[ Name of Document] SPECIFICATION [Title of the

I nvention] REFRI GERATOR [ Techni cal 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 rotating-speed vari abl e conpressor, each stage
indicating a rotation speed of the conpressor is
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[0001]

The present invention relates to a refrigerator that
displays an operation load stete.

[Background Art]

[0002]

"~ In a prior-art refrigerator provided with a rotaﬁing—
speed variable compressor, each stage indiecating a rotation
speed of the compressor is displayed on a display portion
for displaying a temperature or the like of the reffigerator,
and a user may limit obening / closing of a door if the
.rotation speed of the compressor. is high so that pewer
consumption is reduced {(See Patent Document 1, for exemple).

[06003]

Also,“iﬁ a refrigerator provided with means for
counting an operation-time of the-compressor'for a
predetermined period (24 hours, for example), if the
- operation time of the COmpressor exceeds a certain length of
time, ‘an image sfored in advance ie displayed on the display
portien so that to what degree the compressor has been
operated can be notified to the user (See Patent Document 2,

for example).

[0004]



[ 0003] Also, in a refrigerator provided with
means for counting an operation.tinme of the conpressor
for a predeterm ned period (24 hours, for exanmple), if
the operation tinme of the conpressor exceeds a certain
|l ength of time, an inmage stored in advance is

di spl ayed on the display portion so that to what
degree the conpressor has been operated can be
notified to the user (See Patent Docunment 2, for
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[Disclosure of the Invention]

[Problems to be Solved by the Invention]

[0005]

However, the above refrigeﬁator notifies the user only
of the operation state of the compressor, but an actual
operation state of the refrigerator is not determined oply
by the operétion state of the compressor but changed by set
temperatures df storage coﬁpartments, outside air
temperature and the like, and there has been a problem that
graéping of a comprehensive operation state-is difficult.

[0006] '

The present invention was made in ordexr to solve the
above problem and has an object to provide a refrigerator
that notifies a user of more accurate operation state of a
refrigerator by comprehensively determining an operation
load state of the refrigeratdr not bnly by an operation
'sﬁafé of a compressor but also by set temperatures of
storage compartments, éutside'air temperature and the like
“and by displaying it.

[Means for Solving the Problems]
[0007]

The refrigerator according to the present invention



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
determined only by the operation state of the
conpressor but changed by set tenperatures of storage
conpartnents, outside air tenperature and the |ike,
and there has been a problemthat grasping of a
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[Advantages]

[0008]

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

with a smaller load.



[ Advant ages] [0008] The refrigerator according to
the present invention can notify a user of nore
accurate operation state of the refrigerator by
conprehensively determ ning the operation | oad state
of the refrigerator on the basis of the operation
state of the conpressor, set tenperatures of the
storage conpartnents or the outside air tenperature or
the |like and by displaying it. Also, by notifying the
operatipn state of t r [ d he user can be
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odi‘ment of the present invention will be described
_ r@ﬁi%{ﬂﬂd&:&&ﬁ ht@fﬁ#ﬁé@‘ AWM RGSntion will-bd IS a

ront view of a refriderator according to the

descEHOF PERLr Anhethi 9REALPEALARH arBkeNigded With a
refrigerating conpartnent 101 on an uppernost stage,

andy L he 18141 gesad | MewOPPast PBAL 14022888 Bccording to
refrigerating conpartnent door 111. Bel ow the

the &mboHEREALL NJACORPRELBRAL0X0100a0 si perofliedy with a
conpartnment 102 having an ice-naking conpartnent door
refriddradivguebapbetrenparonesh 03 upperngst stage, and the

veget abl e- conpart nent door 113, a freezing:conpartnent
refri@d4rhayhggcampeeenicny- conpasismentredodrgekbiirnd a

swi tching conpartnent 105 having a _
compawttehitngeooanpait. neBe ldeo it hkl 5 efird gerrat iden] caipaianent

refrigerating-conpartnment door 111, an operation pane
101, lahs igetmaéd ngAcompagiineanch 162 e igidbraayel ce-making

conpartments, a door. switch 23 for detecting opening
compArgresitnglost tH&  d@oVeEed@tiey. coPainanwi}(43 geaving a

described later) and a tenperature sensor 24 (See Fig.
vegef abjjei-cRmRpAtusE tdsloor B 1l & dMeToMYATRITghent 104

tenperature in each of the storage co rtnents are
haviﬁgg%i&é&eZing—compartment oorz¥ﬁ4, Jgﬁia sw%tch{ng
compartment 105 having a switching-compartment door 115 are
provided. On the refrigefating—compartment door 111, an
opérétion panel 1 is mounted. Also, on each of the storage
compartments, a door switch 23 for detecting opening /
closing of theé 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.

10010]



If the refrigerating conpartnent 101 i s opened, a
refrigerator light in the refrigerating conpartnent
101 is switched on. [00] _O] 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 nounted. Below the controller 2,
inside the refrigerator 100, a cooler 3 a conpressor
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deV|ce SucC crocontro | er “or
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uted y the coo e conpressor 4 and

con%f&‘flhéf sirenkagede Ry %Beraaerétbh}r Q4@ an cabh.ekd Wk &

e refrlgerator e controll'er 2 obtains the

comp BIPSEAL HT €ahA §aghn0b hbe $hataUe LOMPANEEENtfiside the
hr ough the tenperature sensor 24 and carries out

:LceD:FPz@EiﬂS Lofibastagnel 182, 0peniing: matasi agi yatventeat Here,
shown) "nmounted in the air trunk conmunicating with

theeashtpbllibe st Qsapeooodpadr witht & $@lidwdtatiibey device such
tenperature becones a set tenperature. Mreover, the
~as soniepbbentZodleeubesthentinide.of ON/ OFF of driving
of the conpressor 4, the fan 5 and the |like. [0011]
Figpld abragémenstedehyod fheeapegaciyodepappkrefiushe
refrigerator in Fig. 1. On the operation panel 1, a
constituted by the cooler 3, the compressor 4 and the like
is circulated by the fan 5 through an air trunk in the
refrigerator. -The contrdller 2 obtains the temperature in
each of the storage compartments through the temperature‘
sensor 24 and carries out openlnq / closing 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 contfol of ON / OFF of driving of the
compressor 4, the fan 5 and the like.
.[0011]
Fig. 3 is a front view of the operation panel of the
refrigerator in Fig. 1. On the operation panel 1f a
compartment selection switch 11 for selecting a

refrigerating compartment to carry out an operation, a

‘temperature setting switch 12 for changing the set



conpartment selection switch 11 for selecting a
refrigerating conpartnent to carry out an operation, a
tenperature setting switch 12 for changi ng the set
tenperature of the selected refrigerating conpart nment
by the conpartnent selection switch 11, a rapid
cooling swtch 13 for rapid cooling operation of the
sel ected refrigerating conpartment, and an i ce-maki ng
switch 14 for switching an operation state of ice

maki ng are ded. Al th t I '
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ratlon state |l anps 16a, 16b, 16c are turned on,

outs‘M@l‘ | %1' & droad l@velddiedtialy &l loddei dpeation
state |l anps 16a, 16b, 16c¢c are turned off. If the | oad

temﬂe%\éeﬂuﬁes i¥eermmgli at e wiondly Wikl aperdds aniisddtateanp are
6a or the operation state |anps 16a and 16b are
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Fig. 4 i's a control block diagramof the refrigerator
operaatiantigtgp e diw enpadneitn 16 foe dosplayiey het he
operation load state of therfefrigerator in several stageg
(four étages; for example). Moreover, the opefation state
display portion 16 is‘pfovided with operation state lamps
16a, 16b, 16c which are turned on according to the loéd
level of the refrigerator.

