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1 1 DESCRIPTION Title of Invention REFRI GERATOR
Technical Field 5 [0001] The present invention relates
to a refrigerator configured to renove frost adhered
to a cooler using a heater. Background Art 10 [0002]

As a defrosting apparatus in ﬁ refrigerator in the
related art, there is a type tonfigured to nmelt frost
adhered to an evaporator (which is the sane as
DEEGBFBWI?N using a gl ass tube heater and 'a pipe
ter. For exanple, 15 there IS proposed a
TEBﬁPl@EraPVSHtéSEh that "A glass tube heater 29

is.ar an evaporator 13, while a pipe
heat $€ﬁ§f€5£§¢$§%ged so as to continue substantially

rLBhnPaL Rl kb o fins 27 of the evaporator 13 in a
st ane o? gé%ﬁg in direct contact therewith. The

[beopgratures of the 20 pipe heater 41 and the gl ass
tube heater 29 are controlled to be a preset heater

t enpeTlag useedynia LoVenOloRr rdBitéfoto &Xxa8PkegeBEor
Patent Literature 1). Defrosting wthout uneven
corbigngeiistachenovd bByospeadhengdt he pi pooheat asiagda
%Qeeglass tube heater depending on places on the basis

Background Art
[0002]

As a defrosting apparatus in a refrigerator in the
related art, there is a type configured té melt frost
adhered to an evaporator (which is the same as “cooler”)
using a glass tube heater and a pipe heater. For example,
there is proposed a configuration such that “A glass tube
heater 29 is arranged below an evaporator 13, while a pipe
heater 41 is arranged so as to continue substantially in
parallel to fins 27 of the evaporator 13 in a state of
being in direct contact therewith. The temperatures of the
pipe heater 41 and the glass tube heater 29 are controlled
to be a preset heater temperature by a contreller 43” (For
example, see Patent Literature 1). Defrosting without
uneven heating is achieved by operating the pipe heater and
the glass tube heater depending on places on the basis of
whether the amount of frost formation is large or small.
Citation List

Patent Literature



10

15

20

25

25 whet her the anount of frost formation is |arge or
small. Citation List Patent Literature 2 [0003]
[Patent Literature 1]' JP-A-2000-121233 (p. 5, Fig.
10) Summary of Invention 5 Technical Problem [0004]
In the technology in the related art, a plurality of
heaters are controlled by det@rnini ng whether the
amount of frost is large or not on the basis of
(88033t ed val ues 10 obtained by a plurality of frost
amount _detection sensors. However, generated heat is
not néBatsaki Ljtasagurer 11defPobt20@0ei21232n(py $f Fig.
1gﬁternination is made only on the basis of whether

e actual anmount of frost is large or small. In

S [ rises a problemthat wasteful 15
s%@&é%9iéfcgﬁ23§§§9h[0005] Before starting defrosting,

rbBRnPeRhPBeRRh eh€MPErature of the evaporator is as
low as nore or less -24C. Wien the glass tube heater

[eod4aihe pipe heater are heated, the 20 tenperature of

the periphery of the glass tube heater becones

qui ckIy thehtebbholbgyt £Apehat vekatadt betpeni pharxliel of
the pipe heater, that is, in the periphery of the fins
heaters are controlled by determining whether the amount of
frost is large or not on the basis of detected values
obtained by a plurality of frost amount detection sensors.
However, generated heat is not necessarily used for
defrosting efficiently if determination is made only on the
basis of whether the actual amount of frost is large or
small. In contrast, there arises a problem that wasteful
pawer 1is consumed.

[0005]

Before starting defrosting, the peripheral temperature
of the evaporator is as low as more or less -24°C. When the
glass tube heater and the pipe heater are heated, the
temperature of the periphery of the glass tube heatér
becomes gquickly high, but the temperature in the periphery
of the pipe heater, that is, in the periphery of the fins
does not become high quickly because of the characteristics
of these heaters. Therefore, the periphery of the fins
cannot be defrosted quickly,_and hence the fins are clogged

with the frost for the mean time even after energization. A

large temperature difference is generated between abruptly
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does not becone high quickly because of the
characteristics of these heaters. Therefore, the

peri phery of the fins 25 cannot be defrosted quickly,
and hence the fins are clogged wth the frost for the
mean tine even after energization. A large

tenperature difference is gendrated between abruptly 3
heated air by the glass tube heater and cold air from
hehtedeaapobyt bhe ghdssatisbe heateet aad. cdhd abr fieamedhe
by the glass tube heater rides on the convection and
eHeRe&atasecechng, cpusepscenveetied. f rbne saivalheated ey the

ins cIo ed 5 by gﬁﬁ frost and is returned downward.

o1h8s, ERRF nagataFnFL BaskRe EAPBEGHianf rREZPRBCS
t t duct, fl d tt
=GOIBE! TEAL 151 ERLRSLAY cr oL 200 LEOUED 9t 21300
¥G£Eé9§£§§9ran&bféeQHEG}hXﬁe&PQHQarQr' e S PR EN warm

he tenperatures Int reezin con‘par ment

aff paes@s hehr6QgRast FREESIHG &BﬁpéféﬁéﬁﬁrEEEErn§ﬁ§ air
risen. There is also a fear of damagi ng foodstuff

dscnulaa@eﬁLGngduettﬂothlsréeﬁpﬁgabdmpaftment[QHQthhar
order to solve the problem as described above, it 15
compantpenest infthéerpf pigaratoventCarsequentoly detleere
refrigerator in which heat used for defrosting is
ALLIR e PJF?‘%‘?IN Bhehigthat bemperatrag tonphet Asaezing
the interior a refrigerator, a defrosting quality

