22 Novenber 2005 P27747 DESCRI PTI ON REFREGERATOR® TECHNBI CAL FI ELD This
invention relates to a refrigerator having functions éfN@a?&ﬁbér@OOﬁOOki ng.
BACKGROUND ART 10 A lot of research on food preservative function of
refrigerator has been made for a refrigerator. Anobng the preservative
functi on, p@vr]rmff ast-freezing techniques havg been devel oped for storing
the food without sacrificing its quality, in"which the food is quickly .
passed through a tenperature-zone of -1tC to. -5t a greatest ice-growng
zone for the food. Meat and fish are thereby 15 stored for a long tine
wi t hout dripping, securing a hi gh BESSEIPHH quality. Mbst recently,
devel opnent of fast-cooling function of a hot food and a
short-time-chilling function of beverage of a roomtenperature have been

made, adding a preparatory cooki ! | the refrigerator. As a

conventional. technol ogy of a ref'r%g@@%ﬁﬁ cooki ng device, not for 20
a preparatory cooking . .device, one can refer to Japanese Patent Unexam ned
Publication No. H4-73583. In this technology, a food material is frozen for

a certgn period of tinme and i Snd N oning liquid, and then
terrper?ture of the food is rai SW%%@?? atment, the seasoning
progressively i egRa i he  f . ' | de. ngtjtution
of 25 the cooI;]!i(Iﬁg dewhﬁgni gélgié&-g? n‘rgggvf\??%t@f @%%ﬁég fuéacﬁ?as_ ?%%ea o
Refrigeratmpkidyl is divided into refrigerating conpartnent 102 and '
freezing conpartnment 103 by a dividiing wall. Lowtenperature cooking
chanber 104 has shielding material 105,around its outer periphery, and its
front I 22 Novenber 2005 ‘

BACKGROUND ART

10 A lot of research on food preservative function of refrigerator has been
made for a refrigerator. Among the preservative function, many fast-freezing
teéhniq-ues have been developed for storing the food without sacrificing its
qua]ity, in which the food is quickly pa’sse_c'_l through a temperature zone of -1C
to -5C a greatest ice-growihg zo.ne for the fddd; 'Meat and 'ﬁsl'.L are ‘thleréby

15 stored fora long time without dripping, secuﬁng a high preservative quality.

" Most recently, development‘of fast-cooling function of a hot food and a
short-time-chilling function of beverage of a room temperature have been made,
adding a preparatory cooking function to the refrigerator.

As 2 conventional technology of a refrigerator for a cooking device, not for

20 a prepaljatory cooking device, one can rpfer to Japanese Patent Unexamined

: Pﬁbliéati@ﬁ No. H4-73583. In this técﬁnélo@ a food matenal 'ii's.fro.z;én for a
certain period of time and is immersed in seasoning liquid, and then
temperature of the food is raised. With this treatment, the seasoniﬁg
progressively impregnates into the food, and a pickle is made. Constitution of

25  the cooking device is éxplajned with reference to Fig. 13. |

Refrigerator 101 is divided into refrigerating compartment 102 and
freeﬁng | compartment 103 by a dividing wall. Low-temperature cooking
chamber 104 has shielding material 105$ar0und.its outer periphery, and its front

1



P27747 2 opening portion is covered with hinged-type door 106. Cooling
device 109 is conposed of conpressor 107 conpressingob Rfgtbgssedtosf or

| i qui dati on and cool er 108 evaporating the |liquidated refrigerant for
cooling. Cool air produced by cooling device 109 is forcibly sent into
Iomktenperﬁ%?%$7cooking-chanber 104 5 through airflowduct 111 by

ai r - bl owner . Upper heater 112 and | ower héater 113 are pl aced on upper
side and | ower side of | owtenperature-cooking chanber 104, constituting

- heating device 114. Operating panel 116 i.s for setting up cooking

t enper at ur@Peamag tiorgonds coeaed Withdhimgedrtypd dbdb106. Cooling device 109 is

| ow t enper at ur e- cooki ng- chanber 104. Wth this set - up, an appropriate

t enper at ur @IABeFRgtfeemIestnel) Tporsp hiseinzarefdgaiant dadliquidhtisn aMiesddaod
material 115 is placed in | owtenperature-cooking-chanber 104, and tine

and t enper & e¥aperatng thendiaidated rerigerags tfomiconlingpeCaoli aly pavdeiced 136, t he
.-cool air proﬁlﬁ%e‘g i.n cooler, 109 is circulated by air blower 110 inside

| ow t enper&@C ya%s A8Y dr drrsably1snt Mte dewrigmpevatunecerking-chambenrlCd

pr edet gr m ned ri of, ti and, gausin | asnmol ysis of the food material,

Phereby prigareReidlostiuit I wergouentthi doprmnhentpn Hgranblontedeatis' f ood

mat eri al . ceed] upper and l,ower .heaters 112 and 113 of heating device
114 heat f%’g B %%%3?3@1‘_?21’%%’1‘1& Al 1g7er neide cofs dY temarmiHe-conkingrod

| mpr egnat ' Ih freezi.n uses plasnolysis of the food 20
wi t hout hg%gngq?é}s%qlg,cgg# s %&%&%ﬁcﬁg%‘?egnat es into the food, making a

' di du 1 ( £ . ' t.in whjch th I ng.
wmter il nay. cadhly T e oo P sEAEE b PR e RGBSR o
Torri Ger al o ST o o R By e RN SRRl FORT WA et g

refrigerator's function is 2 I'ng a pic

space 10s |ef,tain@préfigatl EohFerabuROin IBYEmeal beforhes ?g@{iﬁfgnﬁ)} fdaehegbq use of

refrigerator space is remained. Besides above, because _
| ow t enperBites, ewbenkbod g ri15sippheed innow feng@hii@iodkididchamber
a

conpartment, tinme is requires to freeze the food, therefore
104, and time and temperature for food material 115 is set with operating panel
116, the cool air._prod_uced in coqler_ 109 1s circulated by air blower 110 inside -
Iow-temperatﬂfe-ébokin’g—éﬁamber 104, freezing - fooa fnétéﬁal 115 for .a
15  predetermined period of time and causing plasmolysis of the food material,
thereby preparing a condition whére seasoning may impregnate into the food
material. Succeeding, upper and lower heaters 112 and 113 of heating device
114 heat food material 115, facilitating the seasoning around the food
impregnates into the food. Thﬂs, freezing causes plasmolysis of the food
20 without help of sali;, and the seasoning impregnates into the food, making a
. sodium-reduced, pickle. By creating an environment in ;which j;he' seasomng
material may easily impregr_lates into the food material, cooking time for the
pickle is reduced. |
However, in above conventional constitution, refrigerator's function is
25 limited only to making a pickle, so a dead space is left when the pickle is not
made, and a task of inefficient use of refrigerator space is remained.
Besides above, because the low-temperature-cooking-chamber is placed in

the refrigerating compartmeﬁt, time is requires to freeze the food, therefore a

2



2 22 Novenber 2005 3 user has to wait for long tine to make the pickl e.

~Mor eover, because the food is frozen then thawed, mtggwggﬂﬁgggd@g t he food
od an

is separated with the plasnolysis, running out of the start

snel ling. Further, because the freeze/thaw cooking is limted only to nake
t he pickle, the freeze/thaw cooking funcgion is not effectively utilized
for other food material or food. Still further, because the heating
devices are placed in upper and | ower sides of the cooling chanber, power

consunpt i on serhat [BRAEH BRSO KNGt pekigases, meking hard for the
refrigerator to save energy. SUMVARY THE | NVENTI ON According to an

aspect of the predsrtovies)bedatiieQhic fdoll & Pode tHeh BMIvEE Syater Ltk B RS is
conprising a cooling device; a heating device heating and thawi ng a food

whi ch is frepemtedrwith thdipjasirobysén rimnihd eutcefahé rpddedisert and a freeze/t haw
cooki ng conpartnment preserving the food after the cooling and the heating,
wherein, the™8i8ging device is installed on a bottominside the

freezel/ t haw cooki ggﬁ:orl'r)part r{gegq;r wherein, the freeze/thaw cooking
conpart ment i ncl udBEieh PRGN thereery/hay repkumsfidliaited oplyfe makedhe haw cooki ng; and

a space bet case and the heating.device with a predeterm ned
di st ance, V\/\r,}g%’ tr%l% @rtg Te 3‘3’8?@%‘& @‘éc\t}f’%@ HOtCe%ﬁ%tgglyﬁf‘%ﬁ%qr)?@F%ﬁ’%q matggal PHod
consi sting gyfd eezi ng process, and the heating device softens the food
pl asnol yzed in the freezing process to get a predeterm ned cooking

condition consi sEiiM@nteN8alabRAnPEARES Fovich 8 Sled t hE & epeat s
at | east one cycle of the fraeezi ng ggogéss g%da %%‘e%ﬂ%&hﬁlﬁg&%{g@gg’sg{ BRI EF

DESCRI PTI ON tiFcobit g DRAVYENGS ver G onskuripSiod fhioRezt vl okWigeieBfse@ niRinp POT ti on
of a refrigerator in accordance with exenplary enbodiment | of the present
i nvention. 2grdNenibertsEize2@0 % save energy.

SUMMARY OF THE INVENTION
According to an aspect of the present invention, there is provided a refrigerator
‘comprising a cooling device; a heating device heating and thawing a food which is
frozen or mildly frozen by the cooling device; and a freeze/thaw cooking compartment
preserving the food after the cooling and the heating, wherein, the heating device is installed
on a bottom inside the freeze/thaw cooking compartment, wherein, the freeze/thaw cooking
compartment includes a case for placing a food for freeze/thaw cooking; and a spaée between
the case and the heating device with a predetermined distance, wherein, the cooling device
causes plasmolysis of the food consisting a freezing process, and the heating device softens
the food plasmolyzed in the freezing process to get a predetermined cooking condition
- consisting a heating process, wherein, the refrigerator repeats at least one cycle of the freezing

process and the thawing process.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a longitudinal view of a main portion of a refrigerator in

accordance with exemplary embodiment 1 of the present invention.