If the load level of the.refrigerator-is low, all the
operatioh state lamps 16a, 16b, léc are turned orn, while if
the load ievel is high, all the operation state lamps 16a,
16b, 16c are turned off. If the load level is intermediate,
only the opération,state lamp 16a or the operation state
lamps 16a and 16b are turned on according to the load level.

[0012]

Fig. 4 is a contrel block 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 wth
a storage device 21 for storing settings and operation
stateszgnd fgrther with a door open-frequency counting
means .. a _door, open-ti ' |
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operat i Qn- L | | SR 2505 g8yetal the
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 oper2RaR 'gglrerigeis,uré ti Bl ey BeViKehdiotd€sor 4, the

control , 'the door smqtch'23 instal l'ed at each of
fan e LI 4 A dBHS dife KOMEE1EEhe A\l SOaréOcthRected.

rotation-spee 'detect!ng neans 28 and the
AlsPPeIA | UilidE JPas Uid Nerd v 1@Ed 291 P oy i dedragei davige 21
I'n the controller 2, the conpressor 4 is connected. An

for %ﬁﬂ@%@ﬂﬁzﬁ{sﬂe&ﬁtéwm@m Slatescandt ftutbdrbyith a
several of or all of the outside air sensor 25, the

doo ¥ WP erPpRrt dUEUEE NEyucoLING | mgansans, 26, dbbe dpen-time
open-tinme measuring timer 27, the rotation-speed

mea$lef Bed | higne®al’s, 28, ravnat t be-speedt dehectiing measdr 2§g and
timer 29 and conprehensivel y- detects informtion

an JEged ol syt hee opeasti bngst anerof Ot he TretthieggegroPren—
according to the enbodi nent. The door

freqpency r eouehiyg coeansngdéneadsthe geeTt RPe@odine measuring
open-tinme neasuring timer 27 count the nunber of, ti

s . bl S
timehat7tpeodbdedi snopbaegonhacrdasure hfe dAEn e oo

i s open, '
installed at each of the storage compartments is 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 1is connected7 An operation—‘
state detecting means 51 is constituted by several of or all
of the outside air sensor 25, the door open-fregquency
counting means 26, the door open-time measuring timer 27,
the rotation—spéed detecting means 28, and the operation-
time measuring timer 29 and comprehensively detects
information regarding the operation state of the
refrigerator according to the embodiﬁent.
The door open-frequency 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 door 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 to
respopetatlpn on the bgsiheofiser debechaoponepiltepf2 oPgRgdny
the controller 2 stores the information in the storage
/ cldsimgeoRlthéndohe ofherchand, thBe SEOKEHE CORPRIGIEHtHSs Y

i nformati on such as the operation state of the.
the debri geihchr23set ThagteBREEALETENEDROT Xk dﬁ%éﬂ?& a

comp EOR e L, g Che ocratlon panel t 4l
cemaigbfios? s fietiahes 5o HNGR, hltaige -
sensgedt GF LERE o LSttt S F PR TR At (S e
out s e SRS ULt AU N 21 Ml difration
canel S ITEELT, TSI o S sisech o
set BRER Sl e Pnetid® AU Mnaragands 2

storce@ Cc%eati%sfoarnié)@fjoﬂhei\‘rfltlﬁe ogtc;fk‘?g@a@éxﬁ@é 21 Seton the
tenp 0 0

erature eac f the storage conpartnments set by
otheaHrelﬁ%&{d,t hripuah, Opes Bl d 0 Afuther PR péHRat pemesudh as the

rei nafter,
operation 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,
Aléo,‘the controller 2 outputs a driving signal to the
compressor 4 and the fan 5 so as to drive thém. The
rotation-speed detecting meéns 28 detects the rotation Sbeed
of the compressor 4, and the operationftime measuringAtimer
measures the operation time of the compressor 4.

[0013]

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

[0014]

Fig. 5 1s an operation flowchart of the refrigerator

according to the embodiment. First, at S1, the controller 2



calculation of the |load |l evel and the determ nation of
the operation |oad state are assunmed to be executed by
the controller 2. Subsequently, a load level Bis

cal cul ated on the basis of an open / closed state of

t he door of each of the storage conpartnments (S2).
Subsequently, a load level Cis calculated on the
basis of the operation state of. the conpressor (S3), a
| oad level D js calcul ated on the, basis of?£he out Si
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orage deV|ce he operation | oad state is
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evel a-is not s than -3, 1t is determned if the
thel.@l?’ a%é é&%éﬁfméﬂag the ) subgaguenhicRadst er mosed 1evel ¢
for exanple) stored in the storage device 21

is %lé@laﬁ@@)mnaﬂﬂel baktsi £l €he bb@&a&ldﬂh%mﬂ:@ atfi ahe
‘ | oad state is determned to be "low' (S10). If the

conpPadsbeVes3n, i 8 Doal mMevel Dt iiss cddicennitnat drf e basis
evel is smaller than the subsequent predetermn ned
- of WRéusutdidéoaiexasppe)xatteedeitrcitiesl styortdge adsdigke 2ir
or not (511), and if the level is less than 3, the
sensper a6 ¢A4) padnst at doiasl detverlnifngds tan lypilateril o the
(512). Moreover, if the load level a is not |ess than
bas8s oﬁeanpeKatu©m0h05¢a§Eam§|&snﬁﬁk§rﬁQR%PﬂQ)Qﬁﬁf¢ﬁ£ﬂﬁ of
(513). [0015] . 6 shows
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example) stored in the storage device 21 or not (S9), and if

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



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 load | evel a
may be cal culated 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 cul ated on the basis of an open /

cl osed state of the door of each of the storage
artnments. i.n Fi.g.

co Al so, g. 5, the ogler atiqn load
be "Lewl e§ShPE- di ¥FdEHei hPBTf 66Vt Hgds i Ah&ore, 1t 1S
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the hpapgeidy iosdabtahg asl depreghiaedi foetent” qritnamal rlow”,
shape or other display neans. Al so, instead of displ a{
as fowhei mpeiq@t | &, | bt shateserptienephptst 48ps dka, 16D,
states may be di splayed by continuous nuneral val ues
and ok6dyomt ee epehabison stappsedisphapi gorsiopnd 6| gggthe
levels A, B, C, D, E are calculated in this qrder, but
opepwtionmpeeeltd aFat tusBedhshn | ALFERe gPerpElon loa

cal culation order of the_logd | evel by each,. factaor na
stape hfpReFarpingdoty) be ﬁlogﬁbsé‘&uéhﬂ‘%‘, 3 &ﬁcm@mé’ Y

nmet hod of the |oad | evel by each factor w. |l be
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| ower riiban 5, madilumth o FAdiciMSAddiN@f the load levels A to

