refrigerating driving control séction 11 for the object 4 indicated by the
information Li, which determine the settings of temperature, 25 the settings of humidity, the

intervals of dehusigifitationhaRrcte-aneexihafvartiation &JeheXxaiRliend PEIEHAREOlr the

constants are chosen depending on the performance of the entire refrigerating system, such

as the abilityentiteesRipgaraiing apparatisad anckhiiBtsise Rl hefeifopmnied conanss 2andze
the kind of the object 4, e.g. whether the object 4 is apples, pineapples, or tuna, The control

constants arefstorediiigthetabntiohtentanidtdragmdadion 38jbafare hewedigeratingbiect 4 is
process is conducted. [0024] The display section 13 and the operation section 14 are
provided sucipHies thayeazmese @asilyachddke dano bpenatadfram cotsitiénofithecopntiokeiteuiit
1, and FIG. | shows such a condition. by depicting the display: section 13 and the operation
section 24 stERigF seettiHe befotdrafiigerntisgpteatsayscadessdry to separately provide
the 10 display section 13 and the operation section 14 as shown in FIG. 1, but they may be
located closéBP %6 mayselsmivioegtiand Jinndiradmstiriipa seciionpkiele [00ZBiFIGuchithat they
flowchart illustrating the operation of the refrigerating system of this preferred embodiment.

First, when R pBEtSt isdchardstapraes! demenitfain BaRgEIntisTEEdicind IFIG. 1
operations LR WD, TR CHEL TR 6 SiPPh JESUSRL b Tof B SPRTaResestign 14
o crving (e et KO R Sl ot R AMbERCI Al HSPEFT O A
e e e T e

(Ith)G 3 is a conGeRiva SIRI R MUSTRIRIREdISRIRY ﬁt)EQHQ &1% giﬁmay'kg%a.trgnsportled

ject selecting eon. This shows an example in which the operation section 14 is provided

close to the gisplsly seqtipn IBiMewrAnR! il@strating the operation of the refrigerating system of this
preferred embodiment.  First, when the power is turned on in Step SO, the refrigerating
driving control section 11 makes initial settings of the refrigeraﬁng apparatus 3. The

15  initial settings are known operations usually made, like checking the refrigerating
apparatus 3 for abnormalities, and performing preparatory operation of the refrigerating
apparatus 3 (e.g. preheating of the motor for driving the compressor). The initial
settings are not described in detail herein because they are not directly related to the
present invention.

20 [0026] Next, in Step S2, the display section 13 displays a transported object selecting
screen for selecting the object to the transported. FIG. 3 is a conceptual diagram
illustrating the display section 13 displaying a transported object selecting screen. This
shows an example in which the operation section 14 is provided close to the display

section 13 in a panel 10.

25  [0027] The transported object selecting screen displays a title “Select Transported



25[0027]The transported object selecting screen displays a title "Select Transported Object",
together with "1: Apples”, "2: Pineapples”, "3: Tuna", etc. The user operates the operation
seed on 14 to select the kind of the object 4 stored in the refrigerated container 2. [0028] For
example, the operation section 14 has operating buttbns 141, 142, 143 and 144. The
operating button 141 (the button indicated as "5") is operated to offer a function of switching

the transpor{gg)Qie eb salRatRaIS SR EAPNA 2 CONIRALHRTREAl eI 8RN dmsgi'qg&erates

displays container temperature (which will be described later). The operating buttons 142 and
143 (the butthesofrspesiiveitindicates aged tBadind)dfawe fobjetions wbiebpraticehéfrigerated
increasing and decreasing to specify items and numerical values 10 displayed in the display
section 13. ThathminD. 144 (the button indicated as "TIP") is operated to offer a function of,
when the transported object selecting screen is displayed, specifying the selected object 4 to
cause the ref@igRfhtinfjatrexiammpenthel seertitonle¢tior dagmzejtertihg batoantbdied 42, 143 and
temperature screen is displayed, it serves to switch the display of container temperature
betweef Falfhhelhe cprrstif@obotion i tidresbotten dbjewted astiifysdsceperatedope efiierga
buttons 142 and 143 are operated to select the object to be transported. The operating button
144 is then dpestiescolosspckine ke Jeaspererapkiset edes BRasesaanaeg 2 [otUnTHiemparsup
54, the refrigerating driving control section 11 reads the refrigerating conditions corresponding
to the specifitFfraHsHH Y fERIRE K RRIBshiFMDETaGHE ARt Ak Redhtstied later).  The

