DESCRIPTION TITLE OF INVENTION: ELECTROSTATIC ATOMIZING APPARATUS, APPLIANCE,
MR CONDITIONER, AND REFRIGERATOR Technical Field [0001]The present invention relates to
an elecostatic atomizing apparatus that generates nano-siz,, mist, an (home electrical) appliance
such as a refrigerator, a display case, an industrial refrigerator, a storage, etc., and an air conditioner
(including an air purifier and a humidifier and 10the like). etc., and an air conditioner inside of an
appliance. Background Art [0002]It is described an electrostatic atomizing apparatus equipped with a
conveying part for conveying water from a water reservoir part, a counter electrode arranged so as to
be opposed in a conveying direction of the corvesamgpprrt and a water application electrode for
applying a voltage to water in a route leading from the water reservoir part to a distal end of the
counter electrode side of the conveying part, in an upper portion of the water reservoir part, wherein
fhe conveying pefls SRISUILLER Ry.s pareusiasiamb Ted b spldacid-Abase maeral (for
example, see Patent literature 1. | It Is described art electrostatic atomizing apparatus equipped
with a water conveyingiparriomnoemveyingater by capillary action, a water supplying part for
supplying water to the water conveying part, and an applying electrode for applying a voltage to the
water convéyed by the water conveying part, wherein the water supplying part is a heat 25exchange
part consisting of an endothermic plate having an endothermic surface and generating dew
condensation w 55-¢56ting air on the endothermic surface, a Peltier element, and a heat sink, and

the heat eXChan@@(}E}jart %@&%@'ﬂ@%&@w mgtes to an electrostatic atomizing apparatus that generaes

nano-size mist, an (home electrical) appliance such as a refrigerator, a display case, an mdustnal
refrigerator, a storage, etc., and an air conditioner (including an air purifier and a humidifier and
1) the like), ewc., and an air conditioner inside of an

appliance.

Backeround Arl

(00021  itis described an electrostatic atomizing apparatus equipped with & conveying part for

ot
wh

conveving water from a water reservoir part. & counter electrode arranged so as

to be opposed in a conveying direction of the conveying part. and a water application elecirode for
appiying & voltage to water in a route leading from the water reservoir part

to a distal end of the counter electrode side of the conveying part, in an upper portion of the water
reservoir part, wherein the conveying part is constituted by a porous ceramic formed of solid acid

20 as a material (for example, see Patent Iiterature 1).

[0003]  Itis described an electrostatic atomizing apparatus equipped with a water conveying part for
convaying water by capillary action, a water supplying part for suppiying water

to the water conveying part, and an applying electrode for applying a voltage to the

water conveyed by the water conveying part, wherein the waier supplying part is a heat

e
oy

exchange part consisting of an endothermic plate having an endothermic surface and



water conveying part (for example, see Patent literature 2). [0004]In recent years. it has been
proposed a refrigerator equipped with an 5atomizing apparatus including a cooling panel that
condenses moisture in air in the refrigerator and that is provided in a cooling air duct, a conveying part
that conveys the water condensed by the cooling panel to a water reservoir part, a capillary water
drawing member that conveys the water in the wates reservoir pan to a voltage application part
between an application electrode and a counter electrode, wherein the atomizing 10apparatus can
generate mist or ozone capable of deodorizing inside a storage comparanent by applying a voltage
(for example, seadratent-litesaterenad). BA0G kol ibisprapisedaréftigePalter equipped wither
storage tank installed below a cover of the refrigerator wherein the cover is provided to make the
humidity inside ST e i WHsart k2R b ehiaratur ettt &onic transducer) in 15a lower part
(botto_m surface‘zaggr%ggv\éyfggr Jmatte 2gaﬁr}ﬂ@e’(f%g £ n@%&;mggg}_l:’atent Iite_rature_ 4). [OOO(_S]Furthermore, itis
described a refrigerator qul%pe(fwﬂw multi-color llluminating means in a display unit provided on a

front door of thesgfrigeratec.which switchaslighiemissirreotatser alight emission condition by
operation of a control 20unit, and displays "bacterial eradication mode" on the display unit when a
bacterial eradicgitioitibertorrisprelssad Lydnugepieeradppie 1sa® P et ferafiee 3y fobo7]Further, it
is described a rSlfarti %%@%3%2 ﬁﬂi g{%ﬁgg\g;’tgucafp alflstl;[rggesv?nrg gapt%\rg%!%gegylsnﬂae water condensed by the

cooling panel o a water reservoir part. a capillary water

drawing member that conveys the water in the water reservoir part to a voltage

application part between an application electrode and a counter electrode, wherein the atomizing