E are used as determining factors of the load level a of the
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or -not (5101). If it is determned that the set
tenperature is |lower than "nediunt, the tenperature
inside the refrigerating conpartnment 101 shoul d be
adjusted to a lower tenperature, and the load |level A
Is given +1 (5102). Hereinafter, the determ nation of
the set tenperature and the cal culation of the | oad

| evel A are assuned to be executed by the controller
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reference. [001 Subsequently, determnation is

an OFREE ORISR Pad S Ofo f NehSlodLNPEr 8hdR €0 8f thBestorage
Swtching conpartnent 105. Here, the user can sel ect

- comgdt@ndMtLhi ng conpartment 105 as the storage

conpartnent for which the set tenperature is to be set

brieper ahi mMa¢t.he ,cameardp@mnit sel etdadnssatéshadd @bhvided
the operation panel 1 in advance and then, switch to

intamou dtheydouin stiagedet @ambhytidhy ebrningtesapti Agmated
approximately - 18C, "soft freezing" setting at

to fappr ediamd®el ythIC i8 chidt edtanplei njhat sappesximmyt bley
-1C and "refrigerating"” setting at approximately 3C so

diviaked drset dtiel searyespagasuee diviHedshivt offineg methods.
conpartment 105 by pperating the tenperature setting _.

For sitamhl a2 a3 tshewneier Fified /i f inhéhgedepemi@taosr &9 F1g.
lower than the !'soft freezing" or not (Sloggylf It

5, 315 tthe kondebevaht ot he Bet LeFFerdtty &4 31 diRer Dhar

the "soft freezing", since the tenperature.in the
ConEFHENR P EbrRaF CRBADA EA5HGuFAHs Ry TRSRFS e Level

(o QB LRy e Lol LU A LS A B o
L oW, d Lpation i d whet TP
St g LRk F o PO RBGnER "L hian 20nE o 8Tt ez e ok E e
107), Lf if_is.d i ; |
1evi 2 hE hebb, hhab? 6 HES PRE A Itn MRS Red CIPH ek rmined

to'kqgt "ﬁlgghi"edw§8%teh§.fc%ﬂl'i g%lai(.%d_t%lgevl:}’&tfgﬂﬁ‘cgt less than 6,

conpar t meht mich, "t Als given -1

the( %g?htibk &Bﬁdt SHRSLALW di detRldl 8 thd O ber Ahe1y
high, since the "soft freezing” has been sel ected,

nighh® (508¢ I exel thkeRheas dif #iy. oy Sidde £80fdperation
reezing” is used as a reference in the above, but not

statbMiti 88149 bBati ANl §8la §£NBeE abpis £a fBYn bBosgEEtate
as a reference.

in stages,. display is made by a combination of lighting of

the three lamps, namely, the operation state lamps lb6a, 1léb,

and 16c, but display is not limited to the above, that is,

- 11 -



(00191 ‘Subsequently, the determ nation and the
cal culation of the load level A are carried out on the
basis of the set tenperatures of vegetable conpartnment
103 and then, for the freezing conpartnment 104 (S109
to S116), but they are simlar to the determ nation on
the basis of the set tenperature of the refrigerating
conpartnment 101. As the result of calculation for the
| oad | evel A at each set tenperature of each of the

for ég#” ge Co é%ggﬁ%ﬁﬁﬁg regaﬁg ﬁa&s E'Eﬂgk¥lled SO,

totese

as ta & rfluréiﬁ ?%§€$he 2 ?ElﬁLQE ggtﬁgggar5§385§plhg may

|gera i ng conpartnment 10

efrlger o St ¢hj r 0
be mai ?%éf?he Vég%gﬁ% Yt ghhng reoBp? gﬁﬁﬁbrﬁ ar shape

| e conmpartnent 1

|
or o; evel&gélfdg% 41 enkreeging, CQHE%EEE‘IEBE @.Q%§lfa|ﬁeof0%ﬁe

Tafed as - 1(=- +°0) on the
oper€@§6ﬁ693a3h9§§t§§t1he§995§bmr§%agb%02Qhe ‘statelsnnBiydbe

set tenperatures of all the storage

£ r,eRbst #hfouseduasraldebansnald ey e aletdiods .
disp ﬁgp?oageleve A? but not limted to that, a set

tenper ainirei @f opl yne seeei Levedsobags, ccmo@r,t Reate
such as the refrigerating conpartnent 101 and the
calchli 82HNENCORREr bFdetl, 1®dtmaythd isudtdasd Hthat, as shown
determ nati on naterlal Al so, the-load level Ais
in Fggves,lthe thacualkhdiloat icaniesf athdHeoddddViavel dy terch
basis of the set tenperature of any storage
facteenpant entarbidtrargt. [imted to that, the cal cul ation
of the load | evel A may be wei ghed for each storage
coppaiinment such as 2 in the calculation of the I oad

| evel A on the basis of the set te erature OEE%h%ﬁ
réﬁbsgenanmg,c@ngarltcﬁé@ttw@1w i e da Yn bY

of the load | evel A on the basis of the set

each dasdior orid lofoq e $5d %y conpart ment 104.

Fig. 9 is a flowchart of the calculation of the load
level A on the basis of the set femperature of each of the
storage compartments (S1). The user selects the
refrigerating compartment 101 as a storage compartment for
which the set temperature is to be set by operating the
compartment selection switch 11 on the operation panel 1 ;ﬁ
advance and then, by operating the temperature setting
switch 12; the set temperature of the refrigerating
compartment 101 can be selected in adﬁance 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 -



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 conpartnment 105, the vegetabl e conpartnent
103, and the freezing conpartnent 104, but not limted
to that, the calculation may be nade in an arbitrary

order. [0021] Fig. 10 is a flowhart of
calculation of a load |evel B o

he b f1h |
ot nPReq NGy of Toarh A FIRIMEL ATl Wobrogy teiperature
f t rt
is 128’%-’: 641'10'36‘(} %‘e&gﬂ%‘ﬁ?ﬂ rlcfe%élfa?slﬁ%gnh%id%een started
t (S20 f d
e e LR ET AU 1 o

rese
t he f f | d
CenREIRHTIE S A A LTER] BotncBATED | he labos
- f 2 Fj
s SHRS 5 BIE U TR0 P St s

the Sctaegqﬁ:afg%tﬁrg éé]gtthé hfoé@uié{?@l gResrkOoakhEmadbsgguent

frosting i s conducted approxi mtely
cgi‘& a‘%h e tBSnEreilency  of repenknbempelasune ok the
exe eedg?ydt e spec‘if'f(?c storage conpartnent fromstart of

detédw!}?lx&j@&fﬁ’é%@gnée 158, st art solicthensubseqteher the set
rosting 1Is count ed by the door open-frequency

tem§é4g@ﬁpg BanSgRe $0th At "hbaihfhequenaptof(Sapsni.ng VL the
closing in approximately one day can be counted.

set [P82BtratureAist Heteuhsagdent deepighlke dbrary Sdeativm",
determines if the frequency of opening / closing of

sintdetdeotemperheuspetnf thestrefajaeceriag mempaggurandg 101
by the door open-frequency counting neans 26 has

doeexaeedrdva poebet epnilredmivcigudhsy 10261 thates] B ofs given -
exanpl e) stored in the storage device 21 or not