C?EP?EﬁWﬁ%E R, t%%d°t$%ﬁe ORRFELABRt Bninstheqte Aigepitor
é@lfgéé“lt‘}ﬂgfgﬂfgnalso a fear of damaging foodstuffs

simultaneously due to this temperature rise.
[0006]

In order to solve the problem as described above, it
is an object of the present invention to provide a
refrigerator in which heat used for defrosting is avoided
from flowing into a freezing compartment or the interior of
a refrigerator, a defrosting guality is maintained, and
power consumption is reduced. |
Solution to Problem
[0007]

A refrigerator according to the present invention
compriges: a freezing cycle including a compressor
configured to compress a refrigerant, a condenser
configured to condense the refrigerant, a thfottling device
configured to expand the condensed refrigerant, and a

cooler configured to evaporate the expanded refrigerant,
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[0007] A refrigerator according to the present
invention conprises: a freezing cycle including a
conpressor configured to conpress a refrigerant, a
condenser 25 configured to condense the refrigerant, a
throttling device configured to expand the condensed
refrigerant, and a cooler cohfigured to evaporate the
expanded refrigerant, 4 being arranged in a | oop and

beqngeakednfedpifni 8glo8pPan€ cbrAéetedi BPopLPihg; a pipe
abutment with or in the vicinity of the cooler; a
heatieandihpased dnspbutuebt| withherconl the whdintboyt ofl the

nmeans configured to control energization of the 5 pipe
CREAPEF &n¥aehantabieakerhdasepsedndelnd tbat feplaeanand
e heater and ts energization_of

i h
cEREES) Zhahs rBnPLalE R o paonitoL: aneaat af fon 0z kne
h b h
phEC ASALAE: anbiPhE YadPLEOSALONEE o BAOLEL - contro) means
eQéféfQ&s'@HSnﬁlB@ héggef ﬂﬁ&°§t§f693e5é§§1§ tion of Fhe

energl zati on of "t he pl pe heater first 1n"order to ne

r@d;éntOﬁeéhérfé@ﬁérChQGQh?9s§@ﬂ€§§ peLves) H68pESLiNG,
adj acent fins of the coo Subsequently, the

thenebypl denost $hartse 18oebergi zati on of the radi ant
heat er when the clogging of the fins is determned to
Adeaphagequs cEbfeets ghielnueitibon heater di ssipates
heat by radiation to nelt the frost on the cool er and
[%@8%1 up peripheral air. The heated air

In the present invention, the control means starts
energization of the pipe heater first in order to melt part
of the frost clogging spaces between respective adjacent
fins of the cooler. Subsequently, the control means starts
energization of the radiant heater when the clogging of the
fins is determined to be partly resolved. The radiant
heater dissipates heat by radiation to melt the frost on
the cooler and heat up peripheral air. The heated air
passes between the fins where the clogging is resolved, and
ascends toward the cooler. Reduction of air flowing
backward to the freezing compartment or the interior of the
refrigerator due to the clogging of the fins contributes to
improvement of cooling efficiency of the freezing
compartment or the interior of the refrigerator, and to

improvement of quality maintenance of foodstuffs.
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passes between the fins where the clogging is

resol ved, and 20 ascends toward the cool er. Reduction

of air flowing backward to the freezing conpart nment

or the interior of the refrigerator due to the

clogging of the fins contributes to inprovenent of
cooling efficiency of the fre®zing conpartnent or the
interior of the refrigerator, and to 25 inprovenent

of quBhétyefmigéeanoreodf theodseénéns. ihvedbeon achieves
refrigerator of the present invention achieves effects
effeetguef ngegn%ngcpnyanpppaﬁumrcIiendvmd;st dafropsing the

| er roving the quality maintenance of
°F8g6§tﬁFaslmPBPVéFQDEBErHBPF6ﬁYoP3Eﬂﬁﬂpﬁ§§95°Foé99FStUffs-
of a_refrigerator according to

Bﬁﬁggdﬁﬁ%ﬁflg£6?ntﬂé gFagéﬂgslnventlon Fig. 2is a

[Qgggf sectional view of the refrigerator according to
odinment 1 of the present invention. 10 Fig. 3 is a

si de P{@SSt SEETA OPAbnYI gYRf oA 509gf£1g§9§93£t£€8&ra£ng to
the refrigerator according to Enbodi nent 1 of

Epbedimént nVeafi ehe pr@sedti $naehthemati c expl anatory
drawi ng showi ng defrosting neans of the refrigerator
accorﬂﬁmg 2 old 52 Enbosis neect dondl t hibepr eSethe | nefnigenator

Fig. bis a flowchart of defrosting control using a

a%%%%f%%ﬂ@ chpckmbodémenhsdr obf thaepresengeinvention.

accorgjng § Enbodlnent 1 of the presept inyention,
i1g. is de cross-sectional view of a cooler

compartment of the refrigerator according to Embodiment 1
of the present invention.