Specifically, when. the specified object 4 is tuna, the corresponding.information | 3 serves as a
search key BPSEIER D R D DR B A P ofrespihdihg ke

information .3 zél l% ﬁg% OUt'eLQP%iId'] iIlh?e%’s {H Sé[g&) pﬁe% the re{[)i%e%a}' dﬂl\éiréﬁ (fgntrol.sac%n
11 controls the driving of (e et era‘ilng apparatus i§a0sr1]n§]e BRER % B O A ESH N ues

C3, D33 25tbHis 230 QUtaTREY JSI5P 36 HeSRAY PRF(RR BRAIRRIRNSAGUIRS T s

temperature
operated to offer a function of, when the transported object selecting screen is displayed,

specifying the selected object 4 to cause the refrigerating driving control section 11 to
recognize it. When a container temperature screen is displayed, it serves to switch the
display of container temperature between Fahrenheit/Celsius.

156 [0029] In the transported object selecting screen, the operating buttons 142 and 143 are
operated to select the object to be transported. The operating button 144 is then
operated to specify the selected transported object (Step S3).

[0030] Then, in Step S4, the refrigerating driving control section 11 reads the
refrigerating conditions corresponding to the specified transported object from the control

20 constant storage section 12. Specifically, when the specified object 4 is tuna, the
corresponding information L3 serves as a search key to search the data 120, and the
control constants C3, D3, E3, ... corresponding to the information L3 are read out.

[0031] Then, in Step S5, the refrigerating driving control section 11 controls the
driving of the refrigerating apparatus 3 on the basis of the control constants C3, D3, E3

26  thusread out. Then, in Step S6, the display section 13 displays a container temperature



S display. FIG. 4 is a conceptual diagram illustrating the container temperature display, where
a set value and a measured value are displayed. Displaying the specified object 4
(transported object) together as shown in the diagram is advantageous because the user can
easily notice a misoperation. If the user notices a miﬁnperation, the user can make halting
operation to the control circuit 1. When such halting operation is not made in Step 57, Steps

55 and 36 aidisptainUPICs!y Gard ediuebramddiagrapeiatiarhatisiwhemhalin eaRRiaies iisplay,

made. This enables prompt measures to be taken when the user notices wrong specification

in Step 53, [0027§ Bycadahitrnduciennondgulatiareatishyedatirgispriyiag the speoiiddl o tiedis
suitably refrigerate the object 4 to be refrigerated by driving the refrigerating apparatus 3

under suitab(aespogedtvigectntligiethsrjastshywpdoifiiaglingnefigedtedagbjest Beeusn eawser
the user does not know detailed refrigerating conditions. [0033] Needless to say, it is desired
to store, in tif@CERMY| RUittanmisopatisactidhthe wometistep Biiseprtdideedbh wisjeced maka
120 where the information Li indicating an 150bject 4 and the control constants Ci, Di, Ei, ...
adopted®by tltiagiorsratiog deivhegcentebristiioh 1 Whemwehaiting aperetionidgartagadecn
[0034] For example, the control constant Ci adopted for the object 4 indicated by the

information EY'fRay taRiFBSpiA Y Strefsperatireusiitgtistcutriad ¢he areraaanhalts when
illustrating tl'l&eﬁ]%nucture of daja 1286in ch a case. The data 120 stores cotr%j;%l 20 constants
Cif. Ci2 and 13" %h SRERASP St B8%ont Ecﬁ@ﬁﬁ?ﬁﬂ%‘&ﬁ?}“ﬁf [0 38) 4R SR ithe user
constants Cil ? i2 %rr}d Ci3 gatperjnea ggﬂ ity of setting temperatures, and the control
constants Tidf, lFFf an((’]n'gii’presﬁ%% R/%f)r/l R#iine the setting times that the setting