1 ($520B8). [ff tiheisodeteirménesl det émmé% high, (hHigce

~ frequency of opening / closing has exceeded, 20 tines

"medfiuind HeSebeienedelkates | dhe drad o atRl dootS ofEF gt /1S
closing is high, and the | oad IeveI Bis ven

Hergs20mpdinm'i 65 Sededdr M ref FIRRC] He n%e?b?‘éehl?ut the

exceeded, the determ pati 0 th@ l.0ad. | evel
refprRNSRed Saf Ath At 1Y) %89%% *fQP = ls1oa§?iﬁﬁer set

deternmi nation_on the Ioad IevP ncg nade on the basis
tem@ﬁrlaﬁélrﬁé‘@}’eﬁl?yuosfedo hg"F eI 98 Ry of the door of

Z ngﬁlflc st or age conpartnent but not limted to
p e load | evel B nay be determ ned on the basis

%Fé} T during, whicah 1, o 1000n s Wifasheei Ehe BLOLA0EE the

open neasure door open-tine

se ”g'%%%” %gecgf gr exanp+lgln§) coﬁﬁa:?hﬂ\é’ﬁt‘ no6i.g. Hkke, the

he controller 2

us d:ﬁtc.ea{l{n odd {8 Wf@cﬂiﬁﬁ nganQtif@h%h 10l5e a@o@heofstorage
S'he speCI I C storage

compartment for which the set temperature is to be set by

operating the compartment selectiron switch 11 on the

operation panel 1 in advance and then, switch to any of the

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

_.13_



conpartnment i s opened once exceeds a predeterm ned
time (20 seconds, for exanple) stored in the storage
device 21 (5213), and if it is determ ned that the
predetermned tine is exceeded, the |oad tevel B may
be given +1 (5214). If it is determned that the
predeterm ned tine is not exceeded, the determ nation
on the load level Bis finished at that tinme. . The
timng when the door open tine is reset is the sane as

o.the timng when the frequency of doar ni ng, J
18°Co| S5PiG SAGRA LA TESCLIOY 351 FPPISTONA S Neack O

, L t he d | "

oo sl 2 ShREShSRIESICY, et PE il
ft i f t t

wﬁWﬁSW’@ﬁmgfa%ﬁa g once.

h fui
temptgtrgltg&%r ?:'Lth efsr OSCC:hﬁLIg e S art (0] ds.rq{ev Lﬁasequigﬁ%
the ‘E%Tm QG L] ﬁa%e”%\é&;_fraemr&% %)5 t herdogs c@@@@rﬂiﬂ@d if the

urlng t1 e for -exa At thistinme, the

set %%%ge‘ijalt‘%frez deterlnasdd dihe '%Wﬁé%r@oroﬁﬂ%\t

has exceeded the predeterm ned tine (20 m nutes,

(310f5‘?f em@)1§t&gi?&ﬂﬁlécf‘a:t§é@rﬂg@ Q@&/"@@nﬁé—r@iﬁuf@tls
i f Is determned that the predetermned tine is

1owe@:XQ'§ﬁi|19dﬁhé hesd oade t@gind rayibee gtventadperaturdl 59, the
as shown in Fig. 12, both the frequency of door

SWi BRI & dmpsd 05 gt angh tdieowpRrbée | adiwétédetspeclbver
storage conpartnent described in the above may be
tempésertite | hthalel @adi haté ri nbs egiwénof1t h8106ad | E¥ethd
(3221 to 5226). At this tinme, in Fig. 12, the
tempdetagrut erat & ote darmimed r*equeecyo’of lo‘pendﬁgetmtnétmg is
(3225, 3226) is made after the determ nation on the
madeopen wheh¢S2PBe seRdjenperathey mayhbehpn thenrbhersgoft
order. At this tinme, the timng when the open tine and
freehienghent n@ﬂt ¢6887 hg t Ifeikr &Sr @§E?rménﬁﬁet§3ﬁet5§ set
those in Figs, 10 and 11 (3221, 32 %
tem&?ﬁﬂ%%%%elﬁeééGFBFlBhantﬁgeopéﬂﬁﬁg FeerdBong FFE&Geﬁc}Oﬂd

and the_ open tine of t door t he CIfIC st or

s BRAREhoRt &P PESEPOLLnPnonconer O BFRSh g LaPRRRLTCRE
105 g oL 2R ARG S BT Lot on el B
temperature is determined to be not high, since the "soft
freezing" has been selected, the load level is kept as it is.
Here, the "soft freezing" is used as- a reférence'in the
ébove, but not limited to that, another sel temperature may
be used as a reference. |

t0019]

SubseQuently,.the determination and thé calculation of

the load ievel A are carrlied out on the basis of the set

temperatures of vegetable compartment 103 and then, for the

- 14 -



Al so, in the above description, the door opening /
closing frequency or the open tine of the door of the
speci fic storage conpartnent is used as.the '
determ nation material of the |oad | evel B, but not
limted to that, the door opening ./ closing frequency
or open tinme of a plurality of or all the storage

conpartnents nmay be used as the deternination mat eri al
of, the | oad | evel B. above

fre%ﬁ%&ﬂlﬁﬂmﬂﬁ¥ mﬂﬂ£1%Qﬂeﬁ%k&PP€%§ff%§ S %%ﬁc & A +1

Slmlﬁélg#\éigtélf t‘i?tz%t lwllsa tedt‘%ifg 1}_1{‘%:5 %Jg?e %ﬁ ﬁ‘g‘%;nghozq
T %%%"a““ a%%%ﬁ%é%?é{ g EReal TOL20 £ B
resfilof et TR e LR Lo E Acr et B8 .
conf BB TR e gy s

lev%ﬁﬁﬁ.f%léhﬁgf%%tgén1nlg€¥ ce ﬁ% oéxgﬂ%lé8391¥h bhghka to

est at the rotation spee

the é?&éﬁﬁ&e'&f'éaé&tSfntHSdsEBEEgEh@oh@@@tménhsgh1f
ue to the operation at a high-speed rotation, and the

"weépﬂdléey@£ fol Stk VeRE#igeba02hg Ebmbhrifedet aom,ned

that 70 rps is not exceeded, the determ nation on the
"ref@ﬂ@ei@ﬂﬁﬁg(3f@rftﬂéSbﬁﬁtahlhbabohpEEtmeQZED5, "strong"
for the vegetable compartment 103, and "medium” for the
freezing compartment 104, the load level A is calculated as
-1 (=-1-1+ 1+ 0) on the basis of those set
temperatures.

[0020}

In Fig. 9, the set temperatures of all the storage 3
compartments are used as a determination material of the
load-levei A, but not limited to that, a set temperature of
only a specific storage compartment such as the
refrigerafing compartment 101 and the freezing compartment
104 may be sued as the determination material.

Aiso; the load 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

- 15 -



In Fig. 13, the determnation on the load level Cis
made on the basis of the rotation speed of the
conpressor, but not limted to that, the load | evel C
may be determ ned on the basis of a single continuous
operation tinme of the conpressor neasured by the
operatlon time nmeasuring tinmer 29 (See Fig. 4) as
shown in Fig. 14 (5311, S312). For exanple, the
controller 2 determnes if the continuous operation
time has exceeded a predetermined tine (3 hours, for-
loadekevel e snotbe basiheodt bhagscietipBReratyrensd the
(3311), and if it is determ ned that the predeterm ned
refrt@ﬁeatsn‘éx@‘é@ﬁéétmﬁﬁe LBhdandvéR &n §hgi gedcriatdgmypt
it is determined that the redet%tntned tlne |Sfﬂ¥h
the eﬁé@ebéﬂeltﬁeOHeFE?nPﬁﬁﬁ?oﬁfoﬁh@hée 0&ETPEFELIES O ©

finished at that tine. Also, in Fig. 14, the | oad
. freepigpg) comparg®eBinif&d on the basis of the S|ngle

f th
oSt o TRaFit: i sk opatodesid Bt ton cpira tor 2 om
d.b
the RRRSE: PRy PRnke SB6CtAVd: Rt ehbe RS r%éént-’t?loft ofder of
f th I
tne SR0ELLISE 4 ;ge?ngra%n%ﬁne o A apggren:
105 SE red.l gagjat & \ﬁtho%l gcﬂoathe addfid

’de erwn pre eternlﬁe time 1's excee ed
comp.tat}% e?ﬁd]tgqvelb Ry B8 GieD bl that, tﬁié%a]ﬁﬁlmﬁh
& the rotation speed and the conti nuous

%%eﬁgdéN1nléHEéybﬁﬂga Y &ESsor described in the
a ove may be used as the determi nation nmaterial of the

| padohevel C (3321 to S324). At this tine, in Fig. 15,
the deterntnatlon on the continuous operation time is
§.(3323s 3324bwaliaett Ufe airidtiali off i Tmde loswvel B

the rotatlon speed (3321, 3322), but they may be

on t0Rf WAt OWE itthd herepueicse of depening / Mlesiey, ofnthe
t he description above, when the load level Cis

dooxaltwl atpett;i Bilc i stgraes, chpanorert ni$2d. t oFihat; the
wei ghting may be changed to +2 or +3, for exanple.

contf0PPBir 2 defdpmings|bf ad¢foerhiry pas Beent sharted or
calculation of a load |level D on the basis of _an

not o{#29He- ai Fheenpbf at tirbs (Safermined thetcbherdpfepshing
determines if the outside_ air tenp erature detected by

has tprepussrEeedi r thengont pal L 8Ee2 FFgSehy has g?@@@@ESYaOf

predet er m ned tenperatgre (3 C,
opening / closing of the

oor a gpec1f1c storage
compartment counted by the door open+frequency counting
means 26 {See Fig. 4) to O tiﬁeé. If it is determined that
the defrosting has not beeh started yet, the routine goes 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

- 16 -



exanpl e) stored in the storage device 21 or not

($401). If the controller 2 determ nes that the
outside air tenperature has exceeded 30C, it is
determned that the load is high due to the hi gh
outside air tenperature, and the load level Dis given
~+1 (S402). If it is determined that the tenperature is

not exceeded, the deternination on the |oad level Dis
finished at _that tine.

is copatedf BYekde $&CFe OP&n nf?a\{lco%u ?Iq%%érg eoauosl’;lé/deSo
thaty 'ﬁéeﬁ Sreturer ur&ff@rif)%%%é'ﬁdﬂifjue G i Pfotthitely one

erm nation
t he outS|d air tenperature nay be provided as
day §ﬁ S TORRFEYr7 (3411 to 3414). For exanple, first,

E ggitroller 2 determnes if the outside air
t ﬁB ture detected by the outside air sensor 25 has

eﬁgte%?lﬁd %E ARt o ?11)t’hea dfrdi1d:s Hedeidimates if

ature excee the load level Dis

the gii’rve g gfct}{ %Afmc) eﬂlnét/ 'él&’@ilt?(%%ﬁe@héhabokhaf the

eis not exceeded e determ nation on the

spe%ﬁﬁ%ﬁlétﬁ%fi%sébﬁ At shesh atotiReédt byethal @oori bpeh-i s

m ne at 15C i s exceeded, the controller 2

frei?éﬁ%¥1 Uentdvi Tﬁ%&ﬁneﬁslﬁagh@x@aéabdeaapmeaenpemanede
as exceeded 30C or not (3413), and if the controller

fre#tgﬁ%ynrww tiﬁ@sthﬂofeaﬁenplerestereﬁceedeﬁe she rlegad
: Dis further given +1 (3414). Moreover, in the
devi@sCri pbi oo BbogRO3MNenIthehkoadnitewdlerD? getermines
calculated, +1 is given, but not Iimted to that, the
thatth@tfﬁ@quaycpeofhapgadngo/+z;053ngf@eaagﬁngged 20

timig?zfl is determlned that a load due to the door opening
/ closing is high, and the load level B is given +1 (5204).
| It it is determined rhat 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 openlng / closing of
the door of the specific storage compartment, but not
limited to that, the load level B may be determined on the
basis df time during which the door of the specific storage
compartment is open, neasured by the door open-time
measuring timer 27 (See Fig. 4), as shown in Fig. 11 (S211

to §214). For example, the controller 2 determines if the

open time during which the door of the specific storage

- 17 -



Fig. 18 is a flowhart illustrating calculation of a

| oad | evel E on the basis of an execution state of the
rapid cooling operation (35). First, the controller 2
determnes if the rapid cooling operation of the
refrigerating conpartnent 101 is being executed or not
(3501). If the controller 2 determnes that the rapid
cool ing operation is being executed, the load | evel E

‘ is given +1 (3502). [0029] . Subsequently, it is
simlarl determ.ned if the rapid coqling oper.ati.on
Comp AR R bxbt RREPEH %%ef%%tC?ﬁgSf’eePﬁﬁaeﬁ&%@&ﬁ»&&r e
102, the switc 0 r Y, t ,
seCO%%paF?ﬁeﬁ%alfegeTgﬁﬁogﬁé e &im‘ﬁ%ﬁ 8B 5213

and FEL iF%%Z? %%2@%@5@%@?2?3%1;?% )éFﬁgﬁg‘f'é{ e Yone

E +
exce%ggga E%%O%oalgga)%krgg EOS’La?ASte i rz&gﬁlil(\oé?liﬁeps If it is
detegﬁgﬁghaf&hggefcﬁé bigdkeatniALe t'.ELm 0f; f B LXBUI R, the

coo g operation in each of th

detegﬁ?£§g§ 8ogBaEh€EﬁB§d tl'%%ejlo%d |se\ﬁ_|n155}ié:i fathaldat tlme

culated.” For exanple, if the rapid cooling
The PRRLAL RRehS tﬁ%r Woed Qpler ¥irde g efddaerial it same as

conpart nent 101, the swi tching conpartnent 105, and
the E'ﬂﬁm%g%%@ %h%o%l%rqh%@%/ H38,dddre dppadidevelcfod ing
cal cul’ated as ( + 1). [0030] In Fig.

showh8int 18 geXaqut(isorn it aag jofid heegetpi d cool i ng
operation of all the storage conpartnents are used as
t Aesdet enniFAgli an, neher dat: cafnitlad ilovadn evel Haditevel B
not limted to that, only the execution state of the
is maaRl drcagld ngsaperad itdre ofpen spione fltet hagdoor of the
conpartnment may be used as the determ nation materi al
specdifdftc astdtwye efagrertndny tongrenednende] - ]%W@I ppk limited
freezing conmpartnent 104, for exanple. Al so, the
to tredd |Bweladumipieh omen ftime phptue c@oprngt the
operation is executed for any of the storag
Spectlcﬁ’mr?:’fn%?ﬁ%e IR HEENG R i FEYN Bhe habarEne V\EPShtu ng

may en to the calculation of th
defn@t@azﬁé%t@%g% e Y AL

meas?éé’%é( g A
t f.the.f
exa eé"é‘v'eﬁ@ Phibi Ginde- ChRacPAERBIANE 2 M e rmingr gy the

acc%%f.?ﬁ‘agag%?g?f %He fﬁgcﬁg Ef{%{a@ﬁ@dmth{eh?re@l@t@rmlned

eac e storage Conpartnents

£imé ! éﬁprg orderof fgpm% gﬁ%g?r%ttbegdcqgfp%terr%%r%%ﬂa deha ce

i 'ng cohpar he "swi t chi ng conpart nent
21 &95no‘chea}{89§ga‘i’*ce 1 SOARRLLABRedl@Ba ARt el '@ﬁefde&%ﬁ:'nﬂgled

art men not fimted to that,
tm&ah‘é%?&b%eﬁaytﬁ% %Qa 1Rv@1 B may be given +1.
Also, 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 S52206).
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arbitrary.-order. [0031] As thentioned 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
cool i ng operation of each storage conpartnent, gpd &g
At thiigpltafieng HWhdid t HE ropdreadePiRiqiad o (e the Trequency
refrlgerator can be notified to the user_nore
of 0@@@&% dl ¥ 0,%1& W%{bt. A %g thwé“"‘lfgeer%ﬁ% Hete,

cor N B BECAER 40" BT HALAEP ) oo

1nt£1£9::' (g?f;ﬂl? gﬂifr nt wewgf‘iﬁ ;?I@ggr tolr1 the
o chzh B ) OB e
s TR P Syl oot g
?—ggr amy 9{ thie 4 %fvré RO, @.Cd?tp,r HHY S ehd ity / closing

frequency and the open time of the door of the specific
storage compartment are reset if the controller 2 determines
that the defrosting has been started, but not limited to
thaf, 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'determination
.material of thg load level B, but not limited to that, the
door openihg / 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 déscription, when the load lewvel
B is calculated, +1 is given, but not limited to théE, the
weighting may be changéd to +2, +3 and the like, for example.

[0024]
Fig. 13 is a flowchart illustrating calculation of a

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

compressor (83).' First, the controller 2 determines if the
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[Fig. 51 Fig. 5 is an operation flowhart (exanple 1)
of the refrigerator according to the enmbodi ment.
[Fig. 6] Fig. 6 is a display exanple of an operation
| oad state of the refrigerator according to the

enbodi nent . [Fig. 7] Fig. 7 is an operation .

flowchart (exanple 2) of the refrigerator according to

t he enbodi nent . [Fig. 8 .Fig. 8 is an operation-

fl onmchart (exanple 3) of the refrigerator according to

t he enbodi nent. Fi g. 91is \m m£
rotatdairc dpmeDbrelofthe |<é<a?splr%%q>r %Ee?hﬁd h‘af q %E%On‘

tamaaﬂueofasunaeco F 10] Fi
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basi
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high-speed rotation, and the load level C is given +1 (S302).
If it is determined that 70 rps is not exceeded, the
determination on the load level C is finishedrat that time.

[0025]

In Fig. 13, the determination on the load level C is
made on the basis of the rotation speed of the compressor,
but not limited to that, the load level C may be determined
- on the basis of a single continuous operation time of the
compressor measuredlby the operation-time measuring timer 29
{See Fig.A4) as shown iﬁ Fig. 14 (Séll, $312). 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
aetermined Ehat the predetermined time is exceeded, the load
level C is given +1 (S312). If it is determined that the
predetermined time is not exceeded, the detérmination on the
load level C is finished at that time.

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

basis of the single continuous operation time of the
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[Fig. 13] Fig. 13 is a flowchart for calculation of a
| oad | evel C on the basis of a rotation speed of a

conpr essor. [Fig. 14] Fig. 14 is a flowhart for
calculation of the load Ievel C on the basis of an
operation time of the conpressor. [Fig. 15] Fig. 15

is a flowhart for calculation of the load |evel C on
the basis of the rotation speed and the operation

coméé%%o?ér %%3%?%?25% %%rt%aﬁﬂie%ml‘?%%@‘?cuﬁ? abefteve
t

ore BT SEHE S0 S L

ooe 5100 A&%R&“@fﬁ%%g B Loty

cqnffﬂ L%f“i‘ﬁ%f% 4@?d1fe¥ Coo?ﬁmﬁmgtgésbﬁeQEtﬁan tlme’

execution sta a rapl I ng operation

has [BEEEEENE 6 N A Sinined time (10 hours, for example)
stored in the storage device 21 or not, and if it is
detefmined that the predetermined time is exceeded, the load
leﬁel C may be given +1.

Also, as shown in Fig. 15, both the rotation speed and-
the continuous operation time of the compressor described in
the above may be used as the determination material of the
load level C (S321 to 8324). At this time, in Fig. 15, the
determination on the continuous operation time is made (S323,
S324f after the determination is made on the rotation speed
(8321, S322), but they may be carried out in the reverse
order.

Moreover, in the description above, when the load level
~ C is calculated, +1 is given, but not limited to that, the
 weighting may be chéhged to +2 or +3, for example.

[0026]

Fig. 16 is a flowchart illustrating calculation of a
load level D on the basis of an outside 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



[0033] 1: operation panel 2: controller 3: cooler 4:
conpressor 5: fan 6:" ice maker 11: conpartnent
selection switch 12: tenperature setting switch

example) stored in the storage device 21 or not (S401). If
the controller 2 determines that the outside air temperature
has exceeded 30°C, it is determined that the load is high
due to the high outside aix temperéture, and the load level
D is given +1 (5402). If it is determined that the
temperature is not exceeded, the determination on the load
level D is finished at thatltime.

[0027]

In Fig. 16, only one reference value for determination
of the outside air temperature is provided, but not limited
to that, two (or more) reference values for the
determination of the,outside air temperature may be provided
as shown in Fig. 17‘(8411 to 8414). For example, first, the
controller 2 determines if the outside air temperatﬁre,
detected by the outside air sensor ?5 has exceeded 15°C or
not (S411), and if it is determined that the temperature is
exceeded, the load level D is givén +1 (S412). 1If it is
determined that the temperature is not éxceeded, the
determination on the load level D is finished at that time.
Also, if it is determined that 15°C_ié exceeded, the
controller 2 subsequently determiﬁes if the outside air
temperature has exceeded 30°C or not (S413), and if the
controller determines that the temperature is exceeded, the
load level D is further given +1 (S414}.