3a Fig. 2 is alongitudinal view of a main portion of a refrigerator in
accordance with exenplary enbodi nent 2 of the present 25'&1‘6@%5&%)0? g. 31is
a front view of a refrigerator in accordance with exenplary enbodi nent 3
of the present invention. Fig. 4 is a front view of a refrigerator in
accordance wth exenplary enbodinent 4 of the present invention. Fig. 5is
a longitudinal view of a main portion of a refrigerator in accordance with
exenpl ary enbodi nrent 5 of the present danvention. 22 Novenber 2005 P27747 4
~Fig. 6 is alongitudinal view of a main portion of refrigerator in
accordance wit h Bgehii atopsntiaal Wentofe mainmestion eSemitigapditinon. Fig. 7 is
a longitudinal. viewof a in portio refrigerator in accordance
e i

A of a
with exenpl a3°§CdarEoHIHhssmp inept LR PresRRIRERY: 5 Fig. 8 is a
| ongi t udi nal vi ew.of, a i Qrtion .of refrigerator.. rdance with
exenpl ary embodi TRt 8 T AL e Eb REeRob it dcsrrdaegvich reabp e I Ui na

view of a mBlyhoRfehd P8F 1 prékehtGiveh@fy at or in accordance with exenplary
enbodi ment 9 of the present 1nvention. Fig. 10 is a front view of a

refrigerator in gGgof BaneéhtWidwoPxMEaivr inldcoibad wRmExehiplay the present
invention. Fig. 11 is a block diagramcontrolling the refrigerator in

accor dance wintbodinexeifltiarpresemthodniant 10. Fig. 12 is a timng chart show ng
actions in frosting and thaw ng cooki ng processes of the refrigerator in
accordance with dkanpisar lonaithdidieheiew ditn maipspartign of @ refrigeratonyi t udi nal vi ew
of a conventional refrigerator. DETAI LED DESCRI PTI ON OF PREFERRED

EMBODI VENT  3e%afgsravih exemalnmebodigrenty ofdhenreset A6RUqn this invention is
described hereinafter with reference to drawi ngs. Detail ed description of
sone



20 constitution is omtted so long as the constitution is the sane as in a
conventional refrigerator. The refrigerator in this iaﬁﬁﬁkéﬂﬂeﬁ 5udes a
refrigeration cycle conposed of a refrigerant conpressor, a refrigerant
vapori zer and a heat exchanger, a heating material including a foam

ur et hane ngj &g'ning a tenperature in the 25 refrigerator, an air bl ower

i ncl udi ng 4& Eel-fan and a sirocco-fan, a 4tenperature sensor. including
a thermstor, and a control circuit controlling operation of the
refrigerator based on predeterm ned tenperature and tinme. However, because

any of these coR#. i6tigeribngendianbviskfGOAYENHHRRHR df&eﬂﬁam@gn'ﬂ%&@aﬁ 02005

P27747 5 detailed illustration and operational descri on are excl uded.

( Exenpl ar y véttbeximplatry tmifidgment 6 of éhel pagédiidiveationi ew of a main portion of
a refrigerator in accordance with exenplary enbodi ment |I of the present
invention. 5 AsFghoWisia lengitudinah dewwel at ypdnf petios/ bhawreftddrathr in
conpartment 1 is equipped with door 2, .and is surrounded by insul ating
material 3agpaydancd vith qxempliaer érebodiesy 7ofithe ipresmpdnedrdibri.n' fr eeze/ t haw
cooking_conpartpent_1. Airf|low duct 5 has danper 6 hal fway inside airflow
duct 5 @nd i s obhl§ 1scarpseitadingd vieweok At mmaincpottiong of enpefrigaratorl in Cool
air produced in a 10 refri g(ir ation cycle (not illustrated) is discharged
into the c&ﬁ%ﬁ?ﬂ%‘f’l xegiplagyynbediment Saffhg ®ressat inventanst i t uti ng an
air flowin thegqconpartnment... In |ower surface of freeze/thaw cooking
conpartnent 1 i E84i Vilgi % Opgitpdinal iew 4ok agrain peRtion, of @arelrigerateredn i ng

dovi co, "o o SRR ALy GhbodinEal iof e rBR iR o ong s 11 i s
installed i .1 8. d 10, f bei
praserved or Trodeatt Rl abledi Br & KrbsPBBR e Rerded oth Srten
made of hi ghbohfhoRd I@Qf‘ﬁié'-: ﬂeg&trIB@&Eﬂi%}. such as alum num Sensor 13

controls tenperature for ol 1ng contr and heating _
Fig. 11 is a block diagram controlling the refrigerator in accordance with

exemplary embodiment 10.
- Fig. 12 is a timing chart showing actions in frosting and thawing cooking
processes of the refrigerator in accordance with exeﬁplary embodiment 10.

15 Fig. 13is a longitudinal view of a conventional refrigerator.

DETAILED DESCROPTION OF PREFERRED EMBODIMENT
Exemplary embodiment of a refrigerator in this mvention is described
hereinaft_er with reference to drawings. D(;tailed description of some
20 constitution is omitt_ed S0 Vlong as the ~constitution is the same as in a
o com}“entionél;reﬁ"igejrator.- ’7 S e
The refrigerator in this invention includes a refrigeration cycie composed
of a refrigerant compressor, a refrigerant'vaporizer and a heat exchanger, a
heating material including a foam urethane maintaining a temperature in the
25  refrigerator, an air blower including a propel-fan and a sirocco-fan,‘ a
temperature sensor including a thermistor, and a control circuit confrolling‘
- operation of the refrigerator based on .predetermined temperature and time.-

However, because any of these constituent members are conventionally used, .

4



control. 20 Next, working principle of exenplary enbodinment 1 of this
I nvention is explained. Food 10 is placed - on heat Eﬁige%n‘ﬁéri%%pl ate 11
and ..stored -in freeze/thaw cooki ng conpartnent 1. Fo preservi ng
tenperature zones include a freezing tenperature zone of about -181C, a
m | d-freeéﬁfp.éitgerrperature zone of about -3C, an ice tenperature zone of
about -19C, d %hil | ed tenperature 25 zone oP about 1C, a refri gerating and
veget abl e preserving tenperature zone of about 49C, and a wi ne preserving
- tenperature zone of 8C. The cool air produced in the refrigeration cycle
(not i | | ustetailestiflustragientanidropeaatifhawlederéption anslexdudégchar ged out of :
~di schar ge n(*outh 7 for cooling food 10. 5 22 Novenber 2005 P27747 6 Danper 6
-pl aced i nsilbeemplagdymbpdiaantilBw duct 5 controls amount of cool air flow
and mai ntains tenperature inside the conpartment within a preservative
~ tenperature foFighé isbpdengitudinal Heaweof @ pravegortivmdiofi di reftigpeatbr Gn i S
utilized as a tenperature 5 conpensator in the preservative. function.
pr event i nGEURBBrAV e RmMare ng@@ntﬁiwr‘l ofithgmaeserghoyentignespeci al |'y “at
outsidg the freezing tegperature zone. The preservative function is _
prefer§b| y switScHBR 1R §1g.nhia dravwestas feeze/thew pending cosprytment pier at ur e
zone, but %ne. out, of. several tenperature . zones. Wien the refrigerator is in

a freezelt gWPE’SngﬁB Ghét A8 1 ShereEsied diy nslafiag auaterialed around its

w duct 5 and

(el 9eraghutie (o0l ) HAaLER St Lo LB 1.
rsseel hewipgakee, o EBLgl, s SnRRES ARG SoBE BB Reb
Siiener ovnddd i RS B ne R G, 190G AL o
tenpel@t ur eefzipBeatiin RMW (notLliGstdh B | dHadha@gad Notol GIPER AP P &RGuCdr about
coo] air discharge mouth 7, constituting an air flow in the compartment.
In lower surface of freeze/thaw cooking compartment 1 is dividing part 8.
In dlmdmg part 78, “heater 9 a heating'device preferably an aluminum foil
heater is ezﬁbedded. As the 'héating device, a radiant héai:er r:)r a niagnétrdn
15 cén be used as long as it is installed in a pléce other than on dividing part 8.
Food 10 for being breserved or freeze/thaw cooked is placed on heat-
-transmitting plate 11 made of high thermal-conductive material éuch as
aluminum. Sensor 13 controls temperature for cooling control and heating
control.
ZO ) A Ne'xt, working principle of exe_mplary embodiment 1 of this mvention is
oo explamed i?obd 10 is "plaéefé'['-_ cn Vhéat-'tréhsmit-ﬁ_{ng blate 11 efnd-_:s;'toré;i-‘in l_
- freeze/thaw cooking compartment 1. Food preserving temperature zones
include a freezing temperature zone of about -18C, a mild-freezing temperature
zone of about -3°C? an ice temperature zone of about -1°C, a chilled temperature
25  zone of about 1C, a refrigerating and vegetable preserving temperature zone of
about 4°C, and a wine preserving temperature zone of 8C.
| The cool air produced in the refrigeration cycle (not illustrated) is sent in

airflow duct 5 and is discharéed out of discharge mouth 7 for cooling food 10.

5



31C, the ice tenperature zone of about -11C, the chilled tenperature zone
of about 1C, the refrigerating and the vegetable pre | rature
zone of about 4C, and the wi ne preserving tenperatUrng%{rllﬂg%%rezggg Next ,
the freeze/thaw cooking is specifically explained. Food 10 is placed 20 on
heat-trans;p’ Hgya?g plate 11 and put in freeze/thaw cooki ng conpartnent 1.
The food 3 If st cool ed by the cool-air di §charged. t hrough cool -air

di scharge nouth 7 until its tenperature falls down and freezes the food.
Wth this freezing treatnment, noisture content in cellular tissue of food
10 i s i cedDaamper 6 placek paidiehlaMwhy wf apifasmihstzesorthelsfaeocinthdlcbslvwiinflow
supply of the cool-air from 25 discharge mouth 7 is stopped and heater 9 is
ener gi zed. apdamaintamsitemipegatyst airsiddl theacmnpastndre kadtinod peateratiet o
food 10, and the food is defrosted. Food 10 is softened, plasnolyzed by
freezi ng atempewdipgforithe phiest food. content of cellular tissue, and. secures
a prescribed cogking condition for the 22 Novenber 2005 P27747 7 food is
secured. The prE§aterp&d dessdi ng dbrding drants 8r 3 evtibiged casy a5t temapenhiune
food 10, such as fr_esg veget abl e-cut of Chi nese radi sh, Chinese cabbage,
carr ot , O onCBMPERzAtor Wy Ehepaeservative AyRetden @ravantieg tenpearatyze fom fallog

bbed wi di _ ,. but . d d d d f db
Lol s | YpuBibs - SERSEEE dspedifly o ausit b ThHAY CompHEBEnEPRon | S
f d Wwh t he. - i S. f.t th i
o oare ¢ e bR AvEO RSl TRt ably yRiPOIBRETRAD R fong sREE o G o
¢ at. T ruarigey STt ai
Copr oo Foltle S it SLEOLE Dk oAl RntF DI CORALAR '
taste |ike ffRSRaoPesSR ARdel a&%o&gémdﬁ&ﬂrﬁacﬂg éot%}]gﬁcggcﬁgﬁga%ﬁ {13t 0

hand- made butter with little churning escri be and

heat i ngo CYQbﬁig@@@ﬁé@Zﬁﬂ@%&tﬂﬁubfﬁt&Bn 36ht0mh aRflowCAIAE AHd WENWREST 060
food 10 so that a sodiumreduced pickle or a food

cool-air discharge mouth 7 freezes the food to be freeze/thaw cooked, then heater