e PURRISEN SRR L SR 8
time ti fgterQingslPreig SAUIRL SHLPR Y be refrigerated by driving the refrigerating apparatus 3
under suitable refrigerating conditions just by specifying the refrigerated object 4 even
when the user does not know detailed refrigerating conditions.
[0033] Needless to say, it is desired to store, in the control constant storage section 12
prior to Step S2, and for each object 4, data 120 where the information Li indicating an
15  object 4 and the control constants Ci, Di, Ei, ... adopted by the refrigerating driving
control section 11 for the object 4 are associated together.
[0034]  For example, the control constant Ci adopted for the object 4 indicated by the
information Li may take a plurality of temperature setting values. FIG. 6 is a diagram
illustrating the structure of data 120 in such a case. The data 120 stores control
20  constants Cil, Ci2 and Ci3 and further stores control constants Til, Ti2 and Ti3.
[0035] The control constants Cil, Ci2 and Ci3 determine a plurality of setting
temperatures, and the control constants Til, Ti2 and Ti3 respectively determine the
setting times that the setting temperatures determined by the control constants Cil, Ci2
and Ci3 should last. For example, a setting temperature F1 determined by the control

25  constant Cil is maintained for a setting time t1 determined by the control constant Til,



9 and then a setting temperature F2 determined by the control constant Ct2 is maintained for
a setting time fl determined by the control constant Ti2, and then a setting temperature F3
determined by the control constant Ci3 is maintaineddor a setting time z3 determined by the
control constant Ti3. [0036]FIG. 7 is a graph illustrating a temperature variation in the
refrigerated container 2, where the setting temperatures Fl and F2 are set respectively in a
chilled tempébdtihenzametiag iomyeaisw Zareyiantiasidretheepoparitarestare(i.ds 18tibtlimad
zero). The setting temperatures Fl and F2 are set to the temperatures shown above in order
to confirm thief tHe Fefip@rifiy EhpaErrRizedalmite (AR RSIEMY dodtatier thap edeking

chilled temperature and frozen temperature. [0037]The setting temperature F3 is set in a

temperature ZOREHRIG S HEABIRGARE tRaropHRhforsBtHel o BieBe U ERed FOERoREIRMIBR ™

kinds of obje(ftfs 4 wh%s&tﬁ{?ngerat re zonei,}sléitable for transportation differ, and therefore a
plurality of se?tfr:]g élrenp ATrEL Y 88U and the graph branches off. 15[0038] Though

it deper?s OfQH(}% te atyrqss%italggeﬁoglﬁﬁryar ANSpor %%orér %{ utrhe gb'ﬁfto ﬁ \{}/lhglalethe f%ualit q
of the object Bbs not deteridratesuih Whanat ek retfigerated fo the frozen” retrieerate

temperature gafnlo,oNiREL vt S IRA IR IoBIFed anianer 2 Belere fhe.ssiing

r
terriperatur, F2 is reached. Or, depending on't the object 4, it may be st

refrigerated copfaingne afier e SeEngLISMPeIaiurR 20k RASIEERIGACHEH. 0L MALRE pelow

stored in the refrigerated container 2 before the setting temperature Fl is reached. [0039] For

example, wherdfie teRapRiaiy esuiablafartheianspatalionofihe-ahiactdds indhe 11826 in
temperature zone, it is substantially unnecessary that the refrigerating
order to confirm that the refrigerating apparatus 3 can make the refrigerated container 2

10  reach chilled temperature and frozen temperature.

[0037] The setting temperature F3 is set in a temperature zone that is suitable for the
transportation of the object 4. FIG. 7 shows multiple kinds of objects 4 whose
temperature zones suitable for transportation differ, and therefore a plurality of setting
temperatures F3 are shown and the graph branches off.