Fig. 4 is a schematic explanatory drawing showing
defrosting means of the refrigerator according to
Embodiment 1 of the present invention.

Fig. 5 is a flow chart of defrosting control using a
cooler temperature sensor of the refrigerator according to
Embodiment 1 of the present invention.

Fig. 6 is a.side cross~sectional view of the cooler
compartment of the refrigerator according to Embodiment 2
of the present invention.

Description of Embodiment
[0010]
Embodiment 1
Fig. 1 is a front view of a refrigerator according to

Embodiment 1 of the present invention.
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Fig. 6 is a side cross-sectional view of the cooler
20 conpartnent of the refrigerator according to
Enbodi nent 2 of the present invention. Description of
Enbodi nrent [0010] Enbodinment 1 25 Fig. 1 is a front
view of a refrigerator according to Enbodiment 1 of
the present invention. 6 In®%ig. 1, a refrigerator 11
includes a refrigerating conpartnment 12 on the top, an
I ce nkkiRhpgcobpaat refitifenatioralswihchadiée sonpArigepnhting
4 arranged side by side under the refrigerating
Cepppatrarht 1220natheetopnganokpar makhngs5cempadtmenhe3 and
ice, kinﬁ congartnent 3., and the swi tchable .
2 ERpEFRABhE SORBAECHSDE S ABFENEEHpALERRY BidACEAdEethe
ezing, conpartment 5.. The presence,or absence or the
rohEREt B O RRbPT Bt 08- CRnEErErLRe s SHBAEER ek o
0 a cQu : €y
uég ?iggga?%r %kﬁégi%gﬁﬁégémgﬁFeﬁréégrgﬁ?naw1tchable
cERPRAHMERAL 4 J0Bhd Ta 8k EELTBKLRDa S PRBAL BERhAELOE NS,
a sw tchabl e conpartnent door 9, a freezing
freaping nechpadedned s, 5andrie \REsiaite SOEBEdnENtor A8
13 which are able to open and cl ose respective
popthionys of the respegtivei ogmpampmehhentiolfott hémitethis
15 nmeki ng conpartnment 3, the sw tchable conpartnent 4,
eplpedinenrbzafga cBAPRRY nehtcourand tThe \eefetigsrator 11

.cmgﬁgrtnent ? ,freelx. When t he respgctive doors are _
iRGEARS T efRigeFating compartment door 7, an ice making

compartment door 8, a switchable compartment door 9, a

freezing compartment door 10, and a vegetable compartment
door 13 which are able to open and c¢lose respective
openings of the refrigerating compartment 12, the ice
making compartment 3, the switchable compartment 4, the
freezing compartment 5, and the vegetable compartment 6
freely. When the respective doors are opened, putting in
and taking out of foodstuffs or the like therethrough are
enabled.

[0011]

Fig. 2 is a side cross-sectional view of the
refrigerator according to Embodiment 1 of the present
invention.

In Fig. 2, the refrigeratox 1l includes a freezing fan
32 and a freezing cycle 20 on the back side thereof. The

freezing fan 32 is configured to deliver cold air generated
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and taking out of foodstuffs or the |ike therethrough
are enabled. 20 [00113 Fig. 2 is a side
cross-sectional view of the refrigerator according to
Enbodi nent 1 of the present invention. In Fig. 2, the
refrigerator 11 includes a freezing fan 25 32 and a
freezing cycle 20 on the back7side thereof. The
freezing fan 32 is configured to deliver cold air
byetbeatfeeezingy cylrd ef 26etionghey temp2ttivet k@mpartments in
respective conpartnments in ‘the refrigerator 11
thgorefrigerpteszildg. cycle 20 includes a conpressor 21
[g iggfigured to conpress refrigerant gas, a condenser

9 onfigured to condense and |iquidize the

conpr e refrigerant, throttling device 23

cont SiechreSELbRCEHET 820, HEERREPAR BATPERFRGE: A

2 ' e ate th r.ess

B rdnto FORREAYE IeratBRRAE RS, 03 SRRAHRIEE,
coyrppnirad. tdheosaehse dfd 1iguwbiich %_h%et:bkn?a%@@bd
evaporates, is cooled by heat”™ absorbing action of the
reftiggeann; evahsoatddnigndektcel BRetbatibheeeoto
[0013] 15 Subsequently, a cooler conpartnment in which
denempoeber the4liqustdred wefrigerdeser abedoler 24

configured to evaporate the decompressed refrigerant, being
arranged in a loop and connected by piping. The cooler 24,
in which a refrigerant evaporates, is cooled by heat
absorbing action of the refrigerant evaporated in the
interior thereof.

[0013]

Subsequently, a coolexr compartment in which the cooler
24 is stored will be described.

Fig. 3 is a side cross-sectional view of the cooler
compartment of the refrigerator according to Embodiment 1
of the present invention.

A pipe heater 41 is disposed in abutment with or in
the vicinity of the cooler 24, and a freezing compartment
return port 42 which allows air to flow from the freezing
compartment 5 to the cooler 24 is provided below the cooler
24 and a wall surface of the freezing compartment 5.
Provided at the lower most portion'of the cooler
compartméent are a drain pan 33 for receiving drain water as

melted water of frost and a drain hole 34 for discharging
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Fig. 3 is a side cross-sectional view of the cooler
conpartnent of the refrigerator according to
Enmbodi nent | of the present invention. 20 A pipe
heater 41 is disposed in abutnent with or in the
vicinity of the cooler 24, and a freezing conpart nment
return port 42 which allows a8r to flow fromthe
freezing conpartnent 5 to the cooler 24 is provided
tbel dwatthewateker A2dadiwhta hedtesurfate dispbeed between
freezing conpartnment 5. 25 Provided at the |ower nost
ther eraanopanhd3capetheconpdern@dt and a Heatrrpaoved 16
for iving drain water as nelted water of frost
lanBr8V§SSFnbgswees4tFerraﬁéeﬁgrgﬁﬁgeg 1§hénér§bﬁ cooler
. di ant heat sposed_het ween
24 e HEARE o vE £ ot St S ot ’a?‘é? Heater 185 so
S e a .
a%os PreggHe 2Eh AR Aoy PEL 0L BRSHCE BN, Y, KHB1er 24
fb@ﬁtgfrlﬁlﬁe Bhasebfp.prevent the drain mater dri pped
fromthe cool er 24 fron1str|k|ng t hereon. [0014] The
[pOpg) heater 41 includes a pipe portion which fornms an
outline thereof, and a heater provided in the interior
10 olenﬂepi@qnehea'hesr pdbeimoludes aspppefpoabignawhich forms
al um numtube in terns of cost and workability, and
th%uﬁEbF@rthﬁrePﬁe ﬁﬁﬁeﬁlb?atﬁﬁrpgbvndeérehethblynaerlor

f £$con heat er, coat ed mnth silicon in terns of heat
Of ckPEtRARE: HAVRWRIDE (RRFLIGR okt iRFEFRTFRLY | 3 a bgminum

tﬁggrfﬁoterms of cost and workability, and the heater in
the interior thereof is preferably a silicon heater coated
with silicon in terms of heat resistance. However, the
invention is not limited thereto.

[0015)

Fig. 4 is a schematic explanatory drawing showing
defrosting means of the refrigerator according to
Embodiment 1 of the present invention.

In Fig. 4, control means 45 is connected to a motor
2la of the compressor 21, a throttling device 23, the pipe
heater 41 for defrosting, the radiant heater 15, and a
cooler temperature sensor 25. The control means 45 is able
to control the pipe heater 41 and the radiant heater 15
independently by determining the driving state of the motor
2la or the measured temperature of a cooler temperature
sensor 25. Although a s8ingle piece of the pipe heater 4]

and a single piece of the radiant heater 15 are used in
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15 [0015] Fig. 4 is a schematic explanatory draw ng

showi ng defrosting neans of the refrigerator

according to Enmbodinent 1 of the present invention.

In Fig. 4, control neans 45 is connected to a notor

20 2l1a of the conpressor 21, a throttling device 23,

the pipe heater 41 for defrdsting, the radi ant heater

15, and a cooler tenperature sensor 25. The contro
thieansmidbdimenb| etwbooeombral ebbR pEpehbeat Readéranflay be
the radi ant heater 15 independently by determ ning
Pt-”ﬁ‘éldﬁﬂw ripwa g, ofn tthe npane EnRda a5 the cesswiedre one

gperature of a cooler tenperature sensor 25. ) '
hefighhasei RgpEepredEcoPreWidpfpechatrel meangnghich is

BhPotE BoiFfent 2 PRUFRLLRg afcEhe bParRESPRAUIUPY iy
2BRemBAE U IEH. of PHEVEhe UICLAPCDOOR FRONELORS:! OF 8CH
pIBAaSi Whi 68 tBe HQS@eEQ ﬁ?@%i&édabehaaakh&yﬁeélébez4

heaters” provided in abutment with or in the vicinit

1mﬂepéﬁd@m1yr;_24r@qdlgedpl urality of the heaters
provi ded bel ow the cooler 24 independently is
[0@H6] red. [0016] The control neans 45 starts
defrosting control under 10 certain conditions such
as a T camerel mpangicdorotanis detuost e dcoperal | ngder
tiyme, of th essor 21 has elapsed. in addition,
CEHeREN | Lo H%+ng%f$%§?lﬁ% at@pse where a predetermined

accunulated operating time of the compressor 21 has
elapsed. In addition, there is other defrosting start
conditions such as a case where the fact that the amount of
the frost formation exceeds a predetermined amount is
detected using a frost amount sensor. However, this
embodiment is not intended to limit the start conditions.
When the defrosting is started, the control means 45
firstly energizes the pipe heater 41. The pipe heater 41
directly heats the frost adhered to the cooler 24; and
melts the same partly. When it is detected that the frost
adhered to the cooler 24 is melted and spaces to allow air
to flow to the cooler 24 is formed, the control means 45
starts energization of the radiant heater 15.

Determination of whether the spaces is formed or not
includes, for example, determination using the frost amount

detection sensor, determination on the basis of elapse of
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conditions such as a case where the fact that the
anount of the frost formati on exceeds a predeterm ned
anmount is 15 detected using a frost anmount sensor.
However, this enbodinment is not intended to limt the
start conditions. When the defrosting is started, the
control neans 45 firstly end0gi zes the pipe heater

41. The pipe heater 41 directly heats the frost
cadhelrdtimet hengeh| eand4degBgm2Natitbhsohhehsabisis of the
partly. Wien it is detected that the frost adhered to
tenpesadiee 94 thensboddrand spaces to allow air to
f|OMIt0 the cooler 24 is forned, the control neans 45
[8P371s energization of the radi ant heater 15.

Det er natlon of et her the spaces |g%forned or

no
25 in u%%g 1R9 ORXANDIR, PHRE PR &Y i E%l%ﬁn?ﬁ%te heat on
e n : e pation, on_th
ohEgal 2RUBLos0oRRLLen BENERL cHRIELRASLA AT 0E
[ t S atHLee9f st
sfsepes 85% o55°h S5, STaL s hp, EifgoL AELSECLHE Ghs R the
cgenerars heattonthsd 8bhess, 1§h§a£wg ragdbesed aﬁdt Bﬁe
cool er 24 can be partly slipped off first, so that
spaees| aggi figroédt heréms hdatt heonwest Bn Herohnfaﬁecd tine
frost is partly resolved and the spaces are forned.

ermpEgi 2 heat thenyadianh heatent 28 dyrcehatgszthgough the
radlgnt heater 15 circul ates through the 10 forned

farme ss?%c?ﬁetEO%h%rCQQ e502fhatod h@bs@?ﬁﬁoﬁﬁihg with
eFELLELROGY L% 88100887 A LAHAN NSS! /B ASALS the

frost by radiation as well and defrosts as a matter of
course.

According to this embodiment, by controlling the heat
of the radiant héater 15 to flow into the spaces formed on
ahead, an effect to reduce heat flowing backward through
the freezing compartment return port 42 and entering the
freezing compartment 5 is achieved. By extension, the
temperature xise of the foodstuffs in the freezing
compartment 5 is restrained, and maintenance of food
quality is relatively elongated.

[o018]

Fig. 5 is a flowchart of defrosting control using the
Cooler temperature sensor of the refrigerator according to
Embodiment 1 of the present invention.

The control means 45 is connected to thé cooler

temperature sensor 25 for measuring the temperature of the
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frost by radiation as well and defrosts as a matter of
course. According to this enbodi nent, by controlling

the heat 15 of the radiant heater 15 to flow into the
spaces forned on ahead, an effect to reduce heat

fl owi ng backward through the freezing conpart nent

return port 42 and entering tle freezing conpartnent

5 is achieved. By extension, the tenperature rise of

doled efro@dst ahids the phigel heatierg 420 ap@Rdet Fatiaht hieater 15
restrai ned, and mai ntenance of food quality is

arel sonkgiol leidobyatbe. tedpeshtiirg. oF itheacblodwrh@dt. ofFig. 5
defrosting control using the cooler tenperature

sboWsor Brocreurer pify elddaer dheg desrozd ipghdailderithe

% of .the present invention. The control nmeans 45 is

S &RﬁéCted to the cooler tenperature sensor 25 for

(0999 ring the tenperature of the 11 cooler 24, and

the Bipe heater 41 and the radiant heater 15 are

Contf@héeéoﬁ¥rbﬁemé§ﬂﬁe&§tHE?r@E Eﬂg gggksthﬂa F%?Fr@l

shows a procedure of controlling t rostin

uhder gkepain 2och@@tIbnbhencemiepolsineans dbest 82} sthbe
defrosting control under certain conditions in step
eBergiinaStiion 8%, theepipeehgiatati dl db tkarpeds hAeat ehe pipe
41 is started, and the pipe heater-41 starts to

hgatera#d m&artswohgehegateaheat. With this heat

generation, the frost adhered to the cooler 24 is partly

melt, and the cooler 24 is heated and hence the temperature
in the periphery of the cooler 24 rises. 1In Step S3, the
control means 45 determines whether the measured
temperature obtained from the cooler temperxature sensor 25
is higher than or equal to a predetermined temperature T1.
The predetermined temperature Tl is preferably a given
value in a range approximately from -13°C to 0°C. When the
measured temperature is determined to be lower than the
predetermined temperature Tl (N), the control procedure
goes back to Step S3 again, and'when the measured
temperature is determined to be higher than or equal to the
predetermined temperature Tl (Y), the control procedure
goes to Step S4. In Step S4, energization of the radiant
heater 15 is started, and the radiant heater 15 starts to
generate heat. With this heat generation, the defrosting of
the.entire cooler 24 is started, and air in the periphery

of the radiant heater 15 is heated up, and the heated air
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10 generation, the frost adhered to the cooler 24 is
partly nelt, and the cooler 24 is heated and hence

the tenperature in the periphery of the cooler 24

rises. In Step S3, the control neans 45 determ nes

whet her the nmeasured tenperature obtained fromthe
cool er tenperature sensor 25125 is higher than or

equal to a predeterm ned tenperature Tl. The
fppwdEpwaniingtiet eapdeat ddeafid henpretbrabbppargituer in the
value in a range approximately from-13C to OC. Wen
p?ﬁéphﬁ§¥sBfeah?eﬁﬁ@ESFu?é r&sgst er i n¥tep She thmerontrol

d i , h
mb Rl 4B ae DR RS hE TuREneEiERR PenepERd s bupar At ARG
- d is d ' be .
oRREInbHC EEBROVRE cobPARC L RMHL Eal Bl S ERTLE s 05 R gper
tikan (¥}, e&aslceataobreaegsgﬁiﬁedge&%?&gﬁ%@8 %g-s i'fshe

Step $4, energization o e radi an eat er

psetdetetnined tégpaedtant D2aisrnighstathint 8r28qual to the
generate heat. Wth this heat generation, the

pdeﬁebermngedftember&ﬁﬁkéeTEOQhérig4abﬁr§k@méﬁdly35@b. When

air in the periphery of the radiant heater 15 1s

theaneasuped ghemperatiene eis adetegmihedwtoobar ovbe than the
cqgler 24 and hence the tenperature in the periphery

PHPAthRrRRed  tomperakure | B2 S8}, sthet aentsad rprocedune

] wh h d
9380 FHER 0 RrTRCO L OTeI RSy Hoeh ot BB EeRsRBers
| h 1 ped t t
e oo B e S Bed 0r 8 PATTTAREE Pitn GREFSRRLEo ene

pﬁ?dé*%&ﬁiﬁéﬁtiﬁw?éﬁé?ﬁigrﬁin?@);egpgr@$ﬂffof1p999e&§re
pproxi mately 5C. en

goes to Step S6. In Step S6, the energization of the pipe
heater 41 is ended. Subsequently, in Step S7, the control
means 45 determines whether the measured temperature
obtained from the cooler temperature sensor is higher than
or equal to a predetermined temperature T3. The
predetermined temperature T3 is higher than or equal to the
predetermined temperature T2 and is approximately 14°C.
Actually, however, the predetermined temperature T3 is
preferably set to a given temperature in the cooler 24
which is regarded that the defrosting of the cooler 24 is
ended. 1In Step S7, when the measured temperature is
determined to be lower than the predetermined temperature
T3 (N), the control procedure goes back to Step S7 again,
and when the measured temperature is determined to be

higher than or egual to the predetermined temperature T3
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the neasured tenperature is determ ned to be | ower
than the predeterm ned tenperature T2 (N), the
control procedure 10 goes back to Step S5 again, and
when the neasured tenperature is determned to be
hi gher than or equal to the predeterm ned tenperature
T2 (Y), the control procedurd3 goes to Step S6. In
Step S6, the energization of the pipe heater 41 is
(€hdethesapptyadnpryeerdnrst gpeS7tot BeeposBr ol I15Steanss, the
45 determ nes _whet her the neasured tenperature
CBBEIrABH1PROREL RBecEBAéANEchpatatuls $&nepdeds Bhghshe
n_,.or equal t predet.erm ned tenperature T3. The
d%?éﬂ@?é?ﬁi%EBLFSﬁnga?BgﬁdTénigtﬁ?gﬁ@r than or equa
[b826fe predeternmned tenperature T2 and is
approxi mately 14C. 20 Actually, however, the
pr edespr g 3 HIPSERL U5 £od S St o P
gi ven fenﬁgfgtdgg?in tﬁ%ﬁ%ooléétiﬁ Egﬁéﬁﬁl¥sé$ég%§%gar 24
bebates hehdeprodétogmohed heekipl8tu2d 3 i8Ng8dp 59 in Fig.
Step S7, when the neasured tenperature is determ ned
Stothe foost adlheredetpredet esoleed24egpetneéuper2phdzy of
(N, the control procedure goes back to Step S7 again,
Ehe P iR nhediee rredd uk & dne bredr atHowever dethey melding fre this
hi gher than or equal ,to the predeterm ned tenperature
15% Y the Rntial pebbbemref gbhe frostepnsthe| gooler
t the energizati on of the radiant heater 15
ngggﬁgéﬁ?heﬁ%ﬁt?@?gd%??%%fi%ﬁ %%n§+%? i s2RAgklaci defrepting
(g¥¥& 5 izl h ' heat til
OJngt"eh%oo err%4C&¥l£)p%glfé qgo{ aecll?ig\?ede?egr owuenvelr, when
the defrosting proceeds even partly, the temperature in the

interior of the cooler 24 rises. When it reaches a
predetermined temperature Tl, the radiant heater 15 is
energized and the entire cooler 24 is heated from below in

a stroke in Step S4. The air heated abruptly by the radiant

. heater 15 ascends and passes the partly melted space, and

flows into the cooler 24. If thexe is no partial melting,
the heated air is reflected by the frost clogged in the
fins of the cooler 24, flows backward through the freezing
compartment return port 42 into a freezing compartment 5,
and lowers the freezing efficiency of the freezing
compartment 5.
[0021]

