[ Name of Docunment] SPECIFICATION [Title of the

I nvention] REFRI GERATOR [Technical Field] [0001] The

present invention relates to a refrigerator that

di spl ays an operation | oad state. [Background Art]

[0002] In a prior-art refrigerator provided with a

rotati ng speed vari abl e conpressor, each stage

indicating a rotation speed of the conpressor is

di spl ayed on a displ ay gortion for displaying a
Tﬁﬂ@hpé@a@@¢@m©@tiheSPEﬁé SEATRENrefrigerator, and a

user may limt openln / cI05|ngﬁff a door if the

T#%ﬁ%ﬂ@%nt%%e%ﬁvﬁﬁttﬁ@ coRPEBISEFALE RN gh so that power

consunptlon |s reduced (See Patent Docunent 1, for
T%ﬁ%ﬁ&ﬁ%% F1e688] Also, in a refrigerator prOV|ded
ng}ne ns for counting an operation tinme of the
co r for a predeterm ned period (24 hours, for
e erati t the r r
exc :ﬁ%?%ﬁﬁ?at%v?gEb?ﬂ B?la%eﬁegoan nagg%gg%ig et
ance_is dis nth isplay portion so that
a1 G e~ 0eaP B R R o daresLar

onpressorehas been operated can

ngk e t he user (See Patent Docunent 2, for
Cﬁp‘{’{’ %6(%84 -
[0002]

In a prior-art refrigerator provided with a rotating-
speed variable compressor, each stage indicating a rotation
speed of the compressor 1s displayed on a display portion
for displaying a temperature or the like of the refrigerator,
and a user may limit opening / closing of a door if the
rotation speed cf the compresscor 1s high so that power
consumption is reduced {See Patent Document 1, for example).

[0003]

Also, in a refrigerator provided with means for
counting an operation time of the compressor for a
predetermined period (24 hours, for example), if tThe
operation time of the compressor exceeds a certain length of
time, an image stored in advance is displayed on the display
portion so that to what degree the compressor has been
operated can be notified to the user {(See Patent Document 2,
for example).

[0004]




[ Pat ent Docunent 1] W2005/ 026632 (page 13, Fig. 4)
[ Pat ent Docunent 2] Japanese Unexam ned Patent
Application Publication No. 2000-329450 (page 9, Fig.
3) [Disclosure of the Invention] [Problens to be
Sol ved by the Invention]. [0005] However, the above
refrigerator notifies the user only of the operation
state of the conpressor, but an actual operation
state of the refrigerator is not determ ned only by
the operation state of the conpressor but changed by
seftra tteenpapatumes: of ] SKO? age/ e8Aparct neavs, 1out Sitde &ilr
tenperature and the |like, and there has been a probl em
t heRatqpraspragnott a2 todppenensi Vecopaiaedofadeate is
difficult. &QOOGl The present invention was made in
Appbiderieon Boblécehéonabeve 2p08bPeiatd hagear o ¥tt th
_provide a refrigerator A that notifies a user of nore
(Diggéorare opefhti SAVSH&LETf a refrigerator by
conpr ehensi vel y determ ni ng an Qperation | oad state
LBFo ﬁ@m?eﬁpi§§répéweﬁoPYOE%? By & lation state of
a conpressor but also by set tenperatures of storage
co nts, outside air tenperature and the I|ike

&
o000 SLEPLEY! Mabt bYERIR or SO0 L 1 ol el
of %nggggggtianState cf the compressor, but an actual
operation state of the refrigerator is not determined only
by the operation state of the compressor but changed by set
temperatures of storage compartments, outside air
temperature and the like, and there has been a problem that
grasping of a comprehensive operation state 1s difficult.

[DCoe]

The present invention was made in corder to solve the
above problem and has an object to provide a refrigerator
that notifies a user of more accurate operation state of a
refrigeratcr by comprehensively determining an operation
load state of the refrigerator not only by an operation
state of a compressor but alsc by set temperatures of
storage compartments, outside air temperature and the like
and by displaying 1t.

[Means for Solving the Problems]

[0007]

The refrigerator according to the present invention



conprises a plurality of storage conpartnments, a
freezing cycle apparatus including a conpressor for
cooling the storage conpartnents, operating neans for
maki ng various settings and various operations,
di splay neans for displaying information set by the
operating neans and an operation state of the
refrigerator, storage neans for storing infornmation
set by the operating neans, and a controller for
Com@éﬁﬁﬁ§|@Iﬁ}QQQ;#?%é%En@tQ?@g% apparaEusnafd at heeezing
di spl ay neans, and the controller calculates_a current
CYC|1@a@Hp@\r@|tU§f Rl BN gar GPBPLBRSPRel BASFSOMA Y GSE
state of the refrigerator.and co hensi vel y

sLogass MW THE r%?f%é%tﬁ“%ﬁfqgo Qrstardngs VeRdOUS
refrlgegﬁ%or on the bash 5 gad | evel , .and the
set, y e alfs” i $pI Hyst ¢ %Onﬁp LEPOAYI BEADSt &P6.
AN AN R Q008 o dhe, Lol h P 9SLaL oL, AECARALN0ND an
{ t t
on SECEL S ORELTA 0 SR P HIEor S DSLO LI g

| stogfléltd;%(;‘{f%% ol B °§e19”b§7h?hQaéiéérgthem%ﬁ][sat LQR o

€ conpressor, set tenperatures o

t a LR
corgh e CAMBLIROLE 0L Ll SHLEL sl cleTIBEA S, o

thet e QP& At O St al@q Ofhet BEREEHL] M%r @B%ultah’:% su%e&:u(‘f%%nt
be pronpted for an operation wth a smaller | oad.

load level of the refrigerator on the basis of a use state
of the refrigerator and comprehensively determines the
current operation lcad state of the refrigerator on the
basis of the load level, and the display means displays the
operation load state.

[Advantages]

[0008]

The refrigerator according to the present invention can
notify a user of more-accurate operation state of the
refrigerator by comprehensively determining the operation
lecad state of the refrigerator on the basis of the operation
state of the compressor, set temperatures cf the storage
compartments or the outside air temperature or the like and
by displaying it. Also, by notifying the operation state of
the refrigerator, the user can be prompted for an operation

with a smaller load.



[Best Mbde for Carrying Qut the Invention] [0009] An
enbodi nent of the present invention will be described
referring to the attached drawings. Fig. 1 is a front
view of a refrigerator according to the enbodinent. A
refrigerator 100 is provided wwth a refrigerating
conpartnent 101 on an uppernost stage, and the
refrigerating conpartnment 101 has a refrigerating
conpartment door 111. Below the refrigerating
conpartment 101, an ice-making conpartnent 102 havi ng

[BeéﬁnﬁﬁggnﬁQ?nﬁaréﬁﬁﬁgrpﬁénﬁ*ﬁb NVRIY- 10t heget abl e
cogﬁagérent 103 having a vegetabl e-conpartnment door
11 reezing conpartnment 104 having a

freezi ng- d 114. and i t chi
et rRaE RED e B enertn ingeBunb fart Boor
115 i.ded. On.the refr] ting- t ment
desgrIbeny Fo g TLh0el 8 10T PR tEY LR Al so. on
fot t : tnents, . i .
caghaof the storage .cOMPAR!IENLS, 3 ool s el 23.: o

for ecting openi closing o oor (see

4 ' il Bhe I t . r r
e o PR A TR S w1 Da O bed T ot &)
refthed8tecly N LemRefate d Saqh M rnddie StOFA9€and the

conpartnents are provided. If the refrigerating
refQERRALLTRR LAbargnRRENeth1 dad &f rigeraioratight in

thée refrigerating conmpartnment 101 is sw tched on.

comeQ%&kn% door 111. Below the refrigeraling compartment
101, an ice-making compartment 102 having an ice-making
compartment door 112, a vegetable compartment 103 having a
vegetable-compartment door 113, a freezing compartment 104
having a freezing-compartment door 114, and a switching
compartment 105 having a switching-compartment door 115 are
provided. ©Cn the refrigerating-compartment door 111, an
operation panel 1 is mounted. Also, on each of the storage
compartments, a door switch 23 for detecting opening /
closing of the door (see Fig. 4, which will be described
later)} and a temperature sensor 24 (See Fig. 4, which will
be described later) for detecting a temperature in each of
the storage compartments are provided.

If the refrigerating compartment 101 is opened, a
refrigerator light in the refrigerating compartment 101 is

switched on.