10 apparatus can generate mist or ozone capable of deodorizing inside a storage comparument by
applying a voliage (for example, see Patent literature 3).
[0005]  Further, it is proposed a refrigerator equipped with a water storage tank
instalied below a cover of the refrigerator wherein the cover is provided to make the humidity
inside of a vegetable case high, and a mist generator (ultrasonic transducer) in
a jower part {bottom surface) of the water storage tank {for example, sec Patent
literature 4).
10606]  Furthermore, it is described a refrigerator equipped with an muiti-color illuminating
means in a display unit provided on a front door of the refrigerator, which switches light emission
colars or a light emission condition by operation of a control
20 unit, and displays “bacterial eradication mode” on the display unit when a bacterial eradication
button is pressed by a user {for example, see Patent literature 5}
[06007]  Further, it is described a refrigerator equipped with an ultrasonic humidifier in

a vegetable comparument that utilizes defrosted water for feeding water (for example,

see Patent literature 6).
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[6008]  Furthermore, it is described a refrigerator that is equipped with an atomizing



a vegetable compartment that utilizes defrosted water for feeding water (for example, see Patent
literature 6). 25[0008]Furthermore, it is described a refrigerator that is equipped with an atomizing 3
apparatus for supplying fine mist to a storage compartment, and a water storage part for storing liquid
supplied to the atomizing apparatus, and that includes, in a pathway (canalicular path) connecting the
atomizing apparatus and the water storage part, a removing member for removing a content of the
liquid (for example, see Patent 5Sliterature 7). Citation List Patent Literature [0009]Patent literature JP
2006-035171 A 10Patent literature 2: JP 2007-181835 A Patent literature 3:11' 2007-101034 A Patent
literature 4: JP 20068:1 62 395 1AnR fite ridite ratonaeS0dP:20 88 TS5y Prateparitesrsittire 6: JP 6-257933

A 15Patent literature 7: JP 2008-089203 A Summary of Invention Technic?l F;rob!ielm [0010]in the
atomizing appaf3ids BB HEY HYPARERIE S dTe P4 BaPaificuaRTtisgy (canaheuiar path)

connecting the atomizing apparatus and the water storage part. a removing member for removing 2
content of the lguid (for exampie, see Patent

5 lierature 7).
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Summarv of Invention

Technical Problem

{00161  In the atomizing apparatus described in Patent literature 1, a ceramic is used
20 forthe conveying part.  However, generally, a ceramic has 2 porosity (voidage) of approximately
10 to 50 % and a pore diameter {average of pore diameters or diametars
of void parts) of approximately 0.1 to 3 pm, and has electrical resistance of
approximately (0.2 to 2) x 10” Qem, which is large.  As just described, ceramic
materials have extremely low clogging resistance against foretgn matter sincs the pore diameters

25 are extremely small, and there is a problem in reliability when the ceramic



20for the conveying part. However, generally. a ceramic has a porosity (voidage) of approximately 10
to 50 % and a pore diameter (average of pore diameters or diameters of void parts) of approximately
0.1 to 3 pm, and has electrical resistance of approximately (0.2 to 2) x 1012 Liam which is large. As
just described, ceramic materials have extremely low clogging resistance against foreign matter
since the pore diameters 25are extremely small, ang there is a problem in reliability when the ceramic
4 materials are used for a long period. Further, since the voidage is low as well, the capillary force is
small and absorptive power or a retaining amount of water is small, hence there is a possibility that it
takes a long tinmetbefore elaCirostaticatomifation startse opithat afomizatibrivscantéatuipted. Additionally,
since the impedance is extremely high. the ceramic materials do not readily conduct electhicity, and it

is less likely thal STHIGP FOITEREC RSB Tet T81HE BrRhTre Rahe TR HEREMEr e BRSERHEAI power is
necessary [0014]FuNer. Jhe GONVaving RaR.I%. NSRHEL.I0:IRE WAIRLIGSERIRALSAR.AS to be directed

in the vertical direction, the counter electrode is arranged so as to be opposed to an end of the upper
part of the convesing:partiranddhepwater ifesemnoirpartis iategralhdonnedaithitiecaénveying pan
10and the counter electrode, etc. It is necessary to remove the water reservoir part from a main body
of an appliahcecSHEr Bemsn' ditpufibrimtieig et P BTsup R Mