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1 DESCRI PTI ON REFRI GERATI NG APPARATUS CONTROL

Cl RCU T, REFRI GERATI NG SYSTEM AND REFRI GERATI NG
APPARATUS CONTROL METHOD Technical Field 5 [0001,] The
present invention relates to refrigerating
apparatuses, and particularly to a technique for
meki ng tenperature settings suitable for the object to

be refrigerated. Background %rt [ 0002] A
refrigerating apparatus, e.g. "a refrigerated

contai ner, stores objects to be refrigerated. The
temperature is then set $ydcEapipyihRr the objects to be
refrigerat ed For 10 such tenperature settings,

Pat ent pRegRY (i APPRRATRLE, C@N‘T‘R@ﬁ?@lﬁcﬁ?ﬁ NRERRFGERATING

for |nputt|ng data romoutside into a control unit

e AP REEIGERIIROA R RN CONTROLITROH o
2001 335%2}‘%?1?52? osure of the Invention Problens to

be Sol I nvention 15 [0004] However, even
data is pro er | utted..the refri eratl
HBR © Thorseet PR b tgtr%ea&agramg U5 ﬁs? Pty
itably set. without technical &; suf fj d
‘gll’ﬂ“ﬁﬁ%rrqn IRG AATRETANE SEEIngS SElH % Jeddit gerate
inputting tenperature settings into a panel can be
made wi purkAHni cal know edge, but determining to
what tenperatures the settings should be made
[PRGRJI r és redrigmiatiug ewpwets, £ge aotsifidgarated dontainety pigeasaqtaerts to be
and 20 about the control of the refrigerated _
refdigerteter TheOO@biraltheis ther jeb asitabds fardgley oltjeetgto be refrigerated.  For
conditions, including tenperature settings, are
suclo ngnpdrixero b¢tangs, tRatdhe Doehimiege |l af@dexaamdatprbposes a technique for
suitably refrigerated and its quality wll
ifQitehig 04tafi®m 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
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[ 0006] Considering such situations, an object of the
present invention is to provide a 25 technique for
suitably refrigerating an object to be refrigerated by
driving a refrigerating 2 apparatus under suitable
refrigerating conditions just by specifying the object
to be refrigerated even when the user does not know
detailed refrigerating conditigns. Means for Sol ving
the Problens [0007] A refrigerating apparatus contro
circuit according to the present invention 5 )

S QRder@sdi@ble! aefi il dbhdtiiog -ﬁ&f‘tﬂyoépe‘éﬁﬁhgoﬂﬁe object to be

1) that controls driving of the Ttefrigerating

" r r " v fn
R e i
i n whi I_nf ' I ). Jd.ndi cating an object (4) to
be reﬁgfggﬁg{gﬁgggqgéf%%$%§§igerating apparatus (3)
cpontrol constant (C., Di, .Ei . ...),.that , said . :
POPTT ok e kR g s o POt bt ofealiind 2 o Bfagpt invention
obj ect are associated together; 10 a an operatijon. .

R o 1u RS20 JOY e CORE S35 L1 Lo oriipls” riving of the
Said refrigeratin driving control sectian (11} reads
PEETRRRIALEI 0 ABRARAIRDIC )k h §PRIFR) Sanstanp stagegst PSHOR 1) that stores, for a
control constant corresponding to said object )

RIpEdity PEQbisytssdata (bYBriatwhigh defermagipn dayl inglag qhjret (4) to be
driving of said refrigerating apparatus on the basis
wirigesatdd buisaidgemigersiting epparatns (3) @dasjonbek fenskang (Ci, Wi, Ei, ...) that
each said data, said control constant has first

st refokertng daning cohfrol Giction Gid2ptsGoB that eb@rctriare mgociated together;
plurality of setting tenperatures (FI, F2, F3), and

ael am dpemaioh rsettico(ig) ahdtsogefatds tol bgkcifl¥isd)d dbjeet. mSaidgefrigerating
a plurality of setting tines (T1, T2, T3) that said

&@¥ihg REntrEINREHGH (N § $ealh Gt s4i@ BAEHI doabtint Adsage sfiohRRid control
driving of said refrigerating apparatus is controlled
EdhsGRf EQPRPORBRE R Whd bbid@isPeQhEL BT Al o%léiﬁti&@%cﬁoﬂfand controls the
said setting tenperatures and said setting tines. 20

1A Bas i&éfﬂgérg?ng's b Gfind bdat ar redd Sl %Bmtw!cbngsm.

said pluralit I'ng tenperatures 1s set in

@F‘JH?LF?I?%{&%PS%%& ;é{icﬁlgga{i’g ?%tg? 3 igfcg)glﬁ'of Eddstdh 138t 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 (11, 12, t3) that
said setting temperatures should respectively take, 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. |

[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.