15 [0038] Though it depends on the temperature suitable for the transportation of the
object 4, when the quality of the object 4 does not deteriorate even when it is once
refrigerated to the frozen temperature zone, the object 4 may be stored in the refrigerated
container 2 before the setting temperature F2 is reached. Or, depending on the kind of
the object 4, it may be stored in the refrigerated container 2 after the setting temperature

20  F3 has been reached, or may be stored in the refrigerated container 2 before the setting
temperature F1 is reached.

[0039]  For example, when the temperature suitable for the transportation of the object
4 is in the frozen temperature zone, it is substantially unnecessary that the refrigerating

apparatus 3 keep the refrigerated container 2 at chilled temperature. Accordingly, the

25  setting time 1 corresponding to the kind of the object 4 can be set very short.



apparatus 3 keep the refrigerated container z at chilled temperature. Accordingly, the
25setting time ti corresponding to the kind of the object 4 can be set very short, 10 [0040] On
the other hand, when the temperature suitable for the transportation of the object 4 is in the
chilled temperature zone, it is substantially unneces er that the refrigerating apparatus 3
keep the refrigerated container 2 at frozen temperature. Accordingly, the setting time T2
correspondijgi4othe Badief dicephieet, 4vteh B sehperxteRohitAlR fatilelradbeithRRRIE te
4 is of a kind that should not be brought to frozen temperature, the setting time T2 can be set
at substantiathjexerd, andnththesetiiligdetepeeaitine Faan beimaitistinecor thacsetting tite THe
and then the temperature can be immediately shifted to the setting temperature F3. [0041] In
the above-destiivedtioganppaathe Setkiecptahwpardtigastéd acohfanareXett] frozep etinpdyaiue.
chilled temperature zone and a frozen temperature zone in order to confirm that the
refrigerating Apgsaringty 3thaseitiaigetine réfeigeeapendinataitks kindadiilehnliecichnoarbeses sy
frozen temperature. However, the setting temperatures Fl and F2 may be set respectively in a
frozen tBmpeRatire AMSEEHEl cheR lengpirsichis Sérdsnidhhshand Aet brlbravelscripzen

temperature F3 but also the setting temperatures Fl and 15 F2 may be temperatures suitable

for the transFOPRRTBRAYSs tHREoPFULRS UME tF SaRikS titfbStrisuhtiapsialXy 45&0seqnd the setting
corresponding to the trapsportation. [0042].Also, the control constant Di adopted for the object
& Incicated BUTBRSTANR AU PF FRPHAF [ A PR G SO RS I B e

Di3. Also in tlhis C3se,as inf{g\&ca%ﬁg Q’é’gﬁ{e the cor tr%llg?nstant ei takes a plurality of
temperature Josetin vall’flues, P is a8Sire8 *ﬁ%lpﬁwe ata™120 contain control constants Til. Ti2

and T13 thatggspectiyel Ir tting times. tha ' (‘E]é,{%} it

determined &y i%ﬁcontrgfﬂ %?ﬁéggnr%g%ﬁ@gi%%grﬁ%gﬁ’stgﬁo%ﬁdﬁlgggﬂ% o%v%%ke%rfsﬁsaﬁgtset
always gecegsgavioeOlf GONALEARRIBARIE. JiA2 Rl IS RL A RITHRIAG S GEIIA0 Ak Sto
described above. This'is because they Can be 25 controlled as default values when they are
at fixed valuggnfirm that the refrigerating apparatus 3 can make the refrigerated container 2 reach

chilled temperature and frozen temperature. However, the setting temperatures F1 and
F2 may be set respectively in a frozen temperature zone and a chilled temperature zone.
Alternatively, not only the setting temperature F3 but also the setting temperatures F1 and
15 F2 may be temperatures suitable for the transportation of the object 4, and the setting
times t1 and 12 may be set corresponding to the transportation.
[0042] Also, the control constant Di adopted for the object 4 indicated by the
information Li may take a plurality of humidity setting values Dil, Di2 and Di3. Alsoin
this case, as in the case where the control constant Ci takes a plurality of temperature
20  setting values, it is desired that the data 120 contain control constants Til, Ti2 and Ti3
that respectively determine the setting times that the setting humidity values determined
by the control constants Dil, Di2 and Di3 should last.
[0043] However, it is not always necessary to store control constants Til, Ti2 and Ti3
for determining the setting times described above. This is because they can be

25  controlled as default values when they are at fixed values.



11 [0044]While the invention has been described in detail, the foregoing desetiption is in all
aspects illustrative and. not restrictive,lt is understood that numerous other modifications and
variations can be devised without departing from the_scope of the invention. 12 CLANS I. A
refrigerating apparatus control circuit (1) comprising: a refrigerating driving control
section (11) that controls driving of a 5Srefrigerating apparatus (3); a control constant
storage sectibi?44p) ti¥htotesirformdi piunatityeon dbfectbediatalétRD Xe Yanigbimfatesatiptiof iy in
indicating an object (4) to he refrigerated by said refrigerating apparatus (3) and a control
constant (Ci,aBi, #specystritipstrdivefragstatiplg thtiis contrdll dectivdessiopds fortthatrobiecs aseher
associated together; and 10an operation section (14) that is operated to speeitS, said object,
said refrigerdhRGIEFRMG ARG ISt Can) Peadriperbivitant cdenrsies ieamttbroragee of the
section said contrgl constant corresponding to said object specified by said operation section,
and controllir\ﬁvﬂﬂgﬂ{b of said refrigerating apparatus on the basis of read said control
constang5 wherein, 15in each said data, said control constant has first control constants (Cil,



Ci2, Ci3) determining a plurality of setting temperatures (F1, F2, 11), and second control
constants (Ti!, 112, Ti3) determining a plurality of setting times (rl, r2, r3) that said setting
temperatures should respectively last, said pIuraIitylgf setting times are set corresponding to
20transportation of said object to which said data corresponds; and the driving of said
refrigerating apparatus is controlled in correspondence with said object on the basis of said
setting temperatures and said setting times. 1.3%LAISrefrigerating apparatus control circuit
according to claim wherein, in each said data, a first (F1) of said plurality of setiing
temperatures is set in a chilled temperature zone, 5a second (F2) of said plurality of setting

temperatures is set in 8 fr%g\e@r}gm 2008, And St (ql)tmggpgfsﬁ)gpf said plurality of

seiting temperatures is set In a temperature zone that is suitable for transportation of said
object to which that daja e@rRsReRISAER: AdsRffigetating SYSIeMIEPMprSHY: @ikefdgeratng

apparatus control circuit (1) according to claim | or 2; and said refrigerating apparatus (3).
5  refrigerating apparatus (3);
a control constant storage section (12) that stores, for a plurality of objects, data
(120) in which information (Li) indicating an object (4) to be refrigerated by said
refrigerating apparatus (3) and a control constant (Ci, Di, Ei, ...) that said refrigerating
driving control section adopts for that object are associated together; and

10 an operation section (14) that is operated to specify said object,

said refrigerating driving control section (11) reading from said control constant
storage section said control constant corresponding to said object specified by said
operation section, and controlling driving of said refrigerating apparatus on the basis of
read said control constant, wherein,

15 in each said data, said control constant has first control constants (Cil,
Ci2, Ci3) determining a plurality of setting temperatures (F1, F2, F3), and
second control constants (Til, Ti2, Ti3) determining a plurality of setting times
(t1, 12, 13) that said setting temperatures should respectively last,

said plurality of setting times are set corresponding to

20 transportation of said object to which said data corresponds; and
the driving of said refrigerating apparatus is controlled in
correspondence with said object on the basis of said setting temperatures and

said setting times.