9 placed in dividing part 8 thaws the food. When the freeze/thaw cooking
function is over, the_ funct_ion is switched over to the preservative function, where
the food can'bé pfeserved in one of the .te.n:tpe;rat'u'ré ‘201‘198. out of therﬁ'e'-ez.ing‘
15 temperature zone of about -18°C, the mild-freezing temperature zone of about -
3C, the ice temperature zone ofr about -1C, the chilled temperature zone of
about 1°C, the refrigerating and the vegetable preserving temperature zone of
about 4°C, and the wine preserving temperature zone of 8C. -
Nt_axt, the freeze/thaw cooking is specifically explained. Food 10 is placed
20 on heat—tx_'ansmitting plate 11 and put in freeze/thaw cooking compartment 1.
. “The food s ﬁrst cooled by the cool-aur aiécharéed,_thrdﬁgﬁcdoI~-a§ii' dlscharge
mouth 7 until its temperature falls dowr_l and freezes the food. With this
freezing treatment, moisture content in cellular tissue of food 10 is iced, and its -
expanded-volume plasmolyzes the food. Following, supply of the cool-air from
25 discharge mouth 7 is stopped and heater 9 is energized. Heat-transmitting
* plate 11 transmits the heat of heater 9 to food 10, and the food is defrosted.
Food 10 is softened, plasmolyzed by freezing and loosing the moisture

content of cellular tissue, and secures a prescribed cooking condition for the

6



i | d- f r eezi%gt A cPpERANG ecucpber; whilehydrated andsefteyed ag it b
. dependi ng on ﬁ%@f of faod and chilling tenperature of the food). An-
appr opri at &8¢ PRPASE dPtWQfﬁr&utdl%@%é'dfﬂ?teﬂzﬂH@ﬁﬁ%@dM- P27747 8

wi th new sensory taste is sinply prepared. Because the softening is easily
15 facilitated with the cooling and heating cycle, it ?@&ﬁgﬁﬁm%%ogffective
prelimnary cooking treatnent before actual cooking, ? erefore cooking tine
is reduced and energy for heating and lighting is saved. The cooling and
heati ng cyg%ﬁFQfeds to be repeated at |east gne tine. But, Dbecause several
times of r I on increases a degree of in%regnation, an .20 appropriate
nunber of cycling can be selected for food 10 for its kind and .cooking

pur pose bal ancing a degree of inpregnation, a desired sensory taste and a

 process tirfeod mnsesmded.enPee aresceibefl @okingepndition és sefosredpieci §tiaed wiiarbe t he

freezing ten‘ferature zone. However, it is not always necessary to cool the

f ood down tfeod A9, sughGis anfreth eesgietaplprout exfsChinesh erasisp ctbimdsatcabbigegher

tenperature in the freezing tenperature zone, or at a te'r}perature in the
3,1t rutubbed viish - 59C

tenperature is tai ned by choosing an ice-crystallization-ratio of the
food afd a si ngPQS’% ﬁ@-%\ﬁiﬁ’@tté’lutd\‘ CRIPIIRS 2FJIRA 16 Phe enndilien s referadse
freezing ter ture 1.8 not extrenely | ow, Wi ng i s easy, therefore the
repetiti ont%g%) Sﬁ%%ev%l?%ﬁ ti’r‘?dnef‘ﬁﬁ% }f‘gsque%ﬂ%s%n‘i:g@?/ .Se%soﬂén%l rpeFEReate fae
refrigeratgr.ipsaccordance with exenplary enbodinent | of this i nvention
ef fectively, uses the cooling device cooling with the cool-air produced in

e R L
11,4 ke o oo ko B SRERaR Y e 2
the 10 component so that the yogurt gets a new sensory taste like fresh cheese and the
raw cream is ready to be processed into hand-made butter with little churning.
As described, the cooling and heating cycle accelerates the impregnation
of seasoning and water into food 10 so.that a sodium-reduced pickle or a food
o with new s'eﬁéory taste is sm:ply p’répared. " Because 'thé'sof.tehi‘ng is easily |
15 facilitated with the cooling and heating cycle, it becomes an effective
preliminary cooking treatment before actual cooking, therefore cooking time is
reduced and energy for heating and lighting is saved.
The cooling and heating cycle needs to be repeated at least one time. But,
because éeveral times of repetition increases a degree of impregnation, an
.20 appr_opriate number qf cycling can be selected for food 10 for its kind and
| 'A-‘co_ok'ir.ig purpose b_é];anc.‘ingr a dégreé of hnpfégﬁaﬁoﬁ, a,desi'ré_d sé.n_s'(.)ry‘tas‘te and |
a process time. |
An end temperature of cooling -process is speciﬁed to be the freezing
temperature zone. However, it is not always necessary to cool the food down to
25, -18T, and freezing process can be suspended atr a higher temperature in the
freezing temperature zone, or at a temperature in the mild-freezing temperature
zone (which is ordinarily - 3°C, but -1°C to -5C depending on kind of food and
chilling temperature of the food). An appropriate codking condition at a higher

7



freeze/thaw cooking function, a refrigerator satisfying both the
preservative function and the cooking function is proyide bé@ﬂogg a
variety of nmeals available for people. Wien a conventronal rfefrigerator .
stores a hot food before cooled, the food 15 raises tenperature of already
exi sting fggg 0 the user is recommended to_cool the food before storing.
However, b Z% freeze/ thaw cooking conpartfent 1 is surrounded by
insulating material 13 preventing heat to radiate to other conpartnent,
the hot food, such as rice just boiled and wapped up or put .in a

| unch- box texapetagfife isidbdameddiyattmobimg maicadrpstalivativnaatiaf tha fud sied awhi ch

need 20 rough heat renpval, is stores straightforward in the conpartnent
for cool i ngzanbicerystaigvowy ihéhe food. TAudhisammet hescatwa febpingftempeoaiirag a
hot food, as it is heated., is added. Freeze/thaw cooking conpartnent 1

ef fici ent |17 BeY extremelndpwnthardog isaage, terefore theniepetitivnofifseeziimandd.
Here, " hot' K stands for a tenperature of 25C or 25 nore. Heater 9 placed in.

di vi di ng pﬁﬁwwalg s a tenperature cpnpensat'or_ preventing a
ommer ure 0O, Ln, S PIESSLNL Lue et o especr Al ihe Leperature
2055 27741 0 R e Bt B e ™ *
coc, 9 SRR, iSR! S b O A SRR ™
an odor i $Test BY GTREFRE ol ol R RIS HAR-0R08HTP SRIREC PERRng tekRETy 2o

L) e ety SHSBLEAORASRIAD ) PR

case 40andaren effeetdvsllt el ¢@0KIMIY for the preservative function but also for the

.' freeze/thaw cooking function, a refrigerator satisfying both the preservative

function and the cocking function is provided, making a variety of meals

~available for people. - '

'When a conventional refrigerator stofés: a hot food before cooléd, the food

15 raises temperature of already existing food, so the user is recommended to cool

the food before storing. Howevef,_ because freezefthaw cooking compartment 1

is surrounded by insulating mate_rial 18 preventing heat to radiate to other

compartmgnt, the hot food, such as rice just boiled and wrapped up or putin a

| lunch-bo_x and stuff like a potato for salad or an onion for hamburger which need

20 rou_gh hegt removal, is stores straightforward in the compartment for cooling

| :"andfbi're-inox-ring"heﬁt. o S R

Thus, another functiqn for cooling a _hot food, as it is heated, is added.

Freeze/thaw cooking compartment 1 efficiently utilized anld' an added value of

the refrigerator is énhanced. Here, ‘hot’ stands for a temperature of 25C or

25  more. |
Heater 9 placed in dividing part 8 is used as a temperature compensator

preventing a temperature drop in the preservative function, especially the

temperature drop by under shooting outside the freezing temperature zone.

8



10 conpartnent 1. The device is preferably installed in an area where the
cool-air is circulated such as in the nouth area whe ir is
drawn into the conpartnent. Still in addition, case %ENFQ%EB %005
freeze/t haw cooki ng conpartnent 1, being coated with, an antim crobi al
agent or %4}{ a material includi ng the 15 anti m crobi al agent,. prevents
propagation of " bacteria in the freeze/thaw %oked food. Any container
speci al i zed for freeze/thaw cooking function in the conpartnment prevents
di ffusion of the odor, by controlling propagation of bacteria as long as
it is coatiat.whe heatpy I&ﬁf%rhedttdmeal asgdeatiog devicrade dffrashiagfaneionl

I ncl udi ng the t.imcro ensuring a long tine preservation of 20
t he food. (Exe%lﬁg@déﬁgég‘? #e%pstzygﬁugct@,u O@erltbﬁmqoghmgeﬂommnth mai n
portion of. a refriger in. cod nce wi.ith exenplary errbodlrrent 2 of the
present i nveMigh &?ﬁg‘f&z /tefx&wnemnﬁg edapdr valsar of the
p03|t|oned n top of freezing 25 corrpartment 14, cooling device 15 is ' ‘
|nstalled“‘iﬁr "i‘?g?:lk si de of freezing corrpartnent 14, and fan 16 is

|| d | d '
16 supB 1 es codr AMLREGh Bl debiriitacinie A iptalefrBosapt t%
Ki duct 5 d enber .
P77 10 Tre/ R ocbldfh AL Z*c’%%%@\ff {0, ot Giir LRI o,
n dj
posi ti onedon@éhit %p?%eé;&vﬁegé 9@&32@8% Hfa%%z}olﬁ ‘?11 Eff]éeziﬁ)g £ 3% in

corrpart ment 14, air ore al Oow T esl %t ance

is small, E@c»ddi*iﬁiné B6vieO8b cahbel BistAldd i S0 gé’mﬁﬂﬂ a%‘lifngé ?ast gé(ww%&‘duced

into the conpartnent. This 5 arrangenent freezes a fo uring a
cool i ng prmtedateatertr efre/ éddheic OMK NGn  cAfeTL£bynE 0BKI ffe MBS | BoRfHR t €ned

and cooking efficiency is enhanced. (Exenplary Enbodi nent 3)

10 compartment 1. The device is preferably installed in an area where the cool-air
1s circulated such as in the mouth area where the cool-air is drawn into the
compartment. |
_ Sj:i]l in addition, case 4 placed in freeze/thaw cooking compartment 1,

: Beiﬁg eeated with an antimi(:robiai agent.or- made of a material including the ‘7

15 antimicrobial agent, prevents propagation of -bacteria in the freeze/thaw cooked
food. Any container specialized for freezefthaw cooking function in the
compartment prevents diffusion of the odor,r by eontrolljng propagation of

bacteria as long as it is coated with the antimicrobial agent or is made of the
material including the antimicrobial agent, ensuring a long time pfeservation of

20 | the food |

R (Exemplary Emb0d1ment 2)
Fig. 2 is a longitudinal view of a main portion of a refrigerator in
accordance with exemplary .embodiment 2 of the present invention.  Fig. 2
shows freeze/thaw cooking compartment 1is positioned on top of freezing

25 compartment 14, cooling device _15 is installed in a back side of freezing
compartment 14, and fan 16 is installed in an. upper part of cooling device 15.

In this constitution, fan 16 supplies cool-air produced by cooling device 15

with freeze/thaw cooking compartment 1 through airflow duct 5 and air

9 .



Fig. 3is a front viewof a refrigerator in accordance with exenplary

enbodi nent ‘3 of the present invention. Fig. 3 shows t f[@§§i 10

t enper at ure-zone chanber 17 incl udes freezing-conpart%%hkfwer ) F§g§naking

conpartment 19, and freeze/thaw cooking conpartnment 1, and that

refrigerati gnperature zone chanber 20 in hgdes refrigerating

conpart nent and veget abl e-storing conpar nt 22. First cooler 23 is

accomodated in freezing-tenperature-zone chanber 17 and second cool er 24

S accohnn%g; din 15 refrigerating-tenperature zone chanber 20. First

cool er 23 {schargesmonph Tey dfespugq freezadihser seaking ofmphriment30 B ositidmwed

tenperature to c?gk freezi ng- tenperature-zone chanber 17, and second

cool er 24 P2 EROT Jeezinesomsrtnenh 14 adissenhtafrecsing gempativeant 14 airflosnd

about -20 9C relativel y. hi gher ., tenperature to prevent dry up of inside

the. chanbeAUhA cAB Hehet Shets e aip fgweresisiancais smalbisodhat the coplair s |
‘cool er

constituti -freezel thaw cooking conpartnent 1 is cooled by first
23. Wth t%?ﬁsm%r%t %n&%n?uﬁie}? us’é‘(%ﬁcf“sc?ggdﬁ%r't% REPPABLReRE. | ondiis

' I [1h Ki , fi.
ooy or > 25 BHTERELR PR Bod FRR A R iR R 2 Bha K gosiEL i on,
while secomgrubothatingt, SRIATERT ] A0F RISAFFITILYS 1 URRbLER, (BxemPl ary

Enbodi nent 4) a front view of ‘a refrrgera rdance with

exenpl ary 1QEZEmpPyemaboddtnt3 7747 11 enbodi ment 4 of the present :
I nvention. Fig.4 shows that freeze/thaw cooking conpartnent 1 is installed

bet ween ref ri geFR{ iNgs GOMRAL VBR 024 ?éﬂgefé%@ﬁ&&bdc@cﬁfaﬂké%tﬁ%ﬁ{ﬁl t 22,
freezing conpartnent 18 is placed under “vegetabl e-storing conpartnent 22,
first cool embpdimentacy oofroghat erledent iRRAIthG. 5 TEPH tdMNs kBat 2fdesggoNd
cooler 24 is accommodated in refrigerating

10  temperature-zone chamber 17 includes freezing-compartment 18, ice-making

compartment 19, and freezefthaw cooking compartment 1, and that
refrigerating-temperature zone chamber 20 includes refrigerating compartment
_ 2} and vegetable-storing compartment 22. - First cooler 23 is accommodated in
' ﬁ'eezi-ﬁg-temperatﬁre-zdne chambéi' 17 and second cooler 24 is acéqmmodatéd in B
15 refrigerating-temperature zone chamber 20. First cooler 23 is set at an
evapqration temperature of about -30°C, a low temperature to cool freezing-
temperature-zone chamber 17, and second cooler 24 is set at an evaporation
temperature between about -5°C and about -20°C, a relatively “higher -
temperature to prevent dry up of inside the chamber and to enhance food
' 20 preserva'tive function.
- Tn this .consftritut‘iror.i,‘ fréeze/théw cookmg compértméﬁf lis qﬁﬁied by Lﬁfst
cooler 23.
With this arrangem_..ent,i because first cooler 23 having the lower
evaporation temperature cools freeze/thaw cooking compartment 1, first cooler
25, 23 conducts a freeze/thaw function as well as cooking function, while second
cooler 24 enhances a food preservative function.
(Exemplary Embodiment 4) -

. Fig. 4 is a front view of a refrigerator in accordance with exemplary

10



compartment 21. In this constitution, freezelthaw cooking conmpartment 1 is
cooled by second cooler 24. In this arrangenent, becgg% $h6: pEhaw
cooking conpartrment 1 is 10 cool ed by second cool er , YTTSt ‘ool er 23 is
not influenced by heat caused in a 15 heating process of the freeze/thaw
- cooki ng,- szﬁgﬁ degradation of quality of (a; food stored in freezing
conpart nmen , a tenperature-rise-sensitiv 1 conpartnent, is prevented,
and first cooler 23 is not required to have. an extra cooling capacity
particularly to prevent the degradation of the food quality. In exenplary
enbodi nentembedimerd $oftlenprdsentnveationf r Feg é/shoaw thaokidege/thanpackimgnt 1
Is positioned in around a central part of the refrigerator, so that a user
can easi | yeosRatmentdl ogt insteded hetwesmt tséngérading neelfarbeestl 21 iand , an
easy- handl.in r@frigerat or is provided. Food material is often put in a
bow and Y eFLomng jcquinartment 33, feezingseomipartment it & plackdrehdare a
| ayout eas%ef%gbzo the user to put_in and qut further increases their '
conveni enci8ebablestoring compartaenti e firss rogipyy 23gs jaccommpdgted.in fiegezingew of
a mainportion of a,refrigerator ,in _accordance wth_exenplary enbodi nent 5
of the %re%)@mari%wgﬁt ?%n.a%-ﬁ BpepRds coddptyid (i afccommednted phatehtigaating an

- upper insi re /thaw cooking conpartnment 1 or in downw nd of
cool -air dé%gnclﬁ%rtélgn%négt h. The fan draws a cool-air fromcool -air discharge

ULt ke 08, PP IR APk LA i s
Noverber 2Q@endedoiéy’ 242 '
In this arréngement, because freeze/thaw cooking compartment 1 is
10 cooled by second coolei' 24, first cooler 23 is not influenced by heat caused in a
heating process of the freeze/thaw cooking, so that degradation of quality of a
food stored in freezing compartment .18, a temperature-rise-sensitive
compartment, is prevented, and first cooler 23 is not required to have an extra
coolinig capacitj particularly to prevent the dégradéﬁon of the .food quahty '
15 In exemplary embodiment 4 of the presént invention, freeze/thaw cooking
compartment 1 is positioned in around a central part of the refrigerator, so that
a user can easily put in and ou’p a food without bending himself/herself, i.e., an
easy-handling refrigerator is piovided. Food material is often put in a bowl and
immerseq in liquid such as in seasoning and water, therefore a layout easy for
20 | the_user to put in and out further i_ncreases their convenience.
o (E}i,érﬁpl‘af& Embodiment 5) | H
Fig. 5 is a longitu_dinal view of a main “portion of a réfrigerator in
-accordance with exemplary embodiment 5 of the present invention. * Fig. 5
shows that fan 30 is installed in. an upper inside of freeze/thaw cooking
25° compartment 1 or in downwind of cool-air discharge mouth. The fan draws a
cool-air from cool-air discharge mouth 7 into the compartment making a cool-air

flow route.

In this constitution, fan 30 draws the cool air, which is produced in the -

11



- refrigeration cycle (not illustrat ed)' and di scharged out of discharge nouth

7 going through airflow duct 5 and danper 6 in the i nt
freeze/thaw cooking conpartnent 1 and bl ows the ai rd%llfﬁlg\g%r?%/é}tégo?ood 10,

conposing an air flow route. Because fan 30 circul ates the cool -air inside,
uneven te EW% re 5 distribution in freezelthaw conpartnent 1 is
effectiveln? {fl mi zed. Fan 30 is rotated whilZ heater 9 a heati ng devi ce
enbedded in dividing part 8 is thawing the food. Installed in the upper
side in freeze/thaw cooking conpartnent 1 and rotated during heating, fan

30 i nproveweltigatatmondyrdt (et ilhatigedf ahdodisdithgod /rhehershigat meughange
efficiency. Thus, freezing time and 10 thawing tinme are reduced. .
( Exenpl ar yg@Engodiraegh 28¥fldw gluct 5 and danget Wimahevdew Bf irtonfrbdrelthbt on of
refrigerator .in accordance wth exenplary enbodinent. 6 of the. present

i nvent i on, cqaking eompavtsmansinaed blavsitle aBldicectiretd foodi 1, loompdsitiz n aind a
'side part_of fan 30 where cool- 15 air is drawn. I'n this constitution, the
cool -ai r whP¥HOEe. prBrradee fam 30 wircuddtes ghe apolonir insideeupevin tdhpetatateed)
and sent int .gi r.fl ow duct 5 through danper 6 in duct 5 is drawn into the
conpar t n‘fhsg‘il wion ap freprefihgiy exnpridmany lhseffegstvelyuninimizasei ng | ost, so