[0010] Desirably, in each said data, said plurality of setting times are set corresponding
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is set in a frozen tenperature zone, and a third (F3)
of said plurality of setting tenperatures is set in a
tenperature 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 tinmes are set corresponding 3 to
transportation of said object:§o whi ch said data
corresponds. [00111 A refrigerating system according
to the present invention conprises: the refrigerating
dARAsRIrtaSios 8N bbjett 6 WilicH said agaebdespands) the present
i nvention; and said refrigerating apparatus (3).

Pesiy abd Yrefﬁ redtiaG t fQtent OEBGIIHRS 1@ thef fre@f dheshtion comprises: the
contalner 57°containing saird refrigerating

f né;{pﬁ?atus[ QR chchief iy %@d’o?ﬂlhg e QHQ%F&%EMvaennon and said

d according to the preSent vention

x%grﬁ'%%t ? @E{z‘lgﬁb@ rellé)gglragl ?d '39 c&rﬁﬁgl?ég ao}elﬁ[l?érhﬁeg Bhtainer (2)

rigerate rigerati

RRATR e rieckiihy el Ol 83) fr 8m‘°’§|e§'ofmyr one o
Iz i Sa%gre@l?régﬁ)% sy t@éﬁ%&:a% o §£§Sant invention
SBhRELR 2Bk r('ﬁﬁglﬁ'al%s%%'s@?igep@vr%lbéevﬁ%ﬁrg? Bﬂpér% i gerned by a

and (d) controlling 5 5) the driving of sa

reEngr Y EZAnPAYt Lﬁp{ébr@ UGG (75 fa speciiyf or@aqfoﬁaefb ppiegs; (c) reading
constant read in said step (c). £0013] Desirably, said
SIntiron acongebennsiaasstprage seqtiont(@ ), asenteleanstapiGi, Di, Ei, ...) that
C2, C3) determning a plurality of setting

@ca‘rqspwmlsao ssid(dBE, of F2)d FBpcts aperifiet onskid ctepr(b[) and that is adopted to
constants 15 (Til, Tit, Ti3) determning a plurality
afntoétitiving of isaiémf(i'gér,atihg 2pparajs;tand {d saintoB gt (SAgthe driving of said
tenperatures shoul d respectively take, and in said

®fiegerdtthy, apphvatud oh \thaBasdd ofsaiddcontref cdrg@inttcad th aRPaep(d)s
is controlled in correspondence with said object on

tone3 passsirably, Satdconlol iREsth@MRAY Bkl @hrdNdosddfls (Cil, Ci2, Ci3)
setting tines. [0014] Desirably, in each said data, a
ddiéhininl b p1@hli§ A iSefingiéhpiineds @€! £2.18) ! SIPRESIHESSro! constants
(Til, Ti2, Ti3) determining a plurality of setting times (tl, 12, 13) that said setting
temperatures should respectively take, 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
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 thaf 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

to transportation of said object to which said data corresponds.



10

15

20

25

20 is set in a chilled tenperature zone, a second (F2)
of said plurality of setting tenperatures is set in a
frozen tenperature zone, and a third (F3) of said
plurality of setting tenperatures is set in a
tenperature zone that is suitable for transportation
of said object to which that data corresponds. [0015]
Desirably, in each said data, gaid plurality of
setting tines are set corresponding 25 to
transportati on of said object to which said data
[ooL6]es Meshlsbly dthe MREIAG] fubdet cambysest hstepRi:h@Yl pifodnia) prior to said
conprises a step of. (e) performed prior to said
SERNR) (A)d)! Kofiflg in Shidl donrol Borfstdrfl sERRde Qcti6RM$E)aRAd for each said
storage section (12), and for each sard object (4),

e (tﬁﬂ;z@agta (gL RHidl PEBRhdRIn gi-lb Jin#iReti A LA "$hij@R and a control
object "and a control constant (G, D, E, )] t hat