Moreover, in the description above, when the load level
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13: rapid cooling switch 14: ice-nmaking swtch 15:

di splay portion 16: operation state display portion
l6a to 16¢c: operation state lanp 21: storage device
23: door switch 24: tenperature sensor

D is calculated, +1 is given, but not limited to that, the
weighting may be changed to +2, +3, for example.

(0028} |

Fig. 18 is a flowchart illustrating calculation of a
load level E on the basis of an execution state of the rapid
'cooling operation (S85). First, the controller 2 determines
if the rapid cooling operation of the refrigerating
compartment-lol is being executed or not (S501). If the
controllier 2 determines_that the rapid cooling operation is .
being éxecuted, the load level E is given +1 (S502).

[0029] | |

Subsequently, it is similarly detefmined if the rapid
cooling operation is being executed or not for the ice-
making compartment 102, the switching compartment.105, the
vegetable compartment 103, and the freezing'compartmenf 104
in this order (S503, S505, 8507, S$509), and if it is.
determined that the operation is being executed, the load
level E is given +1 at the respective steps (8504, 5506,
' S508, 55105. As the result of the calculation for the load
level E for'the exacutidn state of the rapid cooling
operation in each of the storage compartments, the load
le&el E is finally.calculated. For example, if the rapid
cooling operation is carfied 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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25: outside air sensor 26: door open-frequency
counting nmeans 27: door open-tine measuring tiner 28:
rotation-speed detecting neans 29: operation-time
measuring tinmer 51: operation-state detecting neans
100: refrigerator 101: refrigerating conpartnent 102:
i ce-maki ng conpartnent 103: vegetabl e conpart nent

3 (=1+1+ 1).

[0030]

In Fig. 18, the execution states of the rapid cooling
operation of all the storage compartments are used as the
determinafion material of the load level E, but not limited
to that, only the execution state of the rapid cooling
operation of a specific storage compartment may be used as
the determination material such as the refrigerating
compartment 101 and the freezing compartment 104, for
example.

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_giveﬁ 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 1s given for
the rapid coolin§ 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 compértments in the order
of the rgfrigerating coﬁpartment 101, the ice-making
compartmént 102, the switching compartment 105, the
vegetable compartment 103, and the freezing compartment 104,
but not limited to that, the caléulation may be made in an

arbitrary order.
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104: freezing conpartment 105: sw tching conpartnent
111: refrigerating conpartnent door 112: i ce-naking
conmpartnent door 113: vegetable conpartnment door 114:

. freezing conmpartnment door 115: sw tching conpartnent
door CLAI MS

[0031]

" As mentioned above, in this embodiment, the operation
load state- of the refrigeratof is comprehensively determined '
on the basis of the set temperature of each storage
compartment, the door open / closed state, the operatioh
'etate of.the compressor, the outside air temperature, and
the execution state of the rapid cooling operation of each
storage compartment, and by displaying that, the operation
state of the refrigerator can be notified to the user more
accuretely. Also, by'notifying the operation sﬁate, the
user can be prompted for an operation withrsmaller ioad.
[Brief Description of the Drawings]

[0032]

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

[Fig. 2] Fig. 2 is e side sectional view of the
refrigerator according to the embodiment.

‘[Fig. 31 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
reffigerator according to the embodiment.

[Fig. 5] Fig. 5 is an operation flowchaft (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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1A refrigerator conprising: a plurality of storage

conpartnents; a freezing cycle apparatus
i ncludi ng a conpressor for cooling said storage
conpart nents; operating neans for meking various

settings and various operations; display neans for

di splaying informati on set by said operating neans and
an operation state of the refrigerator; st or age
means for storing information set by said operating
nmeans; and a controller for controlling said freezin

[Fixycl B] apphg at Usiandnsepdrdtiphaflawahsrtwierampale 23 ef
storage neans stores a predeterni ned reference set
the refpigatater sacdroppgatPnihaeafboddingns set

tenperature for any of or all of the plurality gf sai d

[Figor@he Ebapabt kEney; operatign dloyshaslt dpxaBPLgl et

a current |load | evel of said refri%grator on the basis
the pefuigesatexntacepreand tef thgerBPOA1E5 et er ni nes a

current operation |oad state of said . refrigeratqr o
[Figie Bhsi E18f PhéSs| Badlrwebprtsfod &%ﬁﬂ“&?tﬁQEnQ% a’load
" di splays. said gperation | oad stat i f. said

; d
Levelopi Bl FbF BeFdrniies ofd CSAREOR FoferatiFaars

| ower than said reference set tenperature, said
COMPRBREFBIer increases said load level, while if said

crE RSB Sl SR gl A S, e o
1oadsig%eh°%905?%%e basis of the frequency of opening /
closing of a door of the storage comparfment. |

[Fig. 11] Fig. 11 is a flowchart for calculation of the
load le?el B on the basis of 'an open time of the door of the
storage compartment;

[Fig. 121 Fig. 12 is a.flowchart for calculation of the
load level B on the basis éf the frequency of opening /
closing and the open time of a door of therstorage
compartﬁent.

[Fig. 13] Fig. 13 is a flowchart for calculation of a
load level C on the basis of a rotation speed of a |
Ccompressor. o

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

[Fig. 151 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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2. The refrigerator according to Claim1l, wherein said
controller determnes the current operation |oad state
of said refrigerator in several stages on the basis of
said load level. 3. The refrigerator according to any
one of Clains 1 to 2, further conprising: door
- open-frequency counting neans for counting the
_frequency of opening of any of or all of the doors of
the pluralit sai d:starage conpartnents, wherein
Oper§gﬁagsgépﬁg8¥nggﬁsC?F@F? Sg'%piredetermned ref erence
freq cy Rf door .qpeniing; dd1sSaid ¢
[F&gntﬁgﬁlefggépggnﬁ%eg Fﬂg?ﬂggﬁﬂ:f$§%h§%cy_gf éﬁéning
calcfuiied B sahdadoglevanels I LAUEN Ga LA Hh BA0S: deSair
exceeded Said reference frequency, said controller
[ es said load level. 4. The refrigerator
temp&%%%?:iﬁg to any one of Claims 1 to 3, further _
[FAQMPHI[I NGijg. 17 4O ORARHAFIE (Basiplag esss for
asuri'ng an open tine when any of or all of the doors
calc®idie gt dd Nfd Saivk StDragec o pas i sest sthe eoutside
opened once or accunul ated open tine, wherein said
air HefprRgeavmans stores a predeternined reference
door - opened

l[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 Numeralsi
f0033]

1: operation panel

2: controller
3: cooler

~4: compressor
5: fan

6: lice maker
11: compartment selection switch
12: temperature setting switch
13: rapid cooling switch
14: ice-making switch
15: display portion
' 16: operation state display portion

16a to 160: operation state lamp
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time; and if said controiler det erm nes t hat
said open tine neasured by said door open-tine
nmeasuri ng nmeans has exceeded said reference door open

time, said controller increases said |oad |evel. = 5.
The refrigerator according to any one of - Clains 1 to
4, further conprising: rotation-speed detecting

nmeans for detecting a rotation speed of said
conpressor, wherein said storage neans stores a

predeterm ned reference rotation speed; and i f
2did mraslg eledet®rni nes that said rotation speed

detected by said rotation-speed detecting nmeans has
&dcee P LAWYt erence rotation speed, said

controller increases said |load |evel. 6. The

2 T | JRTRY 2 BN o any one of Cains 1 to 5,
fégfrmguéﬁh éigiggéensor

26: deor open-frequency 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: refrigeratingrcompertment