(0010]




Fig. 2 is a side sectional view of the refrigerator in
Fig. 1. On an upper part on the back face of the
refrigerator 100, a controller 2 is nmounted. Bel ow the
controller 2, inside the refrigerator 100, a cooler 3,
a conpressor 4, and a fan 5 are installed. Al so,

i nside the ice-making conpartnent 102, an ice nmaker 6
is nmounted. Here, the controller 2 is provided with a
cal cul ating device such ~as a mcrocaontroller qr the

li K9 -Col i @%%%r%%%%l%@aé VF@@zPﬁgtE§cF8f5ﬁﬁ§F§F8§ in
constituted by the cool er th essor and t he
Fig ke | O cepolPREEGEEY L RE AR %afﬁ%% B trunk
r at or con%roll (%al

.th f Th
re%%%%%e%&fafeibﬁ?rsasﬂnsf TRE e PoryBouiaa t e the

conth{é’fﬂé‘rt © REEES % tore %ﬁ%%rra% %o"a”'ecisole 3, a
/€l osing of an op I"'osi’'ng va

CO@Q %@%?Pnﬁntgﬁdlg %QS %' %;g%ﬁté%¥@%nl%@Eﬁﬂgiﬂgfhe the

or age conpart S SO

1cé3ﬂ£§{??uESmB§§QﬁEﬁta1%%t tg?pﬁ%92»%?erN@rggvﬁ5unE€% Here,

control fer 2 executes contr dr|V|ng

th@fc$ﬁ§r0§9@9r§S§9rpéov1g%df%ﬁi§1%ﬂ%éﬂgﬁldﬂ%hg[égmﬂ&e such
Fig. 3 1s a front view of the operation panel of the

asl&frigerabAt rbR1EkerlhEN 1tihe operation panel 1, a
conpartnent selection switch 11 for selecting a

r efad gerat  NgoGORPRBEANBOL 2t BreakivicOWlycaRk eRgYatd a
tenperature setting switch 12 for changing the set - 5
constituted by the cooler 3, the compressor 4 and the like
is clrculated by the fan 5 through an alr trunk in the
refrigerator. The controller 2 cbtains the temperature in
each of the storage compartments through the temperature
sensor 24 and carries out cpening / c¢losing of an opening /
closing valve (not shown) mounted in the air trunk
communicating with each of the storage compartments so that
the temperature becomes a set temperature. Moreover, the
controller 2 executes control of ON / OFF of driving of the
compressor 4, the fan 5 and the like.
[0G11]
Fig. 3 is a front view of the operation panel of the
refrigerator in Fig. 1. On the operation panel 1, a
compartment selection switch 11 for selecting a

refrigerating compartment to carry out an cperation, a

temperature setting switch 12 for changing the set




tenperature of the selected refrigerating conpart nment
by the conpartnent selection switch 11, a rapid
cooling switch 13 for rapid cooling operation of the
selected refrigerating conpartnment, and an ice-nmaki ng
switch 14 for switching an operation state of ice
meki ng are provided. Also, in the operation panel 1,
a display portion 15 for displaying setting
information or the like selected by the user and an
outside air sensor 25 for detecting an outside air
termpegpévgeurd (Dee smipcied wie thlivwe 4t beg desepabedent by the
| ater) are _provided. The display portion 15 is
CompESHEEE Wittt dnt cTopetiatGlonl bt at er @l 5P| @y pbrEi oiiteh 13
for displaying the operation |oad state of the
fory éﬁﬂl&efs&toafl% Rt al Ot g elshe (%h@cg%‘%g@%f rf@?ratlnq
. Moreover, the operation state
COI“BSFEE‘&H 16 4% ifbvi Sed i tH opet BER oh? s?%&” eswahﬁgmq an
ooel % % W? ich ar turned on acc& g E
oet R0t drait o h]eceré? T e ator . PTPViHRdt oo Payernofhe

refrl erator

Opetf Onlg efsb o &%r%%t@i%noﬁﬁ ftroﬁglg’%ﬁawaacj

|
86t£2\é%] C ar ehjt Ur ned:th_ferfopjlejfr %é.g (?evglnpﬁe uSér and an
out%ﬁﬁgrgqqlég%sofnﬁy ﬁ#ﬁ %%E dgﬁ %Sté? &9? or

he operation state are turned on

tem@%@:%ﬁ:%'r%g txd he 4 oad | %}h wigplﬁ(l b9-rfol§ Rarer) are

contr ol block di agram o e refrigerator according

prokadebe empRdieyLa T dhe Gontsollefy 2y §b8 wibn an
operation state display portion 16 for displaying the
cperation load state of the refrigerator in several stages
{four stages, for example). Moreover, the operation state
display portion 16 is provided with operation state lamps
lea, 16b, l6c which are turned cn according to the load
level of the refrigerator.

It the load level of the refrigerator is low, all the
cperation state lamps l6a, 16b, 1l6c are turned on, while if
the load level is high, all the operation state lamps 1l6a,
leb, 16c are turned off. If the load level is intermediate,
only the operation state lamp 16a or the operation state
lamps 16a and 16b are turned on according to the load level.

[0012]

Fig. 4 is a control bklock diagram of the refrigerator

according to the embodiment. To the controller 2, the




tenperature sensor 24 installed in each of the storage
conpartnents, the outside air sensor 25 installed on
the operation panel 1, each actuator of the
conpressor 4, the fan 5 and the like, and the
operation panel 1 are connected. Also, the controller
2 is provided with a storage device 21 for storing
settings and operation states and further with a door
open-frequency counting nmeans 26, a door open- t|
temﬂ@é@ﬁ\drﬁgSﬁnﬁéﬁf 2%, 1gs tl&teldoﬁ%p?é’éﬁl Rk cit§ iy %aa%%
an operatlon time neasurin tlner ff%ﬁ Qﬁ

ComH%BFm%BEﬁ: Fbéqeélﬁé;}d@o@ﬁﬁ TG RN 61%%6
ti 27 ded
OpeﬁgﬁEPBIgangaﬁfhga% or* %g% A %§P%#H§t%é$] °%ath bFe
t t t ect ed.
fan, gy aﬁﬁgﬁﬁgpéé%ed‘é‘{a@ﬁe i e OF el f%f%%wﬁected‘
Alsope%ﬁtel 9:2)8 n%ln?:aiu“ n g()'\}?c[ecg%«lgfl'?vé dg{jorc’éﬁéel @élﬁlce 21

troler “2, e conpressor 4" is con

forAgt89§E t%%@Fl%ﬁ%t%Fg?tgﬁﬁae outSI éQSlén&oE§£tEQLeglth a

Several alr sensor 5,

dothSﬁggo%r% R f %%%H%ﬁnéxﬂggﬂ§g2@Eagsdggr &ﬁ@ndQQﬁe

ope asuring tinmer 27, the rotation-speed

meagatf%tgl RY XBaANS; 28, %ﬂl%%@'@@te&tﬂﬁg”ﬁé§ﬂél ng, and

imer 29 and conpr ehensi vel ects information

an bﬁgétmlle)gl—tth%eoma@uﬁmgstﬁ =©f24 he Toetrnkgepatobpen-
according to the enbodi nent. The door open-frequency

f re@QURL NG RRANS: 2 eneaitts the doodrthopedoti Bpefibastti Agasuring

timer 27 count the nunber of tines that the door is
t imepengd pand inkas urre tHae-aierct her dopr ths dpem, swit#h 23
installed at each of the storage compartments 1s connected.
Also, to the rotation-speed detecting means 28 and the
operation-time measuring timer 29 provided similarly in the
controller 2, the compressor 4 is connected. An operation-
state detecting means 51 is constituted by several of or all
of the outside alr sensor 25, the door open—freguency
counting means 26, the door open-time measuring timer 27,
the rotation~speed detecting means 28, and the operation-
time measuring timer 29 and comprehensively detects
information regarding the operation state of the
refrigerator according to the embodiment.

The door open-fregquency counting means 26 and the door

open-time measuring timer 27 count the number of times that

the door is opened and measure time when the docr is open,



respectively, on the basis of a detection result of
opening [/ closing of the door of each of the storage
conpartnents by the door switch 23. The tenperature
sensor 24 detects a tenperature in each storage
conpartnment and outputs the tenperature to the
controller 2. Simlarly, the outside air sensor 25
detects an outside air tenperature and outputs the
outside air tenperature to the controller 2. The
operation panel 1 outputs the information subjected
resdetoipera, afh othe Sedsby theaudetetoithereenlroblfebpdning
and the controller 2 stores the information in the
/ cistirage Ueviced@dr ©O theh ofhehehahdrathecooptrdidesrts by
2 outputs information such as the operation state of
the thieor efwilggr at or, Thetiagpeoatentssandort Bé Kiekedte a
the operation panel 1, and the operation panel 1
templigphiays Feceivedsiafogaatpohashnehé dndpbayopdest itdre
15. Also, the controller 2 outputs a driving signal
tempgyathere clonpilessepnirahderné f aRiBiseray t hgricpdside air
them The rotation-speed detecting nmeans 28 detects
Senihe tot@dtFontspaedouoflRe@ésnpPBESER A eaR@ct RetPuts the
operatjon-tine nmeasuring tinmer neasures the operation
cut{idre of - t HePRBRPFBE8orC4 - REOBR]-TOAR SEpérat ILERF GPIRe- LoD
er at or consti%uted as _above be descri.bed

pangfd by Feriet7i het o OFWBMHBrFP?PGG&H tei §Pe5 4 OFh oF
sor B0E Bl O LLOMENEEL 90,2 felT ke 0L ceceqrding o
stores the information in the storage device 21. On the
other hand, tThe controller 2 outputs information such as the
operaltion state of the refrigerator, setting contents and
the like to the operation panel 1, and the operation panel 1
displays received information on the display portion 15.
Alsc, the controller 2 outputs a driving signal to fhe
compressor 4 and the fan 5 so as to drive them. The
rotation-speed detecting means 28 detects the rotation speed
of the compressor 4, and the operation-time measuring timer
measures the operation time of the compressor 4.

[0013]

An operation of the refrigerator constituted as above
will be described below referring to a flowchart.

[0014]

Fig. 5 1is an operation flowchart of the refrigerator

according to the embodiment. First, at $i, the controller 2



calculates a load Ievel A on the basis of a set
tenperature of each of the storage conpartnents set
by a user through operation of the operation panel 1.
Herei nafter, calculation of the |oad |level and the
determination of the operation |oad state are assuned
to be executed by the <controller 2. Subsequently, a
| oad level B is calculated on the basis of an open /
cl osed state of the door of each of the storage
cal @bt menteaq sbyve Subseguéhel 2845 84d 3 &7 témﬂesrature
calculated on the basis of the operation state aof the
of e@cﬁ%br e (38yTrage BREPPEVEETDS! SetalPduratist fort THHEan
of the outside air te ratuyre det ed by the
S R o i sehistr 26" 815 Tona o esad e /e | s

| at ed f t t at f
calc.:@p‘:%l%%ﬁ?f pePat 3R VG “BHoh of e BOrageL OF the
t t..b f
DEr At b e a'&“ d5) “attel FRE R on 2 e

contl[ @Pléy[evf' s éi\b?é%&%&%‘iggt 2Sh b %%velh%t% ﬂ{ufi‘@ d on

evel s Iculated as a |l oa

the Ui Sl§e£f|g§r§#8£ (SBh ol %.%Q%tlo%%lﬁﬁ@”dd%fﬁoftﬁ%ch of

refrigerator | ess than a predeterm ned value (-3,

theI o@%@@p&8$p§£9ﬁgﬁts|q5@he S%%%%ﬁﬁdgﬂﬂﬁf 24 1Hd  level ¢

e operation |oad state is determ ned to be

is c@f&ﬁ?ﬂ?éa bAWERESBhs ilsf otrhe Heoaghdremelom stscaair | ess
than -3, it is determined if the'level is snaller

compP@®sb pe (subseguepbgpnedetemminedavahiieafdd d®rthe basis
exanpl e) stored in the storage device 21 or not (S9),

of e dhitsitlei sikessmblan thrd e weparal ilon tloadstateei sir
determned to 9

sensor 25 (54), and a load level E is calculated on the

opera

basis of an executicn state of a rapid cooling operation of
csach of the storage compartments carried out by coperation of
the operation panel 1 ($5). After the calculation of the
load levels is executed at S1 to S5, the total of the load
levels A to E is calculated as a load level a of the
refrigerator (30). If the load level o of the refrigerator
is less than a predetermined value (-3, for example) stored
in the storage device 21 (S7), the operation load state is
determined to be "extremely low" (S8). If the load level o
is not less than -3, it is determined if the level is
smaller than the subseguent predetermined value (0, for
example) stored in the storage device 21 or not (59), and it

it is less than 0, the operation load state is determined to



be "l ow' (S10). If the load level ais O or nore, it
is determned if the level is smaller than the
subsequent predeterm ned value (3, for exanple)
stored in the storage device 21 or not (S11), and if
the level is less than 3, the operation |oad state is
determ ned to be "nediunt (S12). Moreover, if the
|l oad level a is not |less than 3, the operation |oad
state is determned to be "high" (S13). [0015] Fig. 6
shows dis exanpl es of the operation |load states
be 'Hﬂﬁfhef3%§kige&%tb@eohO@ﬁelbﬁgﬂsuoﬂStﬁeOGp@DaEhoﬁt is
result of the flowhart in Fig. S. As nentioned above,
detqrfmlpc% opeflat i bave badisstabe1lEs Hbedr rfedubs cgetent
"extrenely low', as shown in Fig. 6A, all the
Predsfddt+ SY%&%E|éﬁDSfQGan@@Ele afio166 o {the storage

er t|on state display portion 16 on oper ati on
de%ﬁ% Ot uFsb) ond XﬂflﬁhEhspéegte@m 455 hee iy the

d,t w' B, th
Oper?ﬁa%ﬁlge‘%t%?%t?aﬁ%sdﬁggrﬁﬁae¥gﬁoapg t@Fﬁé&mgn %ﬂ@)'e
| oad, st det d
Morddfer ontt HAE ChotR 1 THEE g Taciotn Eﬁgghéﬂﬁﬁe?‘at e
te | 1 syl £bh
ovedJ2L8y 1P 1815 1T BES B doCEoRg e

2 5N Fig. 6D, all the operation state |anps 16a,
1 b, and 16¢c are turned off. [0016] 1In Fig. 5, al

L 2 AR A AL s s P puned
statd of the refrigerator on the basis of the operation
result of the flowchart in Fig. 5. As mentioned above, if
the cperation load state is determined to be "extremely low",
as shown in Fig. 6A, all the operation state lamps 16a, 1éb,
and 16c on the operation state display portion 16 on the
operation panel 1 are furned on. If the operation load
state is determined to be "low", as shown in Fig. 6B, only
the operation state lamps 16a and 16b are turned on. If the
operation load state is determined to be "medium", as shown
in Fig. 6C, only the operation state lamp l16a is turned on.
Moreover, if the operation lcad state is determined to be
"high", as shown in Fig. 6D, all the cperation state lamps
l16a, 1léb, and 1léc are turned off.

[0016]

In Fig. 5, all the five factors of the load levels A to

E are used as determining factors of the lcad level « of the

- 10 -



refrigerator, but the determ ning factors of the | oad
level a are not limted to these five factors, that
is, as showmn in Fig. 7, for exanple, the |oad |l evel a
may be calculated froma specific factor such as a
| oad | evel A calculated on the basis of a set
tenperature of each of the storage conpartnents and a
| oad | evel B cal culated on the basis of an open /
cl osed state of the door of each of the storage
relgomsaratient SSUA see daterginbngt hacepeparifofNeoagad level
states are divided into four stages in the

o et d¥Hh nat bred bk Bhesfof IVEnifeedor o fHat dtSagés shown
that is, for exa the state be divided.into

In g+ rhr vt & aeg}é nﬁ}edlgpaeio i?h’@ﬁ Pfef“ﬁé’d§e Gediculated
exanpl e, [ n_th escCr.i
e g T et oad Pl 4 Pslﬂaﬁ 1636 P clated on

be so. configured that determ.nati S de on
bt Thet | vel te]iﬂ%eaﬁi}lrsr S B Ensinap® THTR
ned, v 6 xanpl st.ored

col T vt St Erdnse Bh.H PR pe et el Pi s of
I t rati I Statel I

an B TR Raed LR FEE) ?‘ft Ra| B84 é@f‘e%agﬁ Fnar] sgprase
I bntd he operation load state is determ ned to be

= extre:nEy hi gh" (S15). At this time, in Fig. 6,
Si nagdt,he ropsr tlspn 184 ab 8 fh 8PbAY1 99K! g@@téé g'r%pld@(ﬁ__ded
t he operatlon d state in stages, display is nmade

lnﬂbfﬁbd%”ﬁ%i@%éoﬂnoﬁhé|g@tbﬂﬁlﬁﬁtlbﬂe e daamRs limited
nanely, the operation state |anps 16a, 16b, and 16c,
to bdudi Spd@ys) schet Lkm ted baatbe-abevwe dihated Snay dd
divided into arbitrary stages or divided by other methods.
For example, as shown in Fig. 7, in the description for Fig.
5, 1f the load level a is not less than 3, it may be so
configured that determination is made on whether the level
is smaller than another predetermined value (6, for example)
stored in the storage device 21 or not ($14), and if the
level is less than 6, the operation load state is determined
to be "high", while if the load level o is not less than 6,
the operation load state is determined to be "extremely
high” (S15). At this time, in Fig. 6, since the operation
state display portion 16 displays the operation load state
in stages, display is made by a combination of lighting of
the three lamps, namely, the operation state lamps 1l6a, 16b,

and 16c, but display is noct limited to the above, that is,

_11_



for exanple, a different nunber of |anps may be
installed so as to display the state in arbitrary
stages, or display may be nade by installing a |anp
of a different pattern or shape or other display
means. Al so, instead of display of the operation |oad
states in several stages, the states may be displayed
by conti nuous nuneral val ues or by other mnethods.
Also, in Fig. 5 the load levels A, B, C, D E are
alculated in this order, but not limted to t hat, as

Tor ayaplan FigiiBrene CareRFaffohaBPdeRayf Pehdlsdad led so
as %?@Lwéﬁﬂ“h éﬁ‘%%%h%u%553%%‘%?'@53?»S%feﬁiopaaauﬁmw may
be s T Or e TSP, B B QHSCTRRY PRy ErTACEH Shape
e a5 ol Lhe o8 “Tomer S unp ol sach o e <
ope S 1d:0°1 L1 g, corpar L TEl 101 25 8.5 o age ARl LGN

di s g;at Iksg é&ﬁt}ﬁqg@grﬁ Qmebg&gg owog Iat%%rrgﬁet#%%ds.

pane vance an

t@lqstoengq{aﬁt g;{e SEUHANG o S {LP12, nL NG S8t )k are

t enperat ure the refrigerating cohpaftnent 101 can

caléﬁié%%&ci§dtﬁﬂsagyégﬁe bGtSﬁMEVQHmEE%ae%o from " weak' oun
(high tenperature) to "strong” (I ow tenperatureé)

in Hifd ves stageszafenl exanrl 8xdethesCoRLr ablker 12vel by each
determines if the set tenperature is | ower than
factomdiayivd nedhuprseyting) - 12

0017]

Subsequently, a calculation method cf the lcad level by
each factor will be described.

Fig. 9 is a flowchart of the calculaticon of the load
level A on the basis of the set temperature of each of the
storage compartments (Si}). The user selects the
refrigerating compartment 101 as a storage compartment for
which the set temperature is to be set by operating the
compartment selectlon switch 11 on the operation panel 1 in
advance and then, by operating the temperature setting
switch 12, the set temperature of the refrigerating
compartment 101 can be selected in advance in several stages
from "weak" (high temperature) to "strong" (low temperature)
(five stages, for example). The controller 2 determines if

the set temperature is lower than "medium" (medium setting)

._12_.



or not (5101). If it is determned that the set
tenperature is lower than "nmediunf, the tenperature
inside the refrigerating conpartnent 101 shoul d be
adjusted to a |lower tenperature, and the |oad |evel A
Is given +1 (S102). Hereinafter, the determ nation of
the set tenperature and the calculation of the |oad
IeveI A are assuned to be executed by the controller
. If the tenperature is determned to be not low, it
or |%0‘ﬁe£%i=% hed Wﬁeﬂae?ﬁt He teaminesmbdrat (e is¢hitghgerature
than "nedi uni not (5103). If the set tenperature

lsl%P%ﬁ%eF??ﬂe m?%;B@"h;ﬁﬁértﬁﬁ@ﬁﬁﬁﬁ&§9uﬁnSlQﬁrﬁﬁ?the

re T O REg5 S BETBOLFBETCH] CHEIadY AHELTA IS gt ven ower
104 | f .0 b

LeRREET G - haSPBebh s SPUG: 4 Hne ‘l%a@%v%‘%%ﬁ“' T bt

He@%%%gft%utrﬁﬁe"ggg %mlna%lset tt1 ref 'gﬁ%era ué% and

erence I'S no

thé 1&:31&9%0%] %ﬁé %B%Eﬁp%%te‘ir% %er E5ol eedd %% Re

erence sequentlyy, ron 1's nade
ex@@uEQ& B S‘cﬁe"f:oh‘é@ol%@& benperatyre of, 1he CPé ng
conpart . {hé " user can select t

de@&%ﬁfﬁé&gtéOHEaEBHEﬂBw10§ta%st@%5@5MEHEH wHH%EEE”PWé set
for which the set tenpérature is to be set by

celperathng then¢gnpar tpEAt rsRlEckdon sWIchdiloon, ther the
operation panel 1 in advance and then, smntch to any

se0f cé@e rhiOUF-St 8088 cRAABIY, ofnc%e&uwerse@ﬁamg"raédlum",
approximately - 13
since the temperature in the refrigerating compartment 101
does not have to be cooled much, the load level A is given -
1 (35104). If it is determined to be ncot high, since
"medium" has been selected, the load level A is kept as is.
Here, "medium" is set as a reference in the above, but the
reference is not limited to "medium", that is, another set
Lemperature may be used as a reference.

[0018]

Subsequently, determination is made on the basis of the
set temperature of the switching compartment 105. Here, the
user can select the switching compartment 105 as the storage
compartment for which the set temperature is to be set by
operating the compartment selection switch 11 on the

operation panel 1 in advance and then, switch tc any c¢f the

four stages, namely, "freezing" setting at approximately -




18C, "soft freezing" setting at approximately -7C,
“chilled" setting at approxinmately -1C and
"refrigerating” setting at approxinmately 3C so as to
set the set tenperature of the swi tching conpart nent
105 by operating the tenperature setting switch 12.
It is determned if the set tenperature is |ower than
the "soft freezing" or not (5105). If it is
determined that the set tenperature is |ower than the
..'soft freezing", since the tenperature in the_._
187 Coni' EORIENG TeGHIaY ettt HiosT sHoud kP e Heg teted 1 oCa
v Lower tenperature, the load level Ais gjiven +1 L
chilsegg) Settifre 2% eRratigre 4 det dr ied" ¥of hhupseting
etermnation is _jmde on whether the set

. ow,
et t B aCEFE T T gHE A Har d 1 Sor 15t fFBeZTRE" or not
5107). 1f_i [ det erm d that th t tur
cempp g A e P I (HE CCURLS 1M e, foe G| BRRr At 45
che I3REERRNIE ‘o RERT AN | G Thoels A EgniaRt. i the

artment oa S A
- Af the t is 4 ] P
set (PIR-arled M, OB OSSP EL LB LBp e Robos

(SlOFWQ l%%di%?W% d S KGPL, a8 ﬂﬁa&stheFE%ﬁété@%eEéQE%ﬁtis

reezing” i1s used as a reference int ove,

lowe%okﬂﬁdﬁﬂﬁgjiébﬁﬂ“ﬁreéﬂ%ﬁ er §fﬁcée5@§r§éﬂﬁ§rgﬁﬁreb§n the

used as a reference. [0019] Subsequently, the

switdel eymaald on nd the caloul atpon.@fustbe toad Leyek A

are carried out on the basis of the set tenperatures
tempef-aveged abire comartarnt A03s apdyihen {9lokhe -1d4the
temperature is determined to be neot low, determination is
made on whether the set temperature is higher than the "soit
freezing” or not (S107}). If it i1s determined that the set
temperature is higher than the "soft freezing", since a load
1s not applied to the coeling in the switching compartment
105 much, the load level A is given -1 (S108). If the
temperature is determined to be not high, since the "soft
freezing" has been selected, the lcad level is kept as it is.
Here, the "sofl freezing" 1s used as a reference in the
above, but not limited to that, another set temperature may
be used as a reference.

[0019]

Subsequently, the determination and the calculation of

the load level A are carried out on the basis of the set

temperatures of vegetable compartiment 103 and then, for the
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freezing conpartnent 104 (5109 to 5116), but they are
simlar to the determnation on the basis of the set
tenperature of the refrigerating conpartnment 101. As
the result of calculation for the |load | evel A at
each set tenperature of each of the storage
conpartnents, the load Ilevel Ais finally cal cul ated.
For exanple, with regard to the set tenperature of
each of the storage conpartnents, if "weak"” is set
IregeitHe crapeirgaeati g dcofpdrd entS10A),, but they are
"refrigerating” for the switching conpartnent 105,
Slmétlﬁ“o’ng® ther defe ridgettdisivre o thaehits 108, thndset
"medium for the freezing conpartnent 104, the |oad
LepRGERtATes Ofallbf Fedd 1gerating compartmeny 40Dy ohs the
th? basi s ?f t hose set tenperatureskB{OOZO In Fig.
regilingisgpleupdiaruteés dhealioate &tor dyeat each set

a determ nation nmateri al_ of

cefREPAEUIR POVEPTR, Dot ot 11 A bt L HATN o s oS Load
e e 47 Pt U ot IO, et peoazd. to
e S AL o HRteral i N 08 e 1St TRver T ERente, 1f
TS o1 P ot T Emseraturd o T Byl e 160, e
"rEPUPGEL R Nhg DU Ok, o isfwitt%%ﬂn&teag%@pafﬂﬁe £al gl Akl ohongn

| oad "l evel A nmay be wei or eac storag
foeofpar {yABREasUeh -Bfipa dthdrte 167 cul,al i afe &f hhersr 18he

freezing compartment 104, the load level A is calculated as

-1 (= -1 -1+ 1 + 0) on the basis of tLhose set
temperatures.
[Q020]

In Fig. 9, the set temperatures of all the storage
compartments are used as a determination material of the
load level A, but not limited to that, a set temperature of
only a specific storage compartment such as the
refrigerating compartment 101 and the freezing compartment
104 may be sued as the determination material.

Also, the lcoad level A is given *1 in the calculation
of the load level A on the basis of the set temperature of
any storage compartment, but not limited to that, the
calculation of the load level A may be weighed for each

storage compartment such as %2 in the calculation of the
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| oad | evel A on the basis of the set tenperature of
the refrigerating conpartnent 101 and 3 in the
calculation of the load | evel A on the basis of the
set tenperature of the freezing conmpartnment 104.
Moreover, in Fig. 9, the load level Ais calculated on
the basis of the respective set tenperatures in the
order of the refrigerating conpartnent 101, the
swi tching conpartnent 105, the vegetabl e conpart nment
103, and the freezing conpartnent 104, but not limted
loadt detvbat A bhe téal tulsatd @t vy e Megdepdrmtanrardit taey
order. [0021] Fig. 10 is a flowhart of calculation
refrofieaakdad kewglarBmneort tiHe kasi st Dfir hiehd reguentytobn of
opening / closing of the door of a specific storage
the domppademendt A 82) thE fstsig kel Wontyol | eenPedeter i nésthe
if defrosting has been started or not (5201). Then,
freepfingt cogipdatteararitndd4-hat the defrosting has been
started, the controller 2 resets the frequency of
opereayer  chlosFRg -of -t kbeddordofl ey edpdeiifs cash@iagend on
conmpartnent counted by the door open-frequenc
the pggnsi G theadsesre idee B Q%mﬂ%f@t‘ﬂﬁs%nlghﬁ?toif@er of
determi ned that the defrosting has not been started
the VEL I LORE A gMmT FETgHEL Gt tHE subsegilehtClstap. CPRrPEpEment

L0s, SFELOSELAN 3 onduet o, SpPIXI TELE v onge 2, day, he
R A St L N
may %% made in an arbitrary order.

[0021]

Fig. 10 is a flowchart cof calculation of a load level B
on the basis of the frequency of opening / clesing of the
door of a specific storage compartment (S2). First, the
controller 2 determines 1f defrosting has been started or
not (8201}. Then, 1f it is determined that the defrosting
has been started, the controller 2 resets the frequency of
opening / closing of the door of a specific storage
compartment counted by tThe door open-freguency counting
means 26 (See Fig. 4) to 0 times. If it is determined that
the defrosting has not been started vet, the routine geces to
the subsequent step. If the defrosting is conducted
approximately once a day, the frequency of opening / closing
of the door of the specific storage compartment from start

of the defrosting to the start of the subsequent defrosting
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is counted by the door open-frequency counting neans 2
so that the frequency of opening / closing in
approxi mately one day can be counted. [0022] At the
subsequent step, the controller 2 determnes if the
frequency of opening / closing of the door of the
specific storage conpartnent counted by the door open-
freqguency counting neans 26 has exceeded a
predetermined frequency (20 times, for exanple)
is sERRRECHNLY hehet BPagecraaviice@ensy KNtSIOB)NETS theso
controllLer 2 deternmnes that the frequency of opening
thal (tlgi hEeHagneX cerEderePdns: VY med osilng ddaraA awtely one
g t hat agload due .to the door opening / closing is
afﬁ.@%n d“tWetfBad level B is given +1 (5204). |If it
gﬁ%ﬁ#nlned that the nunber is not exceeded, the
det ation on the load |level B is finished at that

| oa e el be  hefpacr S BpIaRs r hvenay T 1
théégﬁpp% wef 8§u?968§-“g| P e8diry At e R ot | @bage
f@fcb§tgf£§%nkgﬁ a??m%g% cg%%%%dpﬁﬁééﬂfne nﬁfmbp

e door o e specifTic storage IS open
e R By oo P S 0 B0 A
freﬁ%@é@&ye @etQIQQErOIfb%r o2 adghenmpes Jd4 trheché)pae{bfé(f@

duri ng mhlch the door of thé speC|f|c storage -
device 21 or not (S203). If the controller 2 determines
that the frequency of opening / closing has exceeded 20
times, it is determined that a load due to the door opening
/ closing is high, and the load level B is given +1 (8204) .
If it is determined that the number is not exceeded, the
determination on the load level B is finished at that time.

{0023}

In Fig. 10, the determination on the load level B is
made on the basis of the frequency of opening / closing of
the door of the specific storage compartment, but not
limited to that, the load level B may be determined on the
basis of time during which the door of the specific storage
cempartment is open, measured by the door open-time
measuring timer 27 (See Fig. 4), as shown in Fig. 11 {5211

to 5214). For example, the contrcller 2 determines if the

open time during which the door of the specific storage

- 17 -




conpartnment is opened once exceeds a predeterm ned
time (20 seconds, for exanple) stored in the storage
device 21 (5213), and if it is determned that the
predetermned tine is exceeded, the |oad | evel B may
be given +1 (5214). If it is determned that the
predetermned tine is not exceeded, the determnation
on the load level Bis finished at that tine. The
timng when the door open tine is reset is the sane as
. the timng when the frequency of door_ opening / .
compar§§eRg $HoRRengdrigCel @B EDS srrndeierrieed Aigg, (20
in Fig. 11, the determination on the load level B is
SeCORgfe &A1t IREPERiY TEAFR openti T nBtAkeASt REVdSSr “df (S213),
the .  specific storage conpartnent is opened once, . but
and pbt 15 dt Eg Lergimrat | Fiite Tt Jtil Ht e ben t RS of St he
door. of . th speci fi.c _storage conpartnen th L
exce§iZhy 5ot e heree: g tio i ot o bf spLETt "Ee it i
subsequent . defrosting .may be . .neasured by the dogr
ceteg R Fh et dt iy v 3 (O G Y. SheCRire, the
e, .the contral l.er determines jf t accu t
dete%@épagﬁgﬁ'Pﬁnghﬁéécg§§é§§%%Lﬁ%glir%%% %?%gn%g E?%ﬁe§gme'
20) . mi ., har anm) d. J st or LC
The G R B L ot rhe THE CRKLCEs
he RS hedy, d e d i hepdoady! evel o Bi gy
the B e e o R e g s PP R Ehe ™

showh! @guency. afg daeri1 opening /s closing and the open tine
of the specific storage conpartnent described in the

ahovg, My ke used  ashiheedgtemiiald ¢h Mteriddd ofevel B

the load level B (5221 to S226). - 18
is made on the basis of the open time when the door of the
speclific storage compartment 1s opened once, but nct limited
to that, the accumulated copen time of the door of the
specific storage compartment from the start of the
defrosting to the start of the subsequent defrosting may be
measured by the door open-ftime measuring timer 27, for
example. At this time, the controller 2 determines if the
accumilated door open time has exceeded the predetermined
time (20 minutes, for example) stored in the storage device
21 or not, and if it is determined that the predetermined
fLime is exceeded, the load level B may be given +1.

Alsoe, as shown in Fig. 12, both the frequency of door
opening / closing and the open time of the specific storage

compartment described in the above may be used as the

determination material of the load level B (5221 to S226).
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At this tinme, in Fig. 12, the determnation on the
frequency of opening / closing (5225, 5226) is nmade
after the determ nation on the open tinme (S223,
5224), but they nay be in the reverse order. At this
time, the timng when the open tinme and the opening /
closing tine are reset is the sane as those in Figs.
10 and 11 (5221, S222). Also, in the above
description, the opening / closing frequency and the

AlopBhSt FiECof iRhELidoor 2of thiee defeinfinat istroragethe frequency
sconpartment are reset if the controller 2 determ nes

°Li ABEIRE deflestnAg (R3S She SR 24t arittediadsuta futr |ilm t ed

dei? thahfL reset may be made under anot her condition.

56 °h'?

ReCBhbe” geser itpttcord S22 doerd Jopenitng:ey may be
inc{ggingvfre uenég or the open time of the door of the
speci T F e Etor 8§8°Eonpart et itdMigsedbgs ipeing when the
t L nati,o mat eri.al of the |oad |evel B, but not
Op??nf{@% ?%dt g?,O?ﬁglngogrcgﬁéﬁpﬁgﬁﬁmﬂ(ﬁﬁquQ%%ﬁu%%CQhe
e Ljre. of luralit f aor _all the storage
S AT [ heAcs e B8 udBa Bl e Galer iagtion
matgrd.al | evel. B.. Moreoyer, in the above
doscri T iah ipetOfhe S Thverh  o¥FE chifeif% dacieping
| hven u 0 Mt at ,, the l.ghting .
et 5222 P LR AR RE MR wobty oy et TR

stiﬁgéglcéﬁﬁafﬂﬁe#§ §r5|9ﬁggﬁrﬁfikk S%%%@fﬁi‘é%‘%“&gééghines

of a load level Con the basis of the Ttotation spe
thaf the deorpsessernbShechi Eshrrbhe Rt 62 0q 1o

determines if the - 19
that, reset may be made under another condition.

Also, in the above description, the door opening /
closing frequency or the open time of the door of the
specific storage compartment is used as the determinaticn
material of the load level B, but not limited to that, the
door opening / closing frequency or open time of a plurality
of or all the storage compartments may be used as the
determination material of the load level B.

Moreover, in the above description, when the load level
B is calculated, +1 is given, but not limited to thét, the
welghting may be changed to t+2, +3 and the like, for example.

[GCz24]

Fig. 13 is a flowchart illustrating calculation of a

load level C on the basis of the rotation speed of the

compressor (S3). First, the controller 2 determines if the
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rotati on speed of the conpressor detected by the

rotati on- speed detecting neans 28 (See Fig. 4)

exceeds a predetermned rotation speed (70 rps, for

exanple) stored in the storage device 21 or not

(5301). If the controller 2 determ nes that the

rotati on speed exceeds 70 rps, it is determ ned that

the load is high due to the operation at a high-speed

rotation, and the load level Cis given +1 (5302). If

It is determned that 70 rps is not exceeded, the
rotageper gogaed of dha enwmbsdavaeCited iy shled avtehaon-

timne. 0025] In Fig. 13, the determ nation on the
speeflodg trevidnacriesn oife Hel bastls @fceeds rat ati on

speed of the conpressor, but not |imted to that, the
Pfedﬁgﬁamé\%ﬁ re byl Pe TREBE i Hed Pon the waarrler atored in

| e continuouys operation tinme of_the conpressor

the %ggéﬁ&j Iy e OpetatiUn- t5+HE measht i Hee tFaErogler 2
coceFTRGEL ol T T Dl R0, T .

et O RS S P e op st iap i o
niani BRI S ST Dhnbottthy 7T Bublebla, (52021

If ighgsl @.@@e mq]\émeeld tthHeaSE g?d’g:gtisﬂlé %&g)éxééenjiéd,iotsthe

eterm ned that pre ermned tine is n

- e r{d natd f : evel IS, .
cecoperian 118 8 Sumrelion o K Qb Rel LG Srine.
| eyebs€ is determined on the basis of the single

conti nuous operation tine of the - 20
In Fig. 13, the determination on the load level C is

made on the basis of the rotation speed of the compressor,
butt not limited to that, the load level C may be determined
on the basis of a single continuous operation time of the
compressor measured by the operation-tftime measuring timer 29
(See Fig. @) as shown in Fig. 14 (S311, S312). For example,
the controller 2 determines if the continuous operation time
has exceeded a predetermined time (3 hours, for example)
stored in the storage device 21 or not (S311), and if it is
determined that the predetermined time is exceeded, the load
level C is given +1 (58312). 1If it is determined that the
predetermined time is not exceeded, the determination on the
load level C is finished at that time.

Also, in Fig. 14, the lcad level C is determined on the

basis of the single continucus operation time of the
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conpressor, but not Iimted to that, the accunul at ed
operation tinme of the conpressor may be neasured by
the operation-tine nmeasuring tinmer 29. At this tine,
the controller 2 determnes if the accunul ated
operation tinme has exceeded a predetermned tine (10
hours, for exanple) stored in the storage device 21
or not, and if it is determned that the
redetern1ned time is exceeded, the load |evel C may
ComBéeéls@én Put modo 1ias tetbvire | Wt g. ths, apeemul ped
rotation speed and the continuous operation tinme of
Opetrﬁelé’&"rﬁrl@é%é’r d&Sc IGPREFHEOE Heaxab%em%wbedue@dtae

% det%yn1nat|on naterlal of the |oad.level 5321
OPEFS‘ 3824)- At “tetﬁsé”‘ﬁ% %rﬁeli:u% 155t ¢ lSd*éPE?m BEi on

corffeddBrne ds i 5 ont | oo bt%%ﬂ&ﬁuﬁ;%dﬁ? %ggfgﬁlgagﬁﬁ?ﬂe
2
e bl ofokpgramPLe)

Stoveﬁaenﬁh%ﬂoasdmﬁ%ﬁeet afiSocal aulated s s oiyep, bu

hited to melg ng hay e chang

detE%mQEehsth_ EHQQMa&é¥¥¥HedF% 1?5 %x%g%ﬁ8§Ch@EE load

ustratlng ca tion | eve

levlgqstsng an Qﬂt@ﬂje@ r tenperature (S4). Al so, the
controller 2 determnes if the outside air

t enpepat ages@letﬁectledf@g the, OWirde 1l Ir $EN808n 280 € S8Cand
Fig. 4) has exceeded predetern1ned tenperature (30C,
thef @bntindbus operation time of the compressor described in
the above may be used as the determination material of the
load level C (S321 to $324). At this time, in Fig. 15, the
determination on the continuous operation time is made (S323,
5324) after the determination is made on the rotation speed
(5321, S5322), but they may be carried out in the reverse
order.
Moreover, in the descripfion above, when the load level
C is calculated, +1 is given, but not limited to that, the
weighting may be changed to +2 or +3, for example.
[0026]
Fig. 16 is a flowchart illustrating calculation of a
load level D on the basis of an cutside air temperature (S4).
Also, the controller 2 determines if the outside air

temperature detected by the outside air sensor 25 {(See Fig.

4) has exceeded a predetermined temperature (30°C, for
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exanpl e) stored in the storage device 21 or not
(5401). If the controller 2 determnes that the
outside air tenperature has exceeded 30C, it is
determ ned that the load is high due to the high
outside air tenperature, and the load level Dis
given +l (5402). If it is determned that the
tenperature is not exceeded, the determ nation on the
load level Dis finished at that tinme. [0027] In
Fig. 16, only one reference value for determ nation
exangfl elhes loutesi den afire t enpergd udevisepkdvodedotbut4nat . 1f
limted to that, two (or nore) reference val ues for
Lhe tdeatdetleran natdobe of inde dudsi decabntsédpeaatutenpayature
be provided as shown in Fig. 17 (5411 to 5414). For
has exgaasided 3¢, ihels comteonired2tdetethinésaiif ishaigh
outside air tenperature detected by the outside air
due denddre I5l Hasowkeedeletl 1 5mperabrr¢p4any, thadlphdi level
. is determned that the tenperature is exceeded, the
D 15 gdaateviel P19 Gi vehf +1F (58195 ferpingd §hagetBeni ned
that the tenperature is_not. exceeded, the
Eerrfdrdrihat orP bre¥fRedefhd Havefe BPFEI PR Ri ShediMat hendpad
tine.. so, if it is determned that 15C i s exceeded,
levetlh;Ba Jtsoﬁlrlbﬁlé‘?dza%u%%ﬁu%}ﬁ?y determnes if the
og§§iq air tenperature has exceeded 30C or not
( g), and if the controller determ nes that the

: [ d h | oad Dis f her .
DR e | o alet el L eveloD dec LR o

given MoT eover’,

of ﬂMgﬂbﬁggi&@agiie¥§$pefa@@re is provided, but not limited

to that, two (or more) reference values for the
determinaticn of the outside air temperature may be provided
as shown in Fig. 17 (5411 to S414). For example, first, the
centroller 2 determines 1if the outside air temperature
detected by the ocutside air sensor 25 has exceeded 15°C or
not (S411), and if it is determined that the temperature is
exceeded, the load level D is given +1 (5S412). If it is
determined that the temperature is not exceeded, the
determination on the load level D is finished at that time.
Also, 1if it is determined that 15°C is exceeded, the
controller 2 subsequently determines if the outside air
temperature has exceeded 30°C or not {S413), and if the
controller determines that the temperature i1s exceeded, the
load level D is further given +1 (S414).

Moreover, in the description above, when the lcad level
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Dis calculated, +1 is given, but not limted to that,
the weighting may be changed to +2, +3, for exanple.
[0028] Fig. 18 is a flowhart illustrating
calculation of a l|oad |evel E on the basis of an
execution state of the rapid cooling operation (S5).
First, the controller 2 determnes if the rapid
cool ing operation of the refrigerating conpartnent
101 i s being executed or not (5501). If the
D E3nErbFreRL2ddet ér fisned vielat btute rcdpidincioodd N that, the
operation is. being executed, the |load level Eis
web&@%ﬁnglm€55§§)?hFGGQQ]tOSdQsed@eanﬁ dransleimlarly
det(&ﬁggfd if the rapid cooling operation is being
execu or not for the ice- making conpartnent 102,

ORIt nint 0%, RHCERBL 1 1 CREPRGAEOTBArEHEH SE0en Kaf =
Lol e PE Rk PRartenBooar ot 6 PYeseigTeicliv@s (e rapid
o1 388 “&Ber obsed> 5185 ke’ e BB et o Ge termines
T A e L abBR g oo Pt i Ui he
e S VPt oamme PFOTRE PEATET ol g T the

coopesatd O | §o€arht £4-0 0 h frigeratin . .
conpar t nent 701, thgss§ﬁﬁghﬁﬁ% %8 i%ﬂé%%§&¥b%p%ﬁﬁflon 15

beiﬂ@iex@ﬁﬁﬁ@@Jetﬁ@”P@é&”?@%eioﬁ’i%h%i%%§p+hewg565f§
calcul ated as - 23

[0029]

Subsequently, it is similarly determined if the rapid
cooling operation is being executed or not for the ice-
naking compartment 102, the switching compartment 105, the
vegetable compartment 103, and the freezing compartment 104
in this order (5503, 5505, 8507, S509), and if it is
determined that the operation is being executed, the load
level E is given +1 at the respective steps (8504, 5506,
$508, 5510). BAs the result of the calculation for the load
level K for the execution state of the rapid cooling
operation in each of the storage compartments, the load
level E is finally calculated. For example, if the rapid
cooling operation is carried out for the refrigerating

compartment 101, the switching compartment 105, and the

vegetable compartment 103, the load level E is calculated as
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3(=1+1+1) . [0030] In Fig. 18, the execution

states of the rapid cooling operation of all the

storage conpartnents are used as the determi nation

material of the load level E, but not limted to

that, only the execution state of the rapid cooling

operation of a specific storage conpartnent may be

used as the determination material such as the

refrigerating conpartnent 101 and the freezing

conpartnment 104, for exanple. Also, the load level E

Tslgfvén'+1)if the rapid cooling operation is

eXﬁﬁﬁied for any of the storage conpartnents, but not

[ W to that, the weighting may be given to the

cqh%géatio 8of the |oad |l evel E for each storage

co t9ent®s stidh @¥e9otient REAESHi B1c5BRI AgPdpecadlomy

o eOftEQE efﬁhgskatigg conpartnent 101 is executed or

PERRH  gP Vet of Mot iECFFFd OB eTer &t oid thie the
' 0 rtoent 104 reover, i.n _Fiq. 18, the,

de L e R IR i ated 0o e iSHas ot it Limited
ut S e > rapi.d.coolin Qper.ati on of

=o gﬁ%ﬁ’0?8?¥e£§%0Fg%ghggﬁ%aFFﬁgﬁtSf:%%Fhé%§ O e

opef@ﬁ[&ﬂeﬁgtgnggggﬁ?ﬁﬁtg%BEaﬁglto %%ﬁgr%hqagkggg@‘ﬂﬁfd as

conpart nent e swtchning C ment

the V@ILL 2kl 82 £98RAL 1210 nd .t he freezi. -
econpartne%t 104,5E%g%a%o§uﬁﬁh%€e %Foﬁﬁﬁgqgﬁﬁﬁglng

comS@F EHbRLT 001 MBYabenmRde cbn 13l LR, ONder - o224

3

exXample.

Also, the load level E is given +1 if the rapid cooling
operation is executed for any of the storage compartments,
but not limited to that, the weighting may be given to the
calculation of the load level E for each storage compartment
such as +2 if the rapid cooling operation of the
refrigerating compartment 101 is executed or +3 is given for
the rapid cooling operation of the freezing compartment 104,

Moreover, in Fig. 18, the load level E is calculated on
the basis of the execution state of the rapid cooling
operation of each of the storage compartments in the order
of.the refrigerating compartment 101, the ice-making
compartment 102, the switching compartment 105, the
vegetable compartment 103, and the freezing compartment 104,
but not limited to that, the calculation may be made in an

arbitrary order.




[0031] As nentioned above, in this enbodi nent, the
operation |oad state of the refrigerator is
conprehensively determ ned on the basis of the set
tenperature of each storage conpartnent, the door
open / closed state, the operation state of the
conpressor, the outside air tenperature, and the
execution state of the rapid cooling operation of each
storage conpartnent, and by displaying that, the
opet@$oh state of the refrigerator can be notified
to the user nore accurately. Al so, by notifying the
opetatTont s¢ate, abase, us@rtéaﬁ pebprémpnéd fidve aperation
1 o&eration wth smaller load. [Brief Description of .
CtHeS BRAfi A§s} P POOSEF 19pERGO 1] SFiceMPE Sheng ekt detearmined
of, a refrigerator according to an enbodinment. [Fig.
Onzﬁh%i Jasasigfatlpgseseberprar tirawodt adsd storage
refrigerator. according to the enbodinent. [Fig. 3]
coppgtaSRE JthRCHEOVT BResr /aR6perht ot Spardie GiPSTHelon
rige or._accordi ng t he enbodi ment. [Fig. 4
staf b B R RER OBy 0GR ed PRy ator The STt G ae i
c [ 0 embodiment. .[Fig. 5] Fig. 5.s an
R Sl kR s PT S e By B et i s each
di e i pent... [.F_g.. 6] .Fig. is a .
Stﬁfﬁ%fa§8%§§§%#gﬁ5fngﬁgoggraﬁF %al&ﬁé Eﬁ%ﬁ%f%ﬁetqﬁﬁratlon

sth€brbgerRlor2e¢aedihng L @ Lhe LTOdIFEN - 5 BB user more
accurately. Also, by‘notifying the operation state, the
user can be prompted for an operation with smaller load.
[Brief Description of the Drawings]
[0032]

[Fig. 1] TFig. 1 is a front view of a refrigerator
according to an embodiment.

[Fig. 2] Fig. 2 is a side sectional view of the
refrigerator according te the embodiment.

[Fig. 3] Fig. 3 is a front view of an operation panel of
the refrigerator according to the embodiment.

[Fig. 4] Fig. 4 is a control block diagram of the
refrigerator according to the embodiment.

{Fig. 5] Fig. 5 is an operation flowchart {example 1) of
the refrigerator according to the embodiment.

[Fig. 6] Fig. 6 is a display example of an operation load

state of the refrigerator according to the embodiment.
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[Fig. 7] Fig. 7 is an operation flowhart (exanple 2)
of the refrigerator according to the enbodi nent.
[Fig. 8 Fig. 8 is an operation flowhart (exanple 3)
of the refrigerator according to the enbodi nent.
[Fig. 9] Fig. 9 is a flowhart for calculation of a
load level A on the basis of a set tenperature of a
storage conpartnment. [Fig. 10] Fig. 10 is a flowchart
for calculation of a |oad I evel B on the basis of the
frequency of opening / <closing of a door of the
[ Kitepr agle coivpart meatan[ &h@ratidnFigowdbairs ackkepebanh of
for calculation of the l|oad Ievel B on the basis of
the grefoplerertdmer cicedreddogr tof thheembbatagetconmpart ment .
}%Fig. 12] Fig. 12 is a flowhart for cal culation of
[fike Hload’ievel Bsoantheebasisnoflvhehfirequeraypdt 3} of
opening / closing and the open tine of a door of the
the giedrdgieratonparepending Fig. the] embgdim8nics a fl owchart
for calculation of a |load Ievel C on the basis of a
[iist-at9lon Kigked® ofS a2 Ebapressbr fof FrglctdptEpy. of4ai $oad
1 Eﬁflovvchart for calculation of the |oad |evel C on
SVEhé asitdiooan dpet ati oatt FABLeTatHEe e6npressorge
com Fg%i 5] Fig. 15 is a flowhart for cal cul ati on of
e "0ad | evel C on the basis of the rotation speed

[E%%q HQﬁ Z%jg. 10 is a flowchart for calculation of a
load level B on the basis of the frequency of opening /
closing of a door of the storage compartment.

[Fig. 11] Fig. 11 is a flowchart for calculation of the
load level B on the basis of an open time of the door of the
storage compartment.

[Fig. 12] Fig. 12 is a flowchart for calculation of the
load level B on the basis of the frequency of opening /
closing and the open time of a door of the storage
compartment.

[Fig. 13} Fig. 13 is a flowchart for calculation of a
load level C on the basis of a rotation speed of a
compressor.

[Fig. 14] Fig. 14 is a flowchart for calculation of the
load level C on the basis of an operation time of the
compressor.

[Fig. 15] Fig. 15 is a flowchart for calculation of the

load level C on the basis of the rotation speed and the
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operation time of the conpressor. [Fig. 16] Fig. 16 is

a flowhart (exanple 1) for calculation of a | oad

| evel D on the basis of an outside air tenperature.

[Fig. 17] Fig. 17 is a flowhart (exanple 2) for

calculation of the load level D on the basis of the

outside air tenperature. [Fig. 18] Fig. 18 is a

flowhart for calculation of a load level E on the

basi s of an execution state of a rapid cooling
OPEFFrAT It Reff efehceomine? aP5] [ 0033]  1: operation

panel _ 2: controller 3: cooler 4: conpressor 5: fan

[19-cd Hakdr 91: 1 ©onfpat t FepifCRer bof fvarEheEt Eh oz

te rature setting switch 13: rapid cooling swtch .
Calﬂﬂ%%&é?h@ﬂé ifg KG9 chEVab: D gpsphhg pepisonl18n outside air

ere%t iron state display portion 16a to 16c: operation

0]
CeNLEACS Y - 27

[Fig. 17] TFig. 17 is a flowchart (example 2) for
calculation of the load level D on the basis of the.outside
alr temperature.

[Fig. 18] Fig. 18 is a flowchart for calculation of a
load level E on the basis of an execution state of a rapid
cooling operation.

[Reference Numerals)]

[0033]

1: operation panel

Z2: controller

3: cooler

4: compressor

b: fan

6: 1ce maker

11: compartment selection switch
12: temperature setting switch
13: rapid cooling switch

14: ice-making switch

151 display portion
16: operation state display portion

léa to léc: operation state lamp
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21: storage device 23: door switch 24: tenperature
sensor 25: outside air sensor 26: door open-frequency
counting nmeans 27: door open-tine measuring tiner 28:
rotati on-speed detecting neans 29: operation-tine
measuring tinmer 51: operation-state detecting neans
100: refrigerator 101: refrigerating conpartnent 102:
i ce-maki ng conpartnent 103: vegetabl e conpart nent
104: freezing conpartnent 105: swi tching conpart nment
111: refrigerating conpartnment door 112: ice-naking
cofrpar t AbAradeodevit®: veget abl e conpartnent door

114: freezing conpartnent door 115: swi tching
cofipar t ABAF 8YéECh- 28 [ Name of Docunent] CLAI MS
[Qaiml] Arefrigerator conprising: a plurality of

st of age EBRBAPTHERt SENE T eezi ng cycl e appar at us

gl ydi g, 8, Gampressor, for

26! door open~freguency counting means
27: door open-time measuring timer
28: rotation-speed detecting means
29: operation-time measuring timer
51: operation-state detecting means
100: refrigerator

101: refrigerating compariment

102: ice-making compartment

103: wvegetable compartment

104: <freezing compartment

105: switching compartment

111: refrigerating compartment door
112: ice-making compartment door

113: vegetable compartment door
114: freezing compartment door

115: switching compartment door
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cool ing said storage conpartnents; operating neans for
meki ng various settings and various operations;

di splay nmeans for displaying information set by said
operating neans and an operation state of the
refrigerator; storage neans for storing information
set by said opera Lion neans; and a controller for
controlling said freezing cycle apparatus and said

di spl ay neans, wherein said controller calculates a

[Na@u entpd oad:dievelcofirsaid refrigerator on the basis
of a use state of said refrigerator and determ nes

[CHtshen cdurrent operation |oad state of said refrigerator
on the basis of the Ioad | evel; and said display neans
di splrays is@ird reperatipon dieag state. [Caim2] The
refrigerator according to Caim1l1, wherein said
coat pokirer. idet erfmsnes aohe «curg=entnoperati on | oad state
of said refrigerator in several stages on the basis
of asairdezlogad dveMel app@ratmS8]irc 281 rkhe: refupgetat or<or
according to aim 1 or 2, wherein said storage
Cooppans Sstick es @ predetreran meehref er ence set
tenperature; said operating neans sets a set
t effperatare fiernany oof oorirg -vegfiauve pludrialds yarof various
sai d storage conpartnents; and
operations;
dlsplay means for displaying information set by seid
operating means and an operation state of the refrigerator;
storage means Zor storing information set by said
operating means; and
a controller for controlling sald freezing cycle
apparatus and saild display means, wherein
sald controller calculates a current load level of sal
refrigerator on the basis of a use state of said
refrigerator and determines the current operation load state
cf said refrigerator on the basis of the load level; and
sald display means displays said operation load state.
[Claim 21
The refrigerator according to Claim 1, wherein said
controller determines the current operation load state of
said refrigerator in several stages on the basis of said

load level.

[Claim 3]



if said controller determnes that said set
tenperature is |lower than said reference set
tenperature, said controller increases said |oad
l evel, while if said controller determnes it to be
hi gher than said reference selL tenperature, said
controll er decreases said load level. [Cdaim4] The
refrigerator according to any one of Clainms 1 to 3,
further conprising door open frequency counting neans
for count.in fre of op! nlng of f any of or.
al [6f “Ehét %80@ “of = 8f ﬁ Gr al t‘;ﬁ i“d st’or“gb;ete*“
artnments, wherein said st means stores

51 Gter i ABHTT equancy off* 761 o~ ot dobr Gpening:©t

cor@dnd if said controller detern1nes t hat sald frequency
_equrdLJ

openi'ng counted by said door open-frequency

coynt i;ng ean Sngh?.foﬁsc%ex ded sal d refer gr”{c%r%xo‘%!ov any of

openi ng, Said i’ncr eases sa

or LIGI a'orf‘ SC]hGTHﬁ [’e%‘”fq?rc% U W%C%&Q&tc oﬁ%‘%ﬁﬁ‘@n% and

Cains 1 to 4, urt’her conprising -

opeRr- Li,Ag r&%%%# '1Q%r”%%n%rfmqrml£eac§+% %ﬁf‘ sQPaeﬂ en‘{}éé‘%_u re
when any of or al of the doors of the plurality of

is a@m@rst@{c@g&;mmafﬂer@n{& afer opaned- ON¢e= Ol said
accunul ated open tine, wherein said storage nmeans

corStorias a medefarmaned; referenee-1, while if said
controller determines it bo be higher than saild reference
sel Temperature, said controller decreases said load level.
[Claim 4]

The reirigerator according to any one of Claims 1 to 3,
further comprizing

door opesn-frecuency counting means for counting the
Trecuency of opening oI any of or all of the coors of The
plurality of said storage compartments, wherein

said storage means stores a predefermined Irequency of
reficrence door ovening; and

if said controller determines that said frequency of
opening counted by said door open—-freguency counting means
has exceeded said reference door opening, said controller
increases saic load lavel,
[Claim 5]

The refrigeratcr according to any one of Claims 1 to 4,

vrther comprising



door-opened tine; and if said controller determ nes
that said open tine neasured by said door c,-,en-Line
nmeasuri ng means has exceeded said reference door open
time, said controller increases said |oad |evel
[Claim6] The refrigerator according to any one of.
Clains 1 toy, further conprising rotation-speed
detecting neans for detecting a rotation speed of
sai d conpressor, wherein said storage neans stores a
predet esptnedinef aeence infpoabinren rspeads sand ridf ssaidben
controller determnes that said rotation speed
timdetieetednly ofaicd rdtlatd fon=speed detecttiing meanst has of
exceeded said reference rotation speed, said
salcontrokbber comgredases tssairtt: lgathdevelce [«OF a il The=d
refrigerator according to any one of Clains 1 to 6,
cpefiutther @omprisi ng operation time neasuring neans for
measuri ng an operation tinme or an accunul at ed
opet atii shorpme me3dls Bremesnce Paidd teonpreskorefigyrence
started till said conpressor is stopped the next
dooti-geenwlerélye 'saird! st orage neans stores a
predeterm ned reference operation tine; and if said
cont r 3fF &r “HBfEPni AEs SEhar saicd dperaticon tihfe time

measured by sald coor owven-lime measuring means has exceeded
said relererce dcor open time, szld controller increases
said lead level.,
[Clalm o]

The refrigerater according to any one of Claims 1 fo 5,
Tariner comorising

rotation—-speed detecting means for detecting a rotation
speed of sald compressor, wherein

said storage means stores a predetermined refecrence
rotation speed; and

1T sald contrcller determines that said rotation speed
detected by said rotation-speed detecting means has exceeded
sald reference rotation speed, sald controller increases
salid load level.
[Claim 7)

The refrigerator acccrding to any one of Claims 1 to 6,
further comprising operatbtion time measuring mesans for

measuring an operation time or an accumulated cperation Cime
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nmeasured by said operation tine nmeasuring neans has
exceeded said reference operation tine, said
controller increases said |oad level. [Claim8] The
refrigerator according to any one of Clains 1 to 7,
further conprising outside air tenperature detecting
nmeans for detecting an outside air tenperature of a
p-ace where said refrigerator is installed, wherein
sai d storage means stores a predetermned reference
outside air tenperature; and 15 said controller
f”’OHletQélﬁﬁi‘l fed &t Watlrgise Gut'si delaitred tienpersd Wi et eetedr 1s
sai d outside air tenperature detecting neans has
“to@?cge&éﬁ Saird refSrente GUtsi de air tenperature sai d
contrqgller increases said | oad |evel Cajm9] the
re??ﬁ er at'of “aclGrEPNG 06 2any &ﬁ?%ﬁtQ§%ﬁqﬁ§:F%ﬁ?Q?ﬁce

o e l%ln i.f said controller determnes that a rapid
PeEEoIhg © SﬁéréFﬁ n is executed by sald operatlng
increases said | cad | eve

_ troll
or o) e a3t Reverr Geratar ¢ ogﬁ?gOFffaflOf" time

plyral ity of. r comartnments; a free2|ng c .
mpaa%gaﬁaf) %héf gme %} cgﬁﬁ?%%éﬁ?d Or-"¢ o0 ing s%'r’de}(‘(”e ded

saist L3098 CONPAL te%qi gjn %%{ea,t |J>1<agl dTecacQ’?‘tI(?{lngl Mreases
various setti gs ana varil ous

said load level,

[Claim &)

The refrigerator according fto any one of Claims 1 to 7,
further comprising outside air Temperature dececting means
for dotecting an outside air temperature of a p_ace whers
sald raefrigerator is installed, wherein

said storage means stores a predetormined refarence
talde alr temperature; and

12 sald controller determines that said outside air
temveratiire dotected by sald ocutside air temperature
dotecting means has exceeded said reference outside air
Tenperalure, sald controller increases said load level.
[Ciamim 93]

The refirigerator according to any one of Claims 1 to 8,
wherein 12 sald centreller determines that a rapid cooling
operation is executed by said operating means, said
conlroller increases said load level.

{Claim 10)



operations; display neans for displaying information

set by said operating neans and an operation state of

the refrigerator; storage nmeans for storing

informati on set by said operating neans; a controller

for controlling said freezing cycle apparatus and

sai d di splay neans; and operation state detecting

nmeans constituted by several of or all of door

open-frequency counting nmeans for counting the

f r aquency (efr-opanidig,efi any; .of or all of the doors of

the plurality of salé storage conpartnents, door

opengtliure 1 iMgasuy i@ means- Ffngrs Measuwrd ng an open tine

when any of or all of the doors of the plurality of

sakd fsterage cemparddentsar eopeneth@nce@ipressor for

accunul ated open tine, rotation-speed detecting neans
Cddkﬂﬂqﬂﬂ&mﬁ|aupfﬂq@neﬁmpmmtﬁ@weﬁ of said conpressor,

operation tine nmeasuring neans for neasuring an

operatireanti meoors divraccunulated oper atd ton Addreand rem ious

once said conpressor is started till said conpressor
Op§rs Tigtigpped the next tine, and outside air tenperature

detecting neans for detecting an outside air

t effpEratur 8caf15a fplrack. =38 o vaher e rsfai duatefan gertatior $sid

i nstall ed, wherein said controller calculates a
Opedarirint TIFGALE 16Vel = ofo Rl e L 7ef i ger abbr ton thErbasistor;

of several of or all of any of or all of the set

t eﬁ‘pér Atiiir 889F thhe pitaraliic y oo daitdl &t giralgey sald
qpartggg}ggset by sai d operating neans, an operation

ODI
= st

a controller for controlling said freezing cycle
cpparatus end said display means; and

coeration slate detectiing means constituted by several
ot or all of door open-frequency counting means for counting
the frequency of opening of any of or all of the doors of
the plurality of said storage compartments, dcor open-time
measuring means for measuring an open time when any of or
all of the doors of the plurality of said storage
compartments are opened oncs or accumulated open time,
rotation-speed detecting means for detecting a rotation
speed of sald compressor, operation time measuring means for
measuring an operation time or an accumulated operation time
from cnce said compressor is started till said compressor is
stopped the next time, and outside air temperature detecling

means for detecting an outside air temperature of a place
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result outputted by said operation state detecting
means, and presence of a rapid cooling operation by
said operating mneans and determ nes the current
operation |load state of said refrigerator; and said
di spl ay neans di spl ays said operation |oad state. -
34

where said refrigerator is installed, wherein

said controllier calculates z current load level of said
refrigerateor on the basis of several of or all of any of or
al: of the set temperatures of the plurality of said steorage
compartments set by sald operating means, an operation state
result outputted by sald cperation stale detecting means,
and presence cof a rapid cooling operation by said operating
means and celbermines the current operation load state of
sald refrigerator; and

sald display means displays said operation load state.