In this embodiment, first of all, the frost is partly
melted by the pipe heatér 41, then the melting state of the

frost is determined by the cooler temperature sensoxr 25,
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beconmes the predeterm ned tenperature Ti in Step S3 in
Fig. 5, the frost adhered to the cooler 24 in the
peri phery of the pipe heater 41 is nelted. However,
the melting in this case is only the partial nelting
of the frost on the cooler 10 24 to which the pipe
heater 41 is fixed, and the defrosting of the entire
cooler 24 is not achieved yet. However, when the

agelf then nheprfocetdore\tdie Ratilne Jdod dreMIeHM Wel el using
the interior of the cooler 24 rises. When it reaches

thepraddeatnihead ere he edfttiere aTt intehd agpdisantt Hatattdre Yooler

i's 15 energized and the entire cooler 24 is heated

2fr GRPpBeoREExOskegh Mikd ied fdcdensy. wikdoaitr aidaméag heat
b I e radi ant heater 15 ascends and passes

t?hgiggr%Pg%n%BFe§r§§&&§ﬁ SRIPHLHGRY 0 t he cool er

89 f there is no partial nelting, the heated air is
reFF cted by the frost clogged in the 20 fins of the

cool eTh84re£ESH’5féﬁcﬁﬁeégrglflée'fgﬂ {p?ewﬁéﬁﬁé%ggﬁgr measured

conpartnment return port nto a rreezing

témpeandulrewehs thle ihteeibRd o8l thel @BeY cf 2UNeelbR®s M gher
conpartnment 5. [0021] 25 In thi's enbodinent, first o

thih, orheqhrdstoi shpaptkeyeteehinddbyehperatpecheat @ not in

41, then the nelting state of the frost is determ ned

SpgPt fié ésoker avehpersceseivenbert2fy o4 thedcbbdert 2d by
on the entire cooler 24 is nelted usin t he

t{léggéﬁﬁ Reater 4%.arWlen the pipadgheater hdl incendetieto
a8:680 REafoLhesbedhihcBll b cusyMbhout Al Low ng
heater 41 starts to add excessive heat to the cooler 24.
The excessively added heat becomes a load of the freezing
control after the defrosting control is ended, and lowers
the freezing efficiency, that is, the power consumption
efficiency. In order to avoid the lowering of the freezing
efficiency, the control means 45 ends the energization of
the pipe heater 41 in Step S6.
[0023]
Embodiment 2

Fig. 6 is a side cross-sectional view of the cooler
compartment of the refrigerator according to Embodiment 2
of the present invention.

In Fig. 6, a heater cover 16A is inclined with respect
to the horizontal plane so that heat of the radiant heater
15 reaches the cooler 24 directly. In addition, with the

presence of this inclination, a lump of frost .and drain
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to flowinto the freezing conpartnent 5. 5 [0022] The
reason for determ nation of whether the neasured
tenperature in the interior of the cooler 24 becones
hi gher than or equal to the predeterm ned tenperature
T2 or not in Step S5 is to avoid excessive heating of
the cooler 24 by 10 the pipellBeater 41. When the pipe
heater 41 is ended to defrost near the pipe heater
watersdvsppedntiym the pbpeerhedt es dheshattert eovdd 16a at
excessive heat to the cooler 24. The excessively
thadédmreaf Hdefyretingl sddpsf dowswhrdefrng tbenheeker cover
2fter the defrosting control is ended, and |owers 15

1Pfe freezing efficiency, that is, the power
[PBE nmption efficiency. In order to avoid the

owering of the freezing efficiency, the contro

e L S et b CoRER R s Mot e PL RS (284 gt ump
ofr essste6ti PRa! a¥heW Rbtbheacq ﬁiatEQ”BﬁrE?ﬁnhe9£ekhgover

refrigerator according to Enbodi nent of resen

1snyeﬁneoneatnofueheﬁraalaﬁatﬁéaeeyelslﬁé u§ean§bknﬁ61t1ng
with respect 25 to the horizontal plane so that heat
the fhestadnabhehbasber dSveratbRsahderiophgrtRd
directly. In addition, with the presence of this
CeRReFABRFONOL at hengrainfvater ango debah the defeosting

ed_fromthe cooler 24 to the heater cover 16A at
eg£e of the cooler 22 is lowered.

In this embodiment, the defrosting efficiency of the
cooler 24 can be enhanced by making the heater cover 16A
inclined to remove the lump of frost or the drain water
from the heater cover 16A.

The angle of inclination is preferably at least 7°,
However, causing the lump of frost or the drain water to
slip off easily is achieved by forming the heater cover 16a
with a water repellent material. Thereforxe, the angle of
inclination is not limited to at least 7°.

[0025]

The heater cover 16A is needed to have a size which
covers the entire part of the radiant heater 15 when
projécting the inclined heater cover 16A and the radiant
heater 15 in parallel from above. The heater cover 16A
protects the radiant heater 15 so as to prevent the lamp of
frost or the drain water dropped from the cooler 24 at the

time of defrosting from dropping directly thereon, thexeby
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the time of defrosting slips dowward fromthe heater
cover 16A. [0024] 5 If the heater cover 16A is not
inclined and the lunp of frost or the drain water
accunul ates on the heater cover 16A, the heat of the
radi ant heater 15 is used for nelting the frost on
t he heater cover.16A and risilfg the tenperature of
the drain water, so that the defrosting 10 effect of
repgredoliag a4bpslhngenedselthbk&téﬂbﬂdbﬂemhe whep of
defrosting efficiency of the cooler 24 can be
éﬁﬁ5n€§dtg? ﬁﬁﬁnngwaherhsames doter td@Ah withi mbe tradiant
nh gn np of frost or the drain water fromthe
R85EEr 098P EBﬂP°£9t¢ﬁe aﬁs|év@ﬂdﬂns|thstt@mpegature drop
refer t causi ng the | unp of
of; EbE" BReYaBt PERRL 18, HREE 81 FBoFPaBRERFOPs
achi eygd f QR0 &6 h oyer h_a _water
repel?ﬁn%ﬁﬁ%terl ? Efeggﬁgét héﬁaﬁ%$€2%¥££ng the noise

ahdcbreebhennyStnet 1bivekigg Le akf&8§éhcg af8 Bmﬁgébed by

The heater cover 16A is néeded to have Si ze
coveeiBngt hheepaili @npantatért 08 wadhaahehﬁéb€érléov€§n1sA so

projecting the inclined heater cover 16A and
aﬁaﬁ?anreVﬁahtEhelsroatparatheldfamn1abaue.dfbppédatebm

cover 16A 25 protects the radiant heater 15 so as to
aBP¥g ehromnet rakpnafthereen. or the drain water dropped

m 1t he éoolg£,24 at the tinme of defrostlng from
t9Rct

;
R%fgﬁﬁ?ﬁ% Stthereon, thereby

[0026]

3 ice making compartment, 4 switchable compartment,
5 freezing compartment, € vegetable compartment, 7
refrigerating compartment door, 8 ice making compartment
door, 9 switchable compartment door, 10 freezing
compartment door, 11 refrigerator, 12 refrigérating
compartment, 13 vegetable compartment door, 15 radiant
heater, 16 heater cover, 16A heater cover, 20 freezing
cycle, 21 compressor, 22 condenser, 23 throttling device,
24 cooler, 25 cooler temperature sensor, 32 freezing fan,
33 drain pan, 34 drain hole, 41 pipe heater, 42 freezing

compartment return port, 45 control means
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16 restraining a boiling noise generated when the
ump of frost or the drain water cones into touch
with the radiant heater 15 and evaporates, and
avoi ding the tenperature drop of the radi ant heater
15 due to the evaporation. 5 In this enbodi nent,
effects of restraining the ndi'se and preventing the
| onering of efficiency are achieved by covering the
t heater 15 with the heater cover 16A so as to
prevent the frost or the drain water dropped from
above fromstriking thereon. 10 Reference Sign List

1[0026%\ 3 l.ce nak%ng conpartnent, 4 sw tchable
¢onpaft hBAFI9SEAFP eiPﬁgr&ﬁﬁBQFtnent, 6 vegetabl e

ok g EEaezifa EFEL e OEha LG AP REhERRb SR Eop RiEed to
caﬁﬁkeséoafE@QEEB@raﬁQUpﬁrEgﬁaﬁn%%gcgaé#%%ﬁ%%hgﬁgaEghdense

12 refrigerating conpartnent,
thenpafikigsradeora throedilany dBeALEr coh®ikaRkdr t60¥S%band
16A heater cover, 20 freezing cycle, 21 conpressor,
tRe condensed, r@8ribephhtij ngndewi eoold® 2éncagueed 2%
cool er tenperature sensor, 32 freezing fan, 33 drain
EHEHQIBHedQEEneﬁbﬁéﬁedlrpfpégheanev,béingreezbnged in a
1conpartnent return port, 45 control neans 17 CLAI M5
R°P A3REf FPRBREEBH BYnBEPAPHY:

a pipe heater disposed in abutment with or in the

vicinity of the cooler:

a radiant heater disposed below the cooler; and

control means configured to control energization of
the pipe heater and the radiant heater, wherein

the control means energizes the pipe heater and starts
energization of the radiant heater after having started

partial defrosting, thereby defrosting the cooler.

2. The refrigerator of claim 1, further comprising:

a cooler'temperature sensor configured to measure the
temperature in the cooler; wherein

the control means

enerxgizes the pipe heater and,

after a measured temperature of the cooler temperature
sensor has reached a predetermined temperature,

starts energization of the radiant heater.



a freezing cycle including a conpressor configured to
5 conpress a refrigerant, a condenser configured to
condense the refrigerant, a throttling device ,
configured to expand the condensed refrigerant, and a
cool er configured to evaporate the expanded
refrigerant, being arranged i1 a |oop and connected
by piping; 10 a pipe heater disposed in abutnent with
3or inThberefrigekhyo@fthelanlQrbraz;aghgaheheagﬁbrising:
di sposed bel ow the cooler; and control neans

confi guhedtes eomerohavhmggaratinohinéd shefpcpebbeabenh the
and the radi ant heater, wherein 15 the control mneans
r@HéPQFzQ§aFﬁ€ BPpetheareplamd starts energization of
the radi ant heater after having started partia
defrosting, thereby defrosting the cooler. 2. The
refrigerator of claiml1, further conprising: 20 a
cool er tenperature sensor configured to neasure the
tenperature in the cooler; wherein the control neans
energi zes the pipe heater and, after a neasured
tenperature of the cooler tenperature 25 sensor has
reached a predeterm ned tenperature, starts

energi zation of the radiant heater. 18 3. The
refrigerator of claiml or 2, further conprising: a
heat er cover having an inclined surface between the
radi ant heater and the cooler.