[ I igegat i r Lk . o] IR '
gt G DACEE" D SnE L PAHECREE R bt HRRIGh, Mt for tha
&Hggc?g}e'aggbcﬁaqgc%% fﬁggor ding to the refrigerating
appa i

ratus con Ci'rcuit of the present invention,
the refrigerating systemusing the sane, and the
refri gglrf%?ﬁ? ﬂ&ep)g%{%tl%‘s control method of the present
@@}(@2: Iﬁgcgblgilggg tlémrstpg g%ﬁlg%éign%%psfgétﬁ#a CF,J | rﬁ% g{;cgllntqgir Ez?)reasgnt invention,
refrigerating apparatus under suitable refrigerating
e mefTiEsraiRg $Ftam Bying Hecsapy; spfl thepeirigaiating appargiys control method of
refrigerated even when the user does not know detail ed
the presgeiriaventign. Bomapssibindo syitbinreiersate aanpbient e be refrigerated by
obj ects, features, aspects and advantages of the o
frivisgarefrigeratdng apparatisy indse seitablormfidgeapieg emditions just iy specifying
follow ng detail ed description of the 15 present
thevodyrtct on bahrefrigeadtah even edap uhe bsayndoss triot tkmew detailed refrigerating
acconpanyi ng draw ngs. Brief Description of the
dmdisiongs [0019] [FIG 1] A block diagramillustrating
the configuration of a refrigerating
[0018] These and other objects, features, aspects and advantages of the present

invention will become more apparent from the following detailed description of the
present invention when taken in conjunction with the accompanying drawings.

Brief Description of the Drawings
[0019] [FIG.1] A block diagram illustrating the configuration of a refrigerating
system according to one preferred embodiment of the present invention.

[FIG. 2] A flowchart illustrating the operation of the refrigerating system of
this preferred embodiment.

[FIG. 3] A conceptual diagram illustrating a display section displaying a
screen for selecting an object to be transported.

[FIG. 4] A conceptual diagram illustrating a display for container temperature.

[FIG. 5] A diagram illustrating the structure of data stored in a control

constant storage section.
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system according to one preferred enbodi nent of the
present invention. [FIG 2] A flowhart illustrating
the operation of the refrigerating systemof 20 this
preferred enbodinent. [FIG 3] A conceptual diagram
illustrating a display section displaying a screen
for selecting an object to be transported. [FIG 4] A
conceptual diagramillustrati nég a display for

contai ner tenmperature. [FIG “5] A diagram
illustrating the structure of data stored in a control

25 con Ffﬂ‘té Sﬁﬁrci?a%?arﬁ%ﬁét&ﬂn?%a[@uﬁur@] é’Ada‘i'é %E)tr@dnm the control

illustratin tructure o ta store

&ﬁﬁ&ﬁtoéto gg&%{l t storage section. [FIG 7] A graph

Ustrarrng a enperature variation in the

re | SBEREOH, € S8 MierafoR g RGO SBa, BO R reigerated

illustrating the configuration of a refrigerating
according to one preferred embodi ment of the

present_invention. This refrjgerating systemincludes
a refri {]Moir‘]ﬁ TAAERAnG QN the fng(eméqn” ger at ed cont ai ner

that contains the refrigerating apparatus 3, and a
[@B%R]r olF1€; t éup blogk diggrasmpitusptingdech g@ﬂtmrg@?aalteﬁwratmg system
apparatus 10 3. The refrigerated container 2 stores
$ppeingsto) ono pyeferred ranthodiment ¢fy thehpresesft ringentioni ndhis refrigerating
apparatus 3. [0021] The control circuit 1 includes a
gystemi pehules agefiigerating appmatus| 3, sextfiigarated containeo At thet contains the
constant storage section 12, a display section 13, and
@frigepeingtapparafedt muda ddntrol cRORR] fdhentoliingahe edfrigdratiig apparatus
storage section 12 stores data 120 having a structure
as e idffigghedtcediaindr Bl fored objthe 4138 de heRigemddabyshe refrigerating
information Li indicating an object 4 and

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

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 iliustrated in FIG. 5 are provided in correspondence with
the kinds of the objects 4.

[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,

the settings of humidity, the intervals of dehumidification, and the amount of ventilation,
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control constants C, D, E, ... in association. The
subscripts i represent a plurality of nunerica

val ues, which are positive integers, for exanple. That

is, a plurality of nultiple data 120 structured as
illustrated in FIG 5 are provided in correspondence

with the kinds of the objects 4. 20 [0023] The
refrigerating driving control section 11 reads contro
constants fromdata 120 fromthe control constant

storage section 12, and controls the driving of the
foetrargpleat TheseappabiatdiStadtsodte tdhesddaddpendihg tonethe @BEfbM@hance of the
constants. The control constants C, D, E, ... are

ahdird! R:Fri fddatingdySteAt QRO tHY abiliey bEhe r&fiaatiRg appdratu®d and the size
control section 11 for the object 4 indicated by the

dMhorEmbLakdldontaikdr oN a%&l?erlﬁhﬂ%fttfﬂ&eog@&tu,@g% Whether the object 4 is
tenperature, 25 the settings of humdity, the

d fes }Sﬁleé%ﬂ’gs,gﬁqpﬂgr.diﬁecaﬁ%t@’ 28n Nie %gq?é'(ptin %fe control constant

ntilati or exanp ese contr constants
' f.or: f. th i
Bt BLRE 1 S Pl B BRI ™

D354 SRR LY SRR, ok ot pch st s
S G 5088 e Sy OB S PSRBT, and . 1

ontrol constant 5 storage section 12 before the .

P sy el atcpﬁ@tlav & slepicting thndiseler gectionoBaandrile apprapon pection 14
section 13 and the operation section 14 are provided )
sigkngtayh of fheespnirebpirgyéd basht isynetpbwrisdeserdanje sapasately provide the
fromoutside of the control circuit 1, and FIG 1
dikdews seaiion B sachdict opematipn stepiontlidnas shivevidins PIGuy 1, but they may be
section 13 and the operation section 14 sticking out
lotatedhelosdntarahaydierprovitied as 4 tnit by adéptmigweayschngmessar y
to separately provide the 10 display section 13 and
fobeslop&iiat 2 dna Sewthaanilibdtrampesthe vperatiorbiGhe tefrigeratihd System of this
may be |ocated closely, or may be provided as a unit

prefead Rbibdginferit OUEiRst Patieh thel S8%&is birfed én i Step SO, the refrigerating
flowchart illustrating the operation of the

drifihg G8RM@IN RBrSY $1 il | ' .
Fi rls%, when tr11e pO\j\’gark‘é |§ slﬁl?i Egﬁeetg'ﬁ%{]ﬁf gﬁg&eggg%g%%%maws 3. The

inffdl | QRIS 48 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 relaied to the
present invention.

[0026] Next, in Step S2, the display section 13 displays a transported object selecting
screen for selecting the object to the tramsported. 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.

[0027] The transported object selecting screen displays a title “Select Transported
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driving control section 11 nakes initial settings of

the refrigerating apparatus 3. The 15 initial settings

are known operations usually nade, |ike checking the
refrigerating apparatus 3 for abnormalities, and

perform ng preparatory operation of the refrigerating
apparatus 3 (e.g. preheating of the notor for driving

the conpressor). The initial "&ettings are not

described in detail herein because they are not

directly related t present invention, 20 [Q026]

(eiget’’s ﬁoaethfre‘ﬁlﬂsél ﬁnelea’ Br Rineapples”on3i Buns”s picay 4 he user operates
transported object selectin screen for selecting the
thpjopetation seetont F4rte psleck dhe Elmi of3 thes objeetot stgredidn the refrigerated
diagram illustrating the display section 13

apnmieayi ng a transported object selecting screen. This

shows an exanple in which the operation section 14 is

[0028}i ddFdr examysie tthe toperatdds péctipn geletsioperatiBg ibattanpbdiel142, 143 and
10. 25 [0027] The transported object selecting screen
M%pﬁhysoparettihylﬁlﬁbﬁelceIC(th&'rlﬁnﬁ)lﬁOﬁlﬂﬁﬁtea asOﬁ$’QCits"operated to offer a
together with "1: Apples", "2: Pineapples", "3: Tuna",

fah&ion vk BingQRE krah§dreeld B@J RPSdleitin@Reeer &h@8 cbfitatrer temperature
sel ect the klnd of the object 4 stored in the

Jofdeh | IR @8 diSPBYPEAMRAInG: tehPREBire TRRIPRRAIPLE des%ﬂﬁed later). The
operation section 14 has operating buttons 141, 142,

n%)ltiglgt nslflif,b a,riﬁhlleﬁgogﬁéé l?\%t% g &gﬁ:&?’% ey]iﬁlﬂhcgl AR “V") have

unctlon of

f%.m:ﬁo‘})?.o?ge ﬁ)g(ﬁlvlﬁ‘api 8£1h§ Gud Bé&&lsg?ggoesgéél %ﬁ %ﬁg%lcal values

a contal ne ure- Screen

SR SRR AR 1<sl4gjagpb&nﬂﬂ&<ﬁm' Pifubabeld ey
G ety ?{véa%ﬁ e ragerds @Fﬂgseﬁ‘:sﬂg%%mw Gisplayed,
ite and nunerical values 10 displayed.in the display
%’@@gﬁ% thezselepird Queat dntorcaisy theeopiret 6‘FF“11tn‘d]| toateseeriee it Whena

C/F') is operated to offer a function of, when the
OnERE Jemperabiy cencen dt displaygd i sewiss ite swiitsh| thy ééeplay of container

temperature between Fahrenheit/Celsius.