Cooki ng. compar CENBOES "PEY Reilr Bo#i6E e MaaHBE, A oo amOGaRohan deORpHs t mont.
Cermer at ur R0 Rt P BB P iy OBaR o fipar e IndreareBRIe@OKen | n
1 Fust r at e rpiironteh Gpa d0ERe Rl The Rebbih, 398 20 RSP Vs 1ER G RARF G | n 25
50, 1, i ARt SRR nor B T 43,
13 is 1@ sefls@¥ink?ikORArE addichg tenperature inside freeze/thaw cooking
conpartnent. 1. Therefore, by tenperature '
(Exemplary Embodiment 6)
Fig. 6 is a longitudinal view of a main portion of reﬁigei‘ator in accordance
With exemplary -embodiment 6 of the present invention. Fig. 6 shows
' coxinéctiilg"duct 31 connects airflow duct 5 and a side part of fan 30 wﬁere 0601-.
15  air isl drawn. | |
In this constitution, the cool-air which is produced in the refrigeration
cycle (not illustrated) and sent into airflow duct 5 through damper 6 in duct 5 is
drawn into the compartment by fan 30 through connecting duct 31 without
being lost, so cooling efficiency is improved and freezing time is reduced. -
: ‘201 | As il_lustrated in Fig. 6, by rotating fan 30 installed in an upper.side in
- ".I'ﬁeeZe[tha\-W'cboki;i}g cfompéirtm'enf 1, temperat;ﬁré' inside _'fr{.eezé/ﬂilav'v'.'cbokjng_. |
compartment 1 is averaged. So, wherever temperature-control sensorl 13
controlling temperature inside freeze/thaw cooking compartment 1 is installed,
~ even in a place where the sensor does not directly touch case 4, temperature of
25 food 10 can be detected. Even if freezefthaw cooking compartment 1 is a
drawer type, detective accuracy is maintained.
Temperature-control sensor 13 is a sensor to control the temperature

inside freeze/thaw cooking compartment 1. Therefore, by temperature‘

12



12 22 Novenber 2005 P27747 13 controlling all functi ons |nclud|ng a
preservative function, a freeze/thaw function, a fungsi ling a
hot food as heated, and a defrosting function, const?%&@2?$géﬁggg
conmponents of sensor 13 can be sinplified.. (Exenplary Embodinment 7) 5 Fig.
71s a Iong?&ygtnal view of -a main portion of a refrigerator in accordance
wth exenp nbodi ment 7 of the present i A¥enti on. Fig. 7 shows that a
drawer type of freeze/thaw cooking conmpartnment 1 is equipped with door 2
and is surrounded by insulating material 3, and case 4 is incorporated in

freezelt hawmiodhngg aBoffipaotionentindudiig fd opyedtiehutive LQundieal por Bé&s/tHawper 6
in half of the duct, and is opened to freeze/thaw cooki ng conpart nment
1 for i ntr ﬁongacfuoctlm forpeaodingeal hoy focel #d beatetl] and ey défeost{npofunction,
illustrated) into the conpartnent. The cool air is discharged from

.di schar ge mﬁu@wﬂtmlmmmgeats cfisensdodd caaube sintplifzed. bot t om sur f ace of
freezel/ t haw, OOkI ng conpartnment. .1 is dividing 15 part 8. On-dividing part
8, heater 9( %ﬁllaif}ﬁé:%@ﬂ%nﬁr ferably of an alum numfoil is enbedded.
Heat - tr nsmttlf’% ate 1 made, of al umi pum or, ot her high ) o

t her mal* conducti¥e %‘Pglﬁ‘llﬁglé'ét i8WdoL @ @h‘vﬂnt Petsionf pé ey aefrigemator owki ng

ol ate 13 wRHeR eﬁ*%%ﬁeﬁe e%faitee%ﬁ Reioagh they grosegt nzonom 1BEl g
el sl A RN R bl
Conpar trent T phE"F Shtd lgg%tl‘eﬁ*’ﬁ?%%e%“qﬁ%@re%alﬁ GHRERE] B0 Giobainy 1 he
refriger at ir@Brsorsted (ROt frbddarihbat gﬁmggegémgﬁrt%&& f}}ﬁ’ed %%gigwan(guct

di scharged out of 25 discharge no aci ng
heat - titansifichipdrgtcd! @dpdd GCHFBQﬁeQaWofetHénﬂﬂétmaﬂﬁ Rt ARl @Nfreeze/thaw

t her mal - conductive material, cooling
cooking compartment 1 for introducing cool-air produced by refrigeration cycle
(not illustrated) into the compartment. The cool air is discharged from
di_s‘charge mouth 7 constituting an air l-ﬂow route.

Onan bottom eurface of freeze/thaw eooking compartrnent 1 is &ividirig
15  part 8. On dividing part 8, heater 9 a heating device preferably of an
aluminum foil is embedded. Heat-transmitting plate 11 made of aluminum or
other high thermal-conductive material places food 10 on it for freezefthaw
cooking or for storing. Space 12 is left between heater 9 and heat-
transmitting plate 11 with a predetermined distance. Sensor -13 for

20 | contro]lmg temperature 18 for coolmg control and heatmg control

| | A workmg prmc1ple of exemplary embodlment of 7 is explamed next Food

10 1s placed on heat-transralttmg plate 11 and stored in freeze/thaw cooking
compartment 1. The food is then frozen by cool-air which is produced by the
refrigeration cycle (not illustrated), sent in airflow duct 5 and discharged out of
25 discharge mouth 7. By placing_ the food on heat-transmitting piate 11
' composed of aluminum or other high thermal-conductive material, cooling

efficiency of the food is improved thereby freezing time is reduced. After

| frozen, food 10 is thawed by heater 9 embedded on dividing part 8, where heat-

13



efficiéncy of the food is inproved thereby freezing time is reduced. After
frozen, food 10 is thawed by heater 9 enbedded on di vi4li t wher e
heat 13 22 Novenber 2005 P27747 14 transmtting platebghﬁg%ﬁéﬁﬁgg 5of

al um num or other high thernmal-conductive material enhances conductivity
of heat frey ater 9, thereby inproving heat efficiency, reducing thaw ng

time, and I'm zing i nconsistencies in thaﬂﬂng food 10. 5 By repeating at
| east one cycle of freezing process and thawi ng process, an effective
freeze/thaw cooking is achieved. In the cooking process, because space 12
is |eft betwsmibengplate Hnebmivead of nhnsiniunh ongtherdiigh themhibednd@ctive
predeterm ned di stance, heat by heater 9 is not-directly conveyed to
heat - t r ans #aterial ephaneesiconductiviy iof Hieatefroiny heatey Sy dib1tby 1fipktngtrte,
which prevents heat to distribute unevenly or.locally overheats the food..
‘Ther ewi t h, efifdena; sedweing thaming 6imd, god Winimirig/incotsistnaied in thawkingg
quality isﬂggfftained. As described, .the.-refrigerator in exenplary
enbodi nment thi s invention. includes the cooling device cooling the food
with the cool-ggr %roduc%g in the 5 frigeration %%cle (not
i 11ust Pated), SETEPPAULEALIRT que cvde ahigeeping Rrgcgatiard thasringaupcessy an
di schar ge h 7. the.heati device. heating the food with heater 9
enbedded i%ﬁgé$?%?ﬁ§F%gF?V§9ﬁgﬂﬂl €¥Pansmitting plate 11 conposed of
hi gh thernal - Ct | rial;such as_al ygin Because the heat . |
e ansm (o1 ng pid e ol dReplisR, bt Fadt A58k Bt Re Rt 3 Ehe
heating 3} g&ﬂﬁgﬁﬁt f / ' i re.r ted at. | east
one cycl e, gn effici @%Fﬂ%&@ﬁf‘%&&‘v%o%ﬁ@%ﬁ%%é althzcg’dﬁeattﬁ%?@%et?ﬁg 18
freeze/ t hawt idirdetly consORId &Sk tAREnARNE Uiﬁgﬁ' ihdi Va8
freeze/thaM(copkigg iségieciflcgﬁgg expPgﬁﬁ%%. dgggiga?gaiﬁﬁﬁée o%to
heat - 10anshe tplateg wiish @ rbeddthdsd toldERThUtE [HRBAR/ b BMaRPYsbNbats the
food.. Therewith, inconsistent thawing‘of food 10 hardly occurs and a cooking
quality is maintained.
As desc;‘ibed, the refrigerator in exemplary embodiment of this invention
includes the cooling device cooling the food with the cool-air produced in the
15 refrigeration cycle (not illustrated), sent in airflow duct 5 and discharged out of
cp_ol air discharge mouth 7, the héating device heating the food with heater 9
. embedded in dividing part 8, and heat-transmitting plate 11 composed of high
thermal-conductive material such as aluminum.  Because . the heat-
transmitting plate is effectively u_sed in the cooling process and the heating
_ 20_ process of the &eezelthaw cooking which are repeated at least one cycle, an
 efficient freeze/thaw cooking is re-aliZed'; theremth ﬁ‘éelz»e!thaw_ti‘nie 1sshortened o
and power consumption is saved.
Next, freeze/fthaw cooking is specifically explained. Food- 10 is
place on heat-transmitting plate 11 and is stored in freeze/thaw cooking
25 - compartment 1. First, the cool-air is introduced through dischérge mouth 7 to
~cool food 10. Temperature of the food falls down until the food is frozen. At
this freezing process, moisture-content in cellular tissue in the food is frozen and

expanded volume of the moisture plasmolyzes the food. Then, supply of the

14



25 conpartnent 1. First, the cool-air is introduced through di scharge nouth

7 to cool food 10. Tenperature of the food falls do"‘“zé‘ﬂBHthé}ezofog‘)d S

frozen. At this freezing process, noisture-content in cellular tissue in

the food is frozen and expanded volume of the noisture plasnolyzes the

f ood. Thenpﬁ?ﬁply of the 14 22 Novenber 2005 P27747 15 cool air from

di scharge nou 7 is stopped and heater 9 i $%owered al | ow ng '
heat-transmtting plate 11 heated by heater 9 to conveys the heat to food

- 10 for defrosting. Food 10 is softened as it |oses the noisture-content
out of destaobyer fros Idischasgeanuthel pr sloppededdchekten® sopwidredralisvisgeur ed
to the food. By repeating aforenenti oned cooling and heating process,

i npr egnat i BeRt-Brnsmitdng plgta bt hoatedrby maser 8dd caoviys the dgat ss fmd Hnfbra

sodi umredyced pickle or a food having a new sensory taste is sinply

pr epar ed. 0_@8?&;eni ng of the foodis easily made and it beconmes a useful
prelimnary arrangepment for actua 10 cooki ng, reducing cooking tinme and
savi ng heati ng ]gcf?% ﬁb"rﬁqﬂﬁ@egﬁéﬂblﬂ%‘é Bhreemersrge-conient panef destoyed cells,s " a

exenpl oty N b ReierBedPodkiBe pra@Baris Ryid bAEEGL 5 shove radi ant
1R thi's condet portitl rRPRReBRbc Seotite RS e bR Simereiitbpel y
adrant hedt SorounerDE Fpfmd B Rl Moptoabnd ot SR B RREARE" ¥
i ng 1 e Fa PRCgte PRE e80T RRREY Halil LIEHBR, e shrRfisiinge o1

heating defsb@ds easilPADRRIHH R Debdhbi ﬁil{]égﬁhipﬂ'gl‘iﬁfiﬁ%e&)ing&ﬁ@ﬁﬂ B9 fea1oe

used instead of radiant heater.54, wit
10 cooking, reducing cooking time and saving heating and lighting energy.

(Exemplary Embodiment 8)
Fig. 8 is a longitudinal view of a main portion of a refrigerator in
_ élccordanc_e with exemplary embodiment 8 of the present invention. . Fig. 8
| shows rédiant heater 54 is placed in aﬁ ﬁpper'pa,rt 'ofA fréezefthaw cooking
15 compartment 1. | | 7
In this constitution, radiant heat from radiant heater 54 effectively
irradiates food 10 in case 4. The heat also fills in case 4 and directly radiant
heats food 10. At the same time, heating by air conviction is facilitated.
Therewith, heating capacity to the food 10 is increased and thawing time for the
20 f"qod is reduced in ﬁreeze/thaw cooking. As a heating device, a magnetron
utilizing high-fz’e-quén.(:y- heatiii'g" can be used flnst'ead'-bf: radlant "'heatef5'4, w1th )
‘which thawing time is further reduced.
(Exemplary Embodiment 9)
Fig. 9 is a longitudinal view of a main portion of a refrigerator in
25 accordance with exemplary embodiment 9 of the present invention. Fig. 9
shows that fan 30 is placed in an upper part of freezefthaw cooking
compartment 1. In this constitution, fan 30 draws cool-air coming through"

airflow duct 5 and discharged out of dischargé mouth 7 into freeze/thaw cooking

15



whi ch t hawi ng time is further reduced. (Exenplary Enbodinent 9) Fig. 9 is

a longitudinal view of a nmain portion of a refrigerat ' ance with
exenpl ary enbodi nent 9 of the present invention. Fi g.%m&n})%%t%ggt fan 30
is placed in an upper part of freeze/thaw cooking conpartnent 1. In this
consti tut Idﬁg lI,/an 30 draws cool -air com ng through airflow duct 5 and

di schar ge 'U{' of discharge nouth 7 into frd&zel t haw cooki ng 15 22 Novenber
2005 P27747 16 conpartnment 1 and directs the cool-air to food 10. Air in

-freeze/thaw cooking conpartnent 1 is thus circulated and cooling

ef fi ci encyconspantment dchmahdiréetsehirgol-dirnte foed A@dudédin fiertétBawldookingncy is
al so i nproved, when heater 9 enbedded in the dividing part of the

conpar t nentompatieant hgs thys deowlaedeirevooting ki deicyaisimpmbeed fnddreb@ingnd
circulating the air in freeze/thaw cooking conpartnent 1, thereby

i mprovi ng WP gdeeli ci ency and reducing thawing time. Thus, the food is
efficiently frqzen and thawed, In above circunstances, the_ air in space 12
bet ween heat -t&%‘?ﬁ%ﬁ& effiriency 19 alse mepyavadi nchenobgatay Gnembedded 18 the -

forcibly circul ated by.fan 30. Because cooling and heating food 10 at its
bot t 0 m§|/s ‘i’ﬁﬁnﬁ P8k %‘Z@‘@&OWW@P% Ihepting 4w fag 3 blosvisadheihptiair ppler

enhanced. Fap 30 is dri,ven only .when fregzel t haw cooki ng functjon i
wor ki ng, bﬁ? d; a%‘f 8‘58%18%\% e[ﬂ‘éé’é&?ﬁf??@éa‘f’lﬁqghn@nc%? et L.¢ thereby

f /th ' LS 1 Ki by food 10. i enged f
rying by WePEle BRatid alRnd) San MR iR B, PEBHE DR PAER o of

basi cal |y rroaiy e B0 BEERA ML et Ve functi on. yet may. be driven for a
short period oOffnt dBe iR taRER tHe P FH1PRA 19DAMEL! hOft-trinsmitting
10 plate 11 placing food 10 and heater 9 is forcibly circulated by fan 30. Because
cooling and heating food‘ 10 at its bottom is also progressed, fréezing and
thawing efficiency is further enhanced. | _
_Fan 30 is driven only when ﬁ:eezé/t_haw coo_king ﬁnctiqn_is working, but is
~ stopped when preséi'vative ‘f.unctior‘l other than the l‘fréeze/théw :i:uhctibn ié
15  working, thereby food 10 is prevented from drying by useless circulation of the
air in the compartment, and Wasf:e of electric power during the preservative
function is avoided.
Fan 30 is not basically driven during the preservative function, yet may
be drivel; for a short period of time when a certain predetermined condition is
20 'met, such as when a certain period of stopping condition is over. Being
o 'océa{SibﬁaHSf r_otétéd‘, fani 30 is pré'_v'e'nfed.ﬁ*bm-;beihg loéjiéd w1th deWs and ﬁos’té =
grown to freeze around fan 30, therewith normai operation is secured and
reliability of fan 30 is enhanced.
(Exemplary Embodiment 10)
25 Fig. 10 is a front view of a refrigerator in accordance with exemplary
embodimenﬁ 10 of the present invention. Fig. 11 is a block diagram éontrolling

freeze/thaw cooking process of the refrigerator in accordance with exemplary

embodiment 10. Fig. 12isa fiming chart showing actions of the refrigerator in

16



20 met, such as when a certai.n period of stopping condition is over. Being
occasionally rotated, fan 30 is prevented from bei ng Pgkeshérbbosiews and
frosts grown to freeze around fan 30, therewith normal operation is secured
and reliability of fan 30 is enhanced. (Exenplary Enbodi nent 10) 25 Fig.
10 is a frpgimpi ew of a refrigerator in accoHJIance w th exenpl ary

enbodi nent 10 of the present invention. Fig.” 11 is a block diagram
controlling freezel/thaw cooking process of the refrigerator in accordance
wi th exenpl ary embodi nent_ 10. Fig. 12 is a timng chart show ng actions

- of the ref#¢ BWIFIHGEQ}BEQUQ@V@W%@FIGQO%-.PZWM 17 accordance with

exenpl ary enbodi.ment 10.. Figs. 10 to 12 show that operating button 57 is on
operating paneldélg% {%‘P@# shaw rtéﬁ% opexatig DHEANCBHKE My PRexatingnpamledbit i ng

e e B SRS L A IR Y B
process PuehPIEEPRTRrtob PR ARNRE h Corrai r produced in
a0 with a heat PR oRBEitak PRYPHFL el DSl BY SRRGICR potone® 1€
i r 61 S30L Ton e pREST o s Bne oA ptat Py A G cdftghR0e8

Tenper at urResAfk b Fhdd o FRIZEAst AR with cQIANSE pTHARRST ixf BB ORI @tow-e in

“conpartnents other than freeze/thaw cooki ng conpartnen

principl e Wfustraest)) nd tﬁ@h@gﬂiﬁgp;océgs Savk HgStHe Y68 WHOl al Featiy M&etagl%gg  or

next. Hereinafter, a word "abou before tenperature indication s _
2. C, and allustrared)cgaits, fituwasd by @m&'ﬁlhgrﬁrdc@wﬁm;&es@rv%gﬁsﬁe ifSocs RAWR I N

- Fig. 12, the food is first frozen in cooling process 58 wt
- 10 - freeze/thaw cooked.

Timer 61 sets time for cooling process 58 and heating process 59.
Temperature controlling sensor 62 for other chamber controls temperature in
A_cqmpartments other than freeze/thaw cooking compartment 1.

A working p’rinciple of exemplary 'enibod'im.ent :10 of thié invention '.is. .
15 explained next. Hereinafter, a word ‘about’ before temperature indication
. stands for + 2C, and a tolerance in arﬁbient temperature range is =+ 2C.

As is shown in Fig. 12, the food is first frozen in cooling process 58 with
cool-air produéed in refrigeration cycle (not illustrated), with food temperature
reaches freezing temperature 64 after passing through max1mum ice-crystal

20 growing zone 63 m about -1C to -5C. Some food material or food needs to be
' "f 'retéined in‘ fréezing ii_:énraperi'a‘ture _64 Whéfe pia'sﬁloly_e;is. irate 1is ir-lcfea'.‘_sed: and |
~ effective freeze/thaw cooking is obtainéd.

In next heating process 59, the food is thawed by the heating device till
the temperature goes up to an end of thawing-end-teinperaturé zone 65.

- 25 Repeating above cooling process 58 and heating process 59 at least one time, the
food frozen and thawed is preserved af: preserving temperature zone 66 in
preserving process 60. In this series of freeze/thaw cooking process, if freezing

temperature of cooling proceés 58 1s set at -5C or lesé, most of the food géts

17



cool -air produced in refrigeration cycle (not illustrated), with food
tenperature reaches freezing tenperature 64 after passi O3 maxi mum
i ce-crystal 20 growi ng zone 63 in about -Mto -5 C Sgggﬁ)%%génaterial or
food needs to be retained in freezing tenperature 64 where plasnolysis rate
S increas%g ﬁng effective freeze/thaM/cookin% is obtained. In next heating
process 59, {h&"food i s thawed by the heatind8device till the tenperature
goes up to an end of thaw ng-end-tenperature zone 65. 25 Repeating above
cooling process 58 and heating process 59 at |east one tinme, the food
frozen andsuffewadly bigh Esanysel gropigse4si6 RACLEARS! Y H19ed F0L fRRzbAhaw
preserving process 60. In this series of freeze/thaw cooking process, if
freezing tesmbdngtsortbabit isanitimegequnoy ¢o Hinkid focd antternl 2 Gitile bas s vamsy of
the food gets 17 22 Novenber 2005 P27747 18 sufficiently high ice-cryStal
growi ng r apl i§od meaighial cabe seokesld for freeze/thaw cooking, so that it is
not necessary tQ limt food material for pickle but a variety of food-

materi al -can beBEsbredyingySE pusutss oy reoremvhcidmgopraesetiafe oohatighphocess -

time in.maxi num I ce-crystal _growing zone 63 of about -1t to -51C,

pl asnol Ysi KCEFYSRL F8WIE maner 63 ofoabaute-Fbodoi b waxplasmolysis- of ythieafood

gr ow ng zonet63?j'[ ) g{ic};ol l,t.ated,. and . freeze/thaw cooki %_effi.cj ency is
i mproved. By IEBEt 9ThHRe fogd A rRaxisnyarise Grstal gremsimigpngristisfecibizated, abdut

-5t, and 1:730- ending-t erat.ure zone, 65 of heating process 59 at a_boUt
01C, and %ggir@é%%ﬂFW&‘@%S@P%CYGBWHQV%OC%S 58 and heating process 59

oL cast ono U1 ORMERRIRE AN S b ce OO DN L2 HLnd g1/l e o
Lo oo oL 0B, TGP )
mat eri B OfegeBfinkQ@Mld 6F &R1in3! hr@ess 58 and heating process 59 at least one time
between 0°C and 5C, ice-growing in a kind of food material or a food whickh is
hard to be plasmolyzed in the maximum ice-groWing zone 1s facilitated so that
the food material or the food is served for freeze/thaw cooking. .
Thus, 'ﬁ'eéze/thaw cooking of thé'kiﬁd of fqod" ﬁaatérial or the foo& 111 so c-:alléd.
15 a mild—freezing is available.

By setting a temperaturé of preserving temperature zone 66 in
preserving‘process 60 at about 0°C, the food after freeze/thaw cooking stays
unfrozen so that the food is easily cooked, and the food after the freeze/thaw
cooking can be preserved for long time.

) 720 _‘ | In exemplary e_mbodiment 10, cooling process 58 and heating process 59
_ are ti-iné:-c-:‘ontrbl'led' Byr tlmer 61 Tlme co‘ntroi is én’_ea‘rsrie-rfm'(_atho.d‘-. tl;a‘]i- a |
temperature control method which senses an end of a process with temperature. -
. Over time or short time processing caused by distribution of temperature
sensing accuracy is thereby prevente.d and a uniform cooking is proﬁded.
25 Time control with timer 61 is preferably added as a protective control
means to the temperature sensing process control, therewith much stable

freeze/thaw cooking quality can be maintained.

- . Furthermore, by enabliﬁg operating button 57 to input a kind of food and _
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15 a mld-freezing is available. By setting a tenperature of preserving
tenperature zone 66 in preserving process 60 at abou od after
freeze/ thaw cooki ng stays unfrozen so that the food i%z @éﬁ%’?@@ggged, and
the food after the freeze/thaw cooking can be preserved for long tine. 20
“I'n exenpl a%¥ @gyodi ment 10, cooling process 58 and heating process 59 are
ti me- cont roff by timer 61. - Time control 1¢s an-easier method - than 'a
- tenperature control nethod which senses an end of a process with
tenperature. Over tine or short tinme processing caused by distribution of

t enper at uren asensitng feml; undcy fiss fideelpbienfaauanesl a7d atnWRbEPbIMFAOkENT 1S

provided. 25 Tinme control with tinmer 61 is preferably added as a protective

control nesehggtprocks 5&muelr heatingSenstdsosPr teefndcanitsnhl of RS 6¥bd fofruch
stable freeze/thaw cooking quality can be nmaintained. Furthernore, by

enabl i ng ofyeezelthag soekivg & be finglyt centkoliedl, Brifigiagd abwltl8n 22PVeparber
2005 P27747 19 an amount of food, and to fix freezing tenperature 64:and a
~nunber of ﬁwe@mwcmg(?@e%rocess 58 and heating process 59, the food
material or thesathf()d for freezelthaw cooking can be finely controlled,

bri ngi g about ypeoby datining te fodhaatertrd lorthe dod sthicls isssuitablador, by
defining the food material .or the food which is suitable for freeze/thaw
cooi ng, andCHICHPEFhEPoRs;Sad alpeing gdisenthe fosd maaterind or sbel fonsinofiguitable  f or

freeze/th okKi w th a display,.on operating panel 56, waste_ of food by
Wr ong cooifgga g/ thow, ropking ¥ ?‘é%’rﬁﬁ%y Oﬁ?ﬂqra%ﬁgtﬁf’&d@r astr of fiwddbyni th™ a

or event ed Trok oo A B0 o Snd o nar Tood heated in the
[hcezels e cosnfusheristy TS SRR Lok St
10 a food in other compartment is prevented from being heated by heat of another
food heated in the freeze/thaw cooking chamber. The cbntroller in this case
senses temperature rise of temperature control sensor 62 controlling
| tempe;ature of other room, during a time when freeze/thaw cooking function is
working, or at a time \-vvhe‘n the VfreeZe/thaW ;iook_ing 1s over énd'éookéd food is
15  stored for preservation; the controller then suspends freeze/thaw cooking
function or inactivates cooling process 58 for controlling temperature rise in the

other room. Because temperature rise of the other room is thus controlled, a

storing quality of the refrigerator is maintained.

20 | _ INDUSTRIAL APPLICABILITY

| | This i-zixzfer;lt-idn‘re-létes toa fefri,;;e.l"atcl)r Hairiﬁg acookmg fuﬁéti_on_ _6f a food s
The refrigerator is equipped with a freeze/thaw cooking compartment which
cools and heats the food, and preserves the food in cold aftei' the food is cooled
ar;d heated. A cooling feature of the refrigerator is thus efficiently utilized for

25 both a preservative function and a cooking fﬁnction, Increasing added-value of
the refrigerator. A heating feature prevents the food from overheated while the
food is thawed. Thus, the refrigerator efficiently freezes and thaws the food,

contributing to an improvemeilt of diet of people.
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tenperature of other room during a time when freeze/thaw cooking function
is working, or at a tine when the freeze/thaw cookin ﬁoQ%Q&H%@gscooked
food is 15 stored for preservation; the controller then suspends
freeze/t haw cooking function or inactivates cooling process 58 for
controlling tenperature rise in the other room Because tenperature rise
of the other roomis thus controlled, a stgring quality of the refrigerator
is mai ntained. 20 | NDUSTRI AL APPLI CABILITY This invention relates to a
refrigerator having a'. cooking function of a food. The refrigerator is
equi pped with a freeze/thaw cooki ng conppalment which cools and heats the
food, and preserves the food in cold after the food is cooled and heated.
A coollng fedture of thereRiger@ler ad@pristngt hus efficiently utilized for 25
both a preservative function and a cooki ng function, increasing added-val ue
of . the refrigeraheoolidy Hedtd;ng feature prevents the food from over heat ed
while the food i's thawed. Thus, the refrigerator efficiently freezes and
thaws the food, &dnfatidpuleviee m@aﬁﬁﬁldﬁﬂeﬂ SERI a Gbodl vdHiick fis HBGRICor A1 cﬁ}
Novenber. 2005 20 CLAIMS A refrigerator conprising- a cooling device;

- heating devi feziebyithg cosléhd Addédignad food which is frozen or nmildly 5
frozen by the cooling device; and a freeze/t haw cooki ng conpart nent
preserving the fosdreakbihaih@oking dodpardidnt Peedi@dinathe MHA Hict tHeW@oling
heating device is installed on a botton1|nS|de the freeze/thaw cooklng
conpar t ment ~aftd thdbegding, t he freeze/ t haw cooki ng conpart nent |ncludes a
case for -placing a. food for freeze/thaw cooking; and _

wherein, the heating device is installed on a bottom inside the freeze/thaw
_ cooking compartment,
10 wherein, the freeze/thaw cooking compartment includes:
' a case for placing a food for freeze/thaw cooking; and
a space between the case and the heating device with a
| predetermined distance.
Wherein, the cooling device causes plasmolysis of the food consisting a

freezing process, and the heating device softens the food plasmolyzed in the

15
) freezing process to get a predetermined cooking condition consisting a heating
process,
-~ Wherein, the refrigerator repeats at least one cycle of the freezing process
- and the thawing process.
20

~ 2. Arefrigerator as defined in claim 1, _
further including a freezing compartment and a reﬁ:igeratiné :
compartment, |
wherein the freeze/thaw cooking compartment is located adjaceﬁt to the

25.  freezing compartment.

- 8. A refrigerator as defined in c}ne of cfaim 1 and claim 2,



a space between the case and the heating device with a predeterm ned
di stance. Wierein, the cooling device causes plasnolysj g, mﬁe'ﬂ%&@‘-"d
consjisting a freezing process, and the heating device softens the food

pl asnol yzed in the freezing process to get a predeterm ned cooking
condition-consisting a heating process, Werein, the refrigerator repeats
at | east one cycle of the freezing proces and the thawi ng process. 20 2.
A refrigerator as defined in claim1, fté&her including a freezing
conpartment and a refrigerating conpartnment, wherein the heeze/thaw :
cooki ng conpart meRkhére; tcgg,-@éij t; fdb@% [ : : 3.
A refrigerator . as defri%ﬁ%agﬁiéln one g]‘%]‘z?lga]in%&l‘ aﬁ% C gi m §(%§ ‘ \%g{r&

21 wherein t h@ngaah i | Edlﬂf‘ﬁccﬁ' ' rgﬂ% . LAgrdtead  eezi ng
conpartment, and a igggg(rﬁl\dc%%lcg?&coo | ngh%]ﬁretﬁ%e ri ggéha%?%ﬂl onpar ttfrent,
wherein the first ROLAT HRABkPold: DERYFE/EAAMAANILIREWRALLBRRY:. 5 4. A
refrigerator as defined in'one of the clains of claim1™to clarm3, wherein
the freeze/thaw cooki ng conpartnent has the refrigerating conpartnent in
an upper part of thereof, and the freezing conpartnent in a |ower part

thereof, 50 St Avdfeigbidist 2k AEAdl Hefiendhb BIABE P blsthl 1 dafifd, ol al m 2,

wherein the cooling device in -first cooler coollng thé freezing

compartment and avaegend tﬁ@oﬁgfzscaﬁ{:ﬁﬁw %901591%/ Fﬁ%&bﬂ% t MSC%@%ET%‘?&% 5

wherein the second cool er, coo e freez cooki ng conpart el

A refrigerat eonirtibht 8! il it ' ThEEYE B th6! FbdRidg bOmphPliBnt in a

further

lower part thereof.