102: ice-making compartmenf

103: -vegetable'compartment

104: freezing compartment

105: switching compartment

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

113: vegetable compartment door

114: freezing compartment door

115: switching compartment door
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operation tinme measuring neans for neasuring an
operation time fromonce said conpressor is started
till said conpressor is stopped the next tinme or an
accumnul ated operation time, wherein said storage
nmeans stores a predeterm ned reference operation tineg;

and if said controlhenmget erm nes that said
operation tinme nmeasured by said operation tine

measuri ng nmeans has exceeded said reference operation

tinmg, said controller increases said |load |evel. 7.The
1-re?ﬁ @3?%&@?”5@5’39%’% to any one of Clains 1 to 6,

f ur GhalrARPBf 4tStdHE compartnfewtsi de air tenperature
dettgr:ktﬂl ng ‘neans df% detecting 'an outside air

t engefreering ofcle apparetusharaidiag i eeMprgesel & pacling said
install ed, wherein said storage neans stores a

St‘ffﬁg@éioé"?l:?ﬁ%@etlrseference outside air

operating means for making various settings and various operations;

display means for displaying information set by said operating means
and an operation state of the refrigerator;

storage means for storing information set by said operating means; and

a controller for controlling said freezing cycle apparatus and said
display means, wherein

said storage means stores a predetermined reference set temperature;

said operating means sets a set temperature for any of or all of the
plurality of said storage compartments;

said controller calculates a current load level of said refrigerator on the
basis of a use state of said refrigerator and determines a current operation
load state of said refrigerator on the basis of the load level;

said display means displays said operation load state; and

if said controller determines that said set temperature is lower than said
reference set temperature, said controller increases said load level, while if
said controller determines it to be higher than said reference set temperature,

said controller decreases said load level.

2. 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.

3. The refrigerator according to any one of Claims 1 to 2, further
comprising:

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, wherein
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tenperature; and if said controller determ nes
that said outside air tenperature detected by said
outside air tenperature detecting nmeans has exceeded
said reference outside air tenperature, said
controller increases said |load I evel. 8.The

ref GhigesRirage aREARS | Sidrds0a apederamithed raferende titeqliency of
wherein If Said controller determnes that a rapid

dooo_opezniggbpled Iati on i s executed by said operating neans,
said contro rLncr gl .
ot 11 spBiro i AMBURRES A pdld L RRfucEy B opPnfhg counted by
saftPgRF t BFeH-frequency cduhtiegzimegnsyhbe exyeexdatusaid reference
I ncludi ng a conpressor for cooling said storage
fregiompay tsaich centrollerdpereases §akeland 9% naki ng vari ous
settings and various operations; display means for
di splaying infornmation set by said operating means and
4.an OnNwY abirigerstoat acardingeto edmy gaventadr Claitner dgdonBarfarther
for storing informati on set by said operating neans;
comprising:
door 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 once or accumulated open time, wherein
said storage means stores a predetermined reference door-opened
time; and
if said controller determines that said open time measured by said door
open-time measuring means has exceeded said reference door open time,

said controller increases said load level.

5. The refrigerator according to any one of Claims 1 to 4, further
comprising:

rotation-speed detecting means for detecting a rotation speed of said
compressor, wherein

said storage means stores a predetermined reference rotation speed,;
and

if said controller determines that said rotation speed detected by said
rotation-speed detecting means has exceeded said reference rotation speed,

said controller increases said load ievel.

6. The refrigerator according to any one of Claims 1 to 5, further
comprising:

operation time measuring means for measuring an operation time from
once said compressor is started till said compressor is stopped the next time

or an accumulated operation time, wherein
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a controller for controlling said freezing cycle
apparatus and sai d di splay neans; and oper ati on
state detecting neans including at |east two neans in
a group conprised of door open-frequency counting
means for counting the frequency of opening of any

dookaRf sRirhgsl AssasObtordie apprexiatarmined referehcet opargtion time;,
conpartnents, door open-time neasuring neans for
anfleasuring an open time when any door or all doors of

t he.pl | i.d: . .
v PR R A A PO At
opéestrs fime measwingomedas tasiexgeadedsaid referepee dpefation time,

conpressor, operation ti ,ne Veasuri ng neans for
saitbe@nirolieg ingieasrs aaiddead IS¥E' 1 r om once sai d conpressor

is started till said conpressor is stopped the next

time or an accunul ated operation tine, and outside air
7.t enpReatrefriyetiatoe cacodimgans sy o edft iGlgimn odesbddurther

air tenperature of a place where said refrigerator is
comigtdnd'ed, wherein said controller calculates a

cur rcﬁﬂ%idlaoé’g tbFp8latlfe %1@'téd:_tih9f ficBAE FbPdetdttingeah asitside air
of at Teast two pieces of information in a group
tenpapatuse df afplaceswhercesqid rafrigesator isdngtaled avhewin t he
plurality of said storage co S ai ; ;
oper$id ngforRgg, Jneaps &ﬁ%’%&t %oﬁ%cﬁéatgﬁmrn%gul? feé)Pé/ur}%utotgl Kide air
teﬁ?béréiu‘?'e%ﬁf ation state detecting neans, and presence
of a rapid cooling operation by said operatin rrearas
and ifleatsr oontealier etesorines thaj seid ouide Sidegipatalis detected
said refrige ; | d: di i
by, 3?'5 %ﬁgwg?ﬂ"ﬁ %Bﬁ%earaﬂ];g é{%ge_‘zcﬁl_n%@%ﬂé’ hEB e edisPsaMiSeference

outside air temperature, said controller increases said load level.

8. The refrigerator according to any one of Claims 1 to 7, wherein if said
controller determines that a rapid cooling operation is executed by said

operating means, said controller increases said load level.

9. A refrigerator comprising:

a plurality of storage compartments;

a freezing cycle apparatus including a compressor for cooling said
storage compartments,

operating means for making various settings and various operations;

display means for displaying information set by said operating means
and an operation state of the refrigerator;

storage means for storing information set by said operating means;

a controller for controlling said freezing cycle apparatus and said
display means; and

operation state detecting means including at least two means in a
group comprised of door open-frequency counting means for counting the

frequency of opening of any door or all doors of the plurality of said storage
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compartments, door open-time measuring means for measuring an open time
when any door or all doors of the plurality of said storage compartments are
opened once or an accumulated open time, rotation-speed detecting means
for detecting a rotation speed of said compressor, operation time measuring
means for measuring an operation time from once said compressor is started
till said compressor is stopped the next time or an accumulated operation
time, and outside air temperature detecting means for detecting an outside air
temperature of a place where said refrigerator is installed, wherein

said controlier calculates a current load level of said refrigerator on the
basis of at least two pieces of information in a group comprised of a set
temperature of any or all of the plurality of said storage compartments set by
said operating means, an operation state result outputted by said operation
state detecting means, and presence of a rapid cooling operation by said
operating means, and determines the current operation load state of said
refrigerator; and

said display means displays said operation load state.
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