[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 1s then
operated to specify the selected transported object (Step S3).

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

thus read out. Then, in Step S6, the display section 13 displays a container temperature
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speci fying the selected object 4 to cause the contro
circuit 11 to recognize it. Wien a container
tenperature screen is displayed, it serves to switch
the display of container tenperature between
Fahrenheit/ Cel sius. 15 [0029] In the transported

obj ect selecting screen, the operating buttons 142 and
143 are operated to select tiHe object to be
transported. The operating button 144 is then

r at tq .specify the . selected transported object :
$ep' Ho: i baomodnten dirsam, WSusiing, B Coppmeg duamaryre display
driving section 11 reads the refrigerating .conditiops, .
whare asporbieand amepwrad ealug 3re dlisplayed p o Pispinyig e spgcififd object 4
the control constant 20 storage section 12.

(gpewpofted abiept) taeshertasesshopadnfthe diagrjrads advansageoisabecapss the user
corresponding information L3 serves as a search key to
wnzegly ndtizedamisopedtiomndf theeusep motieds & orissparation,(Be user can make
D3, E3, ... corresponding to the information L3 are

haftirg: operatignO@3thE cbhieol, cifouitSt. e pWEBn stdlehaltifig iogenation mgnot made in
driving control section 11 controls the driving of

$tbe S7eBedpy €3 nhhd $oagp asoatitisoudlyotartib® ongsind the dpeation halts when
control constants C3, D3, E3 25 thus read out. Then,

haltingt Sperion ishMald. SPIRY efgiitd Ffbxﬂiﬁ #lessataltd B taken when the user
contai ner tenperature 8 display. FIG 4 is a
&ﬁﬁg@@ﬁﬁ@gpgﬁﬁgﬁ@ﬁqmgwﬁg1at|ng t he contai ner

tenperature display, where a set value and a neasured

PPt 3 e e LBkl sl i ) it
PR BARPHD RS54 OO PR SR

REE Pl et o0lk OB TR S pE pase el 0% TBRefhaipd ghject 4 even
S7, St 5 S ) ti | i ed t,
Shet h btes doPR o oA S AR e SoaPE PRAIBPEY at on 1

[{gade. Thi s. enabl es, pronpt neasures to be taken when ,
Reslus dYeedless focssy, nbAgrish & piore 4t Psrranfokestaggstorage section 12
[ 0032] By adopting such a configuration and operating. . .
PRATHO Bter B2, andples sadh ebiee 4, data 120 where the information Li indicating an

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 conirol
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 take. For example, a setting temperature F1 determined by the control

constant Cil is maintained for a setting time t1 determined by the control constant Til,
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10 suitably refrigerate the object 4 to be

refrigerated by driving the refrigerating apparatus 3

under suitable refrigerating conditions just by

speci fying 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 secti9on 12 prior to Step S2,

and for each object 4, data 120 where the infornmation

Li indicating an 15 object 4 and the control . L
28d lenamsettiog termperatgre F2 detepningd &y thy coneo] eopptagiet gt s ppaintained
driving control section 11 for the object 4 are '
fors gosttiing dime gét Meterminod 3| theo coatrelnppestant hEiZe gier dien a sctting
constant C adopted for the object 4 indicated by the
temperatuet Fd determmay by sheecomtp] commtant ¢ibis mainferedtfor @ setting time 13
setting values. FIG 6 is a diagram illustrating the
detetrmbiedrts thé calaiad cdiXiant Tixuch a case. The data 120

stores control 20 constants Cl, C2 and G 3 and

[bosd]heFIG! ar @S aC gfph Olllusedtiigant fempetaturfi Yartitidn Tin3the refrigerated
[ 0035] The control constants C 1, G 2 and CO determ ne