10 5. A refrigerator as defined in one of claim 1 and claim 2,
wherein the cooling device includes a first cooler cooling the freezing
compartmént; and a second cooler cooling the refrigerating compartment,

- _'wheréin the second cobleréool_s t]:_ié ﬁ’eezelthaw_éqolgiﬁg compart_'mént. S

16 6. A refrigerator as defined in one of the claims of claim 1 to claim5, further

including: |

- a fan placed in an upper inside surface of the freeze/thaw cooking
compartment circulating a cool air from the cooling device; and

a heating device placed in a Jower inside surface of the freeze/thaw cooking

. 20 compartment:

7. A reﬁ{gerator as defined in’ one of claims of cla1m 1 to claim,
wherein the fan is installed in front of a cool air discharge mouth which is
| aocommodgted in a rear part the fréezelthaw cooking compartment. |
25
8. A refrigerat»c‘)r a defined in claim?7, further including a connecting duct

‘connecting the fan and the cool air discharge mouth.




including. a fan placed in an upper inside surface of the freeze/thaw
cooking conpartnent circulating a cool air fromthe' ' } ce; and a
heati ng device pltaced in a |lower inside surface of thzezcl}c])&gg{zb%)’?ﬁ%éw cooki ng
20 conmpartnent:. 7. A refrigerator as defined in one of clains of claiml
to clainb, wherein the fanis installed in front of a cool air discharge
nmout h which is accomopdated in a rear partai he freeze/thaw cooking )
conpartnment. 25 8. A refrigerator a defined in clain/, further including a
connecting duct connecting the fan and the cool air discharge nmouth. 22
Novenber 2005 22 9. A refrigerator as defined in one of the clains of claim
1 to claim8, wherein the freeze/thaw cooking conpartnent includes a
function to cBol -a heAteftigesatdr mstdufined iarone dfehé eBimead chainh @abadhinbg 10.
A refrigerator as defined in one of the clainms of claim1 to claim9,

wher ei n t he fwheredt tthavfreszoithay aokiag toseiiartmeht desludest hafiActidn 6t ¢ddD a
11. Arefrigerator as defined in one of the claims of claim1l to claim10,
further 10 ikgtedifood mattentior a heatedifosiles licasédl | ed in the freeze/thaw -
cooking conpartnment. 12. A refrigerator as defined in one of the clains of
claim1 t® claim1l, wherein a case. accommodated in the freeze/thaw

cooki ng conpartnent --is rendered to antimcrobial treatnent. 15 13. A
refrigerator My defined A refrigeiatod as flufihb@in one bfitierdnitnd efdlairh rTatdsdhitt HNY
pl ate placed on a bottomof the case, with at |east a surface of the plate
contacting t hehérebuthesfréerdithaf caolingtontieirtmlent andlides i thawirgs fudlctiogD. 14.

A refrigerator as defined-in claim13,: further including a heating .

11. A refrigerator as defined in one of the claims of claim 1 to claim10, further

10  including a deodorizing device installed in ther freeze/thaw cooking compartment,

12. A refrigerator as deﬁned in one of the claims of claim 1 to claim 11, wherein a
case. accommodated in the ﬁ:gezelthav&f: cookmg wﬁparthlent 1s ré;ndéred to
antimicrobial treatment, |
15
13. A re&igerator as defined in claim 1, further including a heat-
-ixansmitting plate placed on a bottom of the case, with atleast a surface of the -

plate contacting the food is made of a high thermal-conductive material. :

20. 14  Arefrigerator as defined in claim 13, further including a heating
device heating with one of radiant heat and high-frequency heat, in an upper part

of the ﬁecze/thaw cooking 60mparlment.

15. A refrigerator as defined in one of claim 18 and claim14,
25 further including 2 fan installed in an upper part of the freeze/thaw
cooking compartment for circulating a cool air introduced from the cooling device

~and enha_ncing heat eﬂiciency- when the heating device embedded in a dividing




device heating with one of radiant heat and hi gh-frequency heat, i-n an
upper part of the freeze/thaw cooki ng conpartnent. ‘QU ﬂér%ﬁ gltor as
defi-ned in one of claim 13 -and claim 14, 25 further | nc Ing a

installed in an upper part of the freeze/thaw cooking corrpartrrent for
circulating a cool air introduced fromthe cooling device and enhancing
heat efficiency when the heating device emdwedded in a dividing 22 Novenber
2005 23 part is working wherein the fan is rotated only when freeze/thaw
cooking function is working. 5 16. A refrigerator as defined in claim15,
wher ei n the fpartiiswookiaped for a fixed period of tine in a preservi ng -
function other than the freeze/thaw cooking function, based on a

predet er ni ned condwhemin thd Rnr&f ritgesdionly &ﬂ:eiﬁﬁde@élthﬂwo%kﬂﬁg(fuﬁéﬂiﬂﬂ-i’m
and claim 14, wherein a freezing 10 tenperature of the freezing process IS
set at -5t orwbﬂsng 18. ‘A refrigerator as defined in.one of claim1 and. ..
claim 14, wherein the freezing process and, the thawi ng process is
repeated in a nei ghborhood of of and- a nei ghborhood of -5t. 15 .19. A
refrigerator as defined in one of claim13 and .claim 14, wherein a period
of tine ik elf.abirefripedatoprast dufinedcinzdlaim N5 edageanthd B 1 80tabeR RQEBSSd
20. Arefrigerator as defined in one of claim13 and claim 14, 20 wherein a
freezing tenpeeraidiof time eint abpresbrdng diunetioh dthe thabe the fredrd/thagdeddking
freeze/thaw cooking in the freezing process, wherein one of the freezi ng
process is sdfuaactlaﬂn,ltmse&bnaﬁmedétergﬂﬁédﬁdinﬁﬁﬁmﬂefl ned in one of claim 13 and
claim14, further including a 25 device telling an inappropriate food
material or a food for the freeze/thaw cooking.

17. A refrigerator as defined in one of claim 13 and claim 14, wherein a freezing

10 temperature of the freezing process is set at -5°C or less.

~ 18. A refrigerator as defined in one of clalm 1 and clalm 14, wherem the freezing
' process and. the thamng process is repeated ina nelghborhood of O‘C and a

neighborhood of -5C.

15
19. A refrigerator as defined in one of claim 13 and claim 14, wherein a period of
tune is established for the freezmg process and the thawing process.
20. A refrigerator as defined in one of claim 13 and claim 14,
- .90 wherem a freemng temperature is estabhshed for each food materlal and

food for freezelthaw oookmg in the ﬁ'eezmg process,

- wherein one of the freezing process is selectable.

21. A refrigerator as defined in oné of claim 138 and claim14, further including a
25 device telling .an inappropriate food material or a food for the freeze/thaw

cooking.



22 Novenber 2005 24 5.10 15 20 22. A refrigerator as defined in one of
claim 13 and claim 14, further including a protective, d6VdfiserPhesecting
the refrigerating conpartnment and the freezing conpartnent from
tenperature rise when the food after freeze/thaw -cooking is in preserved
therein. 23. Arefrigerator as defined in claim1, wherein the freeze/thaw
cool ng conpartnent freezes a food materi a4 or a food then soften the food.
material or the food. 24. Arefrigerator as defined in claim23, wherein

the food mateghal ok .the food is preserved jn frozen status. 25. A
refrigerator 4 é&ﬁ%%&%%w&wﬁ f1%ang glopm khdurther induding a
wherein a fr ing spged of at leasy 30 ninutes of passing tinme in -1to
-5C.is specif f’g‘ébeF@Ye {Gces PE@%?W &ilsc@é@gemna\ snargaest endashel dreerng
i n one of .the_clains _of_ | ai clai m 24 and cl aim?25, wherein the

m 23,
freezing procSUEPAFIP e TP s rahceuse when b hodnllir feemithagncodsivgds .

wherein the foodrafter'é}he 1 hawi ng process s preserved in a preserving.
tenperat ure zOhETESETPLeBor hood of Or. 25 22 Novenber 2005 P27747 25
ABSTRACT good (10) is placed on heat-transmtting plate (11) in case (4)
accommpdated in freezel thaw cooking conpartment -(1) of a refrigerator and
is . : '
23. A refrigerator as defined in claim 1, wherein the freeze/thaw cooking

-compartment freezes a food material or a food then soften the food material or ’
the food. ' |

10

24. A refrigerator as defined in claim 23, wherein the food material or the

food is preserved in frozen status.
15 . . . . . .
25.  Arefrigerator as defined in one of the claims of claim 23 and claim 24, wherein a

freezing speed of at least 30 minutes of passing time in -1 to -5°C is specified for the

freezing process.

_ ' 26. A refrigerator as defined in one of the c!afms of claim 23, claim 24 and claim 25,
- 20
wherein the freezing process and the thawing process are repeated at least
one cycle,
wherein the food after the thawing process is preserved in a preserving
temperature zone in a neighborhood of 0°C. |
25 |



frozen by cool air drawn into an upper insi dé of the conpart nent through- 5
airflow duct. (5),.then the food is heated by heater QQNOR,%}%%Q@% on a
12). Thi

- bottominside of the conmpartnent indirectly through space

IS

freezing and thawing cycle is repeated at |east one tine, therewith food
(10). is inpregnated with seasoning and water, and the food is preserved in
cold as it P&/idoked. Thus, a refrigerator -gaisfying both a cooking
function and a preserving 10 function is provided. 15, 20 25 25 ’

10

15

.20 -

25

ABSTRACT

Food (10) is placed on heat-transmitting plate (11) in case (4)

' accommodated in freeze/thaw cooking compartment (1) of a refrigerator and is -

‘frozen by cool air drawn into an upper inside of the compartment through

airﬂow duct (5),.then the food is heated by heater (9) installed on a bottom
inside of the compartment indirectly through space (12). This freezing and
thawing cycle is repeated at least one time, ‘thex-'ewith food (10) 1s impregnated -
with seasoning and water, and the food is preserved in cold as it is-cooked.
Thus, a refrigerator satisfying both a cooking function and a preéerving |

function is provided.

25