25



4. The refrigerating system according to claim 3, further comprising a 15refrigerated container
(2) containing said refrigerating apparatus (3), 5. A refrigerating apparatus control
method comprising steps of (a) displaying (821)3a plurality of objects (4) to be refrigerated
by a refrigerating apparatus (3); (h) inputting (83) to specify one of said objects; (c)
reading (84), from a control constant storage section (12), a control constant (Ci, Di, El,...) that
corresponds to said oRe of pielogetaeiperiay sarsmbcatayy assuA@giacidiiidopted Eo
control driving of said refrigerating apparatus; and (d) controlling (85) the driving of said
refrigerating apparatus’6H H’e'ng? Bgﬁa%acontrol constant read in said step (c), wherein 14

said control constant t}a%lglistﬁfg’ntg?l &a‘?&‘séﬂﬁﬁﬁitgqbfcs%ain Apiermining aRyrality ffiled

setting temperatures (FL F2, and second control constants (Ti |, 1i2,113) determining a
plurality of settipg«ings £3de, 12, r3) that said setting temperatures should respectively last,
wherein, in each said data, said plurality of setting times are set corresponding to
transportation of said ebjectrtd ik Eamiddataralinyresperttisg aratperatuipssisiceitap € )iroaen
driving of said refrigerating apparatus is controlled in correspondence with said object on the
basis of said s&tisipteimpEtatiités and said setting times. 10 6. The refrigerating apparatus

control method according.t im 5, wherein, in each said data, . afirst(F I) of said
ggﬁj%% I%f §8'¥y| H?gr%htm 8& s[%tHﬂg eth%B?reat res 1s setin a t(emBerature Zone

plurality of setting temﬁé ofe,

that is suitable for transportation of said object to which that data corresponds.

10 3. A refrigerating system comprising:
a refrigerating apparatus control circuit (1) according to claim 1 or 2; and

said refrigerating apparatus (3).

4, The refrigerating system according to claim 3, further comprising a

15  refrigerated container (2) containing said refrigerating apparatus (3).

5. A refrigerating apparatus control method comprising steps of:

(a) displaying (S2) a plurality of objects (4) to be refrigerated by a refrigerating
apparatus (3);

20 (b) inputting (S3) to specify one of said objects;

(c) reading (S4), from a control constant storage section (12), a control constant
(Ci, Di, Ei, ...) that corresponds to said one of said objects specified in said step (b) and
that is adopted to control driving of said refrigerating apparatus; and

(d) controlling (S5) the driving of said refrigerating apparatus on the basis of

25  said control constant read in said step (c), wherein



15a second (F2) of said plurality of setting temperatures is set in a frozen temperature zone,
and a third (F3) of said plurality- of setting temperatures is set in a temperature zone that
is suitable for transportation of said object to which tjﬂat data corresponds. 207. The
refrigerating apparatus control method according to claim 5 or 6, further comprising a step of:
(e) performed prior to said steps (a) to (d), storing in said control constant storage section

(12), and for each saidf %‘Htt'(ﬂ certantLb) fishvinekahfontiatio (Ll fdidehdAsimisee and
a contol conlapt ol Dl Pl oL Sl e g 1 nA L, SAgaonieh aopeTh acp o
determining a plurality of setting times (tl, 12, 13) that said setting temperatures should
respectively last, wherein,
5 in each said data, said plurality of setting times are set corresponding
to transportation of said object to which said data corresponds; and
in said step (d), the driving of said refrigerating apparatus is controlled in
correspondence with said object on the basis of said setting temperatures and said setting
times.
10
6. The refrigerating apparatus control method according to claim 5,
wherein, in each said data,
a first (F1) of said plurality of setting temperatures is set in a chilled
temperature zone,
15 a second (F2) of said plurality of setting temperatures is set in a frozen
temperature zone, and

a third (F3) of said plurality of setting temperatures is set in a temperature zone

that is suitable for transportation of said object to which that data corresponds.

20 7. The refrigerating apparatus control method according to claim 5 or 6,
further comprising a step of:

(e) performed prior to said steps (a) to (d), storing in said control constant

storage section (12), and for each said object (4), data (120) in which information (Li)

indicating an object and a control constant (Ci, Di, Ei, ...) that said refrigerating driving

25 control section adopts for that object are associated together.