Bk 3, iviher® theS @lifing @ mpeRMes F WrASF2 afdsd: Respe@Rlelin a chilled
constants Til, Ti2 and TO respectively determ ne the

tgl;rjxf.:% LR%e Ebﬁ@%lérﬁaé Heltfy &b} b0 q LERIFRR ek _rﬁﬁredﬁ)tn@ggjgn €8°C below

e contr constants 1, G2 and 3 shoul

z{%@c}je' TEQ rset%ﬁgﬂ%ﬁeraﬁre%qilt %ﬂ%F%%P&JEJt b e é)gga?%rrgg gﬁ&ﬁg above in

the contr constan I's malntaln

settin i T11. determ ned_hy the,cont : .
SFf o gl o€ B ARE e 2 P s ERE Reg container 2
by .t control constant G2 is maintained for a
rg%cthtqtp‘ﬁbedttf”l’?@eﬁa?r @iﬁﬂﬁ’i‘ FIB§2HME control const ant

' and then a setting__tenperature F3 deternined b
D7 1c ok SPE TSR RFRES B3 i€ Sty SMREHOHG 0% U8t 13 Fgeble for the
time i3 determned by the control constant Ti3, 5,
trepengtatoncpt the obiechraphFIG. | (sthpwsi myltiple dinslsr 8t gpiscts 4 whose
variation in the refrigerated container 2, where the _
tsmpenahye zengesuatablector ransnestation giffers and ihesgfete ¢ whirglity pf setting
a chilled tenperature zone (e.g. 2C below zero) and a
ttmperaureeliparcahowe azdthe graphgbrad@e€s b&l ow
[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
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

setting time 11 corresponding to the kind of the object 4 can be set very short.



zero). The setting tenperatures F1 and F2 are set to
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the tenperatures shown above in order to confirmtha

the refrigerating apparatus 3 can naeke the -
refrigerated container 2 10 reach chilled tenperature

and frozen tenperature. [0037] The setting tenperature

F3 is set in a tenperature zone that is suitable for

the transportation of the objéect 4. FIG 7 shows

mul ti pl e kinds of objects 4 whose tenperature zones

sui table for transportation differ, and therefore a |
[804R)al iQnythsfothesthapdgwhers thsdemperague suitahle farbgyrapspertation of the
t he graph branches off. 15 [0038] Though it depends on

abfest teripen aherebiliedi teaipesatngr zotee it Asnvybwantially omngeessary that the
object 4, when the quality of the object 4 does not
rdfigerdtmgatppaeaten Iwkeep i the | sfivgerated r edntaiger 2t etd ftoger hiemperature.
frozen tenperature zone, the object 4 may be stored in
Abtwrdiaglyl ¢ersattiag tineort @rrepordinefoothe kirkieofsge bbiect 4 can be set very
tenperature F2 is reached. O, depending on the kind

$brt. t PEte@QEl, Wher the hYech® iSbOh &thd that dheuldedot ibgdi@ight to frozen
container 2 arfter the setting tenperature 20 F3 has

LESBral R ACHE Gertiph 15MRYerBfirs kP c8H Yelet Bﬁ‘sd'tﬁfahﬁﬂ%’ 24r80and the setting
container 2 before the setting tenperature lis

&ﬁ?@ﬁﬁﬁe FP QA3 %h nfaitaifB QTR the sORY %ihﬁerltﬁﬂnﬁérﬁﬁhe k&nperature can be
surtabl e

or the transportation of the object 4 is in

G EOR AANTRAALNS EABEandd FhS substantially

unnecessary that the refrigerating apparatus 3 keep
refirigerated,conta ner at, chitl e teyr

(091} Githgfs BbfeaSGEbeL PRmfer ot B EREEied §yq F2 are se

t he kind .of th |ect 4 can be set_very short. 10 .

{eBab it S e R b SRR s A& FEARLIRAGALre bne in order to

suitabl e for the transportatjon of th object 4 is in

smérentbet the e HE AR PP ek thg e iaered giontainer 2 reach

unnecessary that the refrigerating apparatus 3 keep

¢irded emneriyrsiang frazar AAARTadire: Howewsh e fpjpademesratures Fl and

Accordingly, the setting tine t2 correspondi n_ﬂ to the

K2 nydfe seheespisjtively in aclaerepdemperaipse goms ayios ehilled temperature zone.

Al ternatively, when the object 4 is of a kind that

Ahembtivelptnob enlyrthaigstting wipecatans F3 but also the setting temperatures F1 and

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. Also in
this case, as in the case where the control constant Ci takes a plurality of temperature
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 take.

[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

controlled as default values when they are at fixed values.



tenperature, the setting tenperature t2 can be set at
substantially zero, and the setting tenperature Fl

can be nmaintained for the setting tine tl and then the
tenperature can be imediately shifted to the setting
tenperature F3. [0041] In the above-described exanpl e,

the setting tenperatures F1 and F2 are set 10

respectively in a chilled tenmpgrature zone and a

frozen tenperature zone in order to confirmthat the
refrigerating apparatus 3 can nake the refrigerated

[06#tlai Wéhilethe gavention had beed deserphredan deteilathe foregeiag description is in
tenperature. However, the setting tenperatures F | and

#P anpertshéllsahtivee spdc hotv edsyridgtivea fIt oz eundeestpet dbatr pumerous  other
zone and a chilled tenperature zone. Alternatively,
modifiemionstdhd ‘eiatibng cire ivp afeaised ewittibub Wepating ftdie the scope of the
setting tenperatures F1 and 15 F2 nay be tenperatures
Bvédiidal e for the transportation of the object 4, and

the setting tines t1l and t2 may be set correspondi ng

to the transportation. [0042] Also, the contro

constant Di adopted for the object 4 indicated by the
information Li may take a plurality of humdity

setting values Dil, D2 and Di3. Also in this case,

as in the case where the control constant C takes a
plurality of tenperature 20 setting values, it is

desired that the data 120 contain control constants

Til, Tit and TO that respectively determ ne the

setting tinmes that the setting humdity val ues

determined by the control constants Dil, D2 and D 3
shoul d take. [0043] However, it is not always
necessary to store control constants Til, Tit and TO

for determning the setting tines described above.
This is because they can be 25 controlled as default
val ues when they are at fixed values. 11 [0044] Wile
the invention has been described in detail, the
foregoing descriptionis in all aspects illustrative
and not restrictive. It is understood that nunerous
other nodifications and variations can be devi sed

wi t hout departing fromthe scope of the
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invention. 5 12 CLAIMS 1. A refrigerating apparatus
control circuit (1) conprising: a refrigerating
driving control section (11) that controls driving of
a b5 refrigerating apparatus (3); a control constant
storage section (12) that stores, for a plurality of
objects, data (120) in which information (Li)

i ndicating an object (4) to bgzrefrigerated by said
refrigerating apparatus (3) and a control constant
(g, b, E, .) that said refrlgeratlng driving
control section adopts for GIWAIMSbj ect are associ at ed
toget her; and 10 an operation section (14) that
operates to specify said object, said refrigerating
driving control section (11) reading fromsaid contro
const ant Astefigegingeappaatus sahtlolodrruitdl ) wonsisan
corresponding to said object specified by said

oper at aorefEgehtingn, drividg cestitvod| kdclign d(11yi dgit oforiid driving of a
refrigerating apparatus on the basis of read said

6R1pkra0hg 6pREAE@ATL3); 15 2. The refrigerating apparatus
control circuit 1) according to claim1l1, wherein, in

each saicEn@Atdnstai ﬁorﬁ@é’%e’éﬁ&n @@j Sﬂtléﬁ @goré'@?orfzi plitality of objects, data
control constants (G determning a

(@ﬁ(?g%q ! W}ﬂclpﬁniﬁﬁﬁéﬂdﬁg El "{Hcﬁ%ﬁi Qﬁ (Kﬂ:éct (glf 1o i) refﬁ fated by said

contr cons ) T|2 Ti determ I ng

félefﬁ'h?# B¥ %us c{lg cbh oacf%ls&mtg c‘, BE th?&lﬁeﬁ 3L rgfngeratmg

sel ur ES S respe
e cﬁ ?fepi%,f EHl A %ss%gﬁl%ﬁs%%%ﬁ % the
:3 ??r{e: glfl o%gagoﬁc’ SGetc ion %li)%hrg%%{)grtayers?o sge%gfységilddob?e% ting
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,

2. The refrigerating apparatus control circuit (1) according to claim 1,

wherein, 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 (tl, 12, 13) that said
setting temperatures should respectively take, 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.

3. The refrigerating apparatus control circuit according to claim 2,

wherein, in each said data,
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3. The refrigerating apparatus control circuit

according to claim2, 25 wherein, in each said data,

13 a first (F1) of said plurality of setting

tenperatures is set in a chilled tenperature zone, a

second (F2) of said plurality of setting tenperatures

is set in a frozen tenperature zone, and 5 a third

(F3) of said plurality of set{gng tenperatures is set

in a tenperature zone that i's suitable for

transportati on of said object to which that data

correspofits. (F4) dtheaid eplutajier aufi sgjting pamaeratuesons rsel in 2 chilled

circuit according to claim2, wherein, in each said

tefaparatui®zami d plurality of setting tines are set

corresponding to transportation of said object to

whi ch sabatodt(@2y of rsakip @haslitySof Aettiné riemperaturery issysit ma frozen

conprising: a refrigerating apparatus control circuit

té%e@ﬁﬁgg&imgndo any of clainms 1 to 4; 15 and said
rigerating apparatus (3). 6. The refrigerating

Syst em,agR@ (NG shid r@l.luﬁlng‘cﬁ‘ seftih tERperaQRdRNik 8ét8 ademperature zone
refrigerated cont ainer (2) containing said

th&fi§ SEeHA fo %tatr?sgyl%?tﬁﬁérﬁéf dlfafb? bjéd td w%hrtﬁﬁtrda%e&ﬁiésg?&ds

apparatus co rrsr ng steps of:
di splaying (S2) a plurality of objects (4) to be
refrigerated by a refrigerating apparatus (3); (b)

| nputti 49 "I(hssr):frlgeraﬁgg gli)ﬂcailatgg gon%col cg'él(ljlt a(?c%l:necﬁﬁg to claim 2,

wherein, in each said data,
said plurality of setting times are set corresponding to transportation of said

object to which said data corresponds.

5. A refrigerating system comprising:
a refrigerating apparatus control circuit (1) according to any of claims 1 to 4;
and

said refrigerating apparatus (3).

6. The refrigerating system according to claim 5, further comprising a

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

7. A refrigerating apparatus control method comprising steps of:

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

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

(¢) reading (S4), from a control constant storage section (12), a control constant



10

15

20

25

25 (c) reading (S4), froma control constant storage

section (12), a control constant 14 (G, D, E, ...)

that corresponds to said one of said objects specified

in said step (b) and that is adopted to contro

driving of said refrigerating apparatus; and (d)

controlling (S5) the driving of said refrigerating

apparatus on the basis of sajg control constant read

in said step (c). 5 8. The refrigerating apparatus

control nethod according to claim7, wherein said

(€ondi, &, cOonisdtantredyeads o sdid onedf sdid objestsapeafi¢dinl said step (b) and
C2, C3) determning a plurality of setting

thetip ed@ited @scohfrdl, drbdng 683aid psigaedasbpacanis; ahd

constants (Til, Tit, Ti3) determining a plurality of

setti ngdy édf®llink ﬁ,SSTzhe dfivihg tdTahidS Rt Rlrg dharaték on the basis of
tenperatures shoul d respectively take, and in said

safefontd) corshiBt 54 ¥ §d Sep3ai d refrigerating apparatus
is controlled in correspondence with said object on

the basis of said setting tenperatures and said
setting times. 15 9. The refrigerating apparatus

contr ol . [ ' b i s h
cai'd dd o prEERaREL Ryl Co oo YAEb il o iR
tenperat,ures is.set in a chilled.te rature zone,..a ~. .
second VA opid 3Btmal Pudile, Y ek PR Smgep fiide Ci2. €19
[ S set. in frozen 20 tenperatu and a thir
e & el G g WORPRERETIG L« Cooh A EoRcbbdsip! constan
.0 a_tenmperature zone that is suitable for . .
dﬁlan@&oﬁg’& ARIRIYRINgaF dﬂ%ﬁe’cpf SEURR HReS (Fdt Tdafd) that said setting
corresponds. 10. The refrigerating apparatus control
HEpREHracdorld sepechvaly fake gud

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.

9. The refrigerating apparatus control method according to claim 8,

wherein, 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.

10. The refrigerating apparatus control method according to claim 8,

wherein, in each said data,
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25 wherein, in each said data, 15 said plurality of
setting tinmes are set corresponding to transportation
of said object to which said data corresponds. 11.
The refrigerating apparatus control nethod according
to any of claims 7 to 5 10, further conprising a step
of: (e) perforned prior to said steps (a) to (d),
storing in said control constggt storage section
(12), and for each said object (4), data (120) in

whi ch information (Li) indicating an object and a
cont r olsaidgristatityt of &ttinditimeki gre .set Porrdéspbndiag do transportation of said
refrigerating driving control section adopts for that
abigeead which saigdsiacd airegpdmaget her. 10

11. The refrigerating apparatus control method according to any of claims 7 to
10, 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

control section adopts for that object are associated together.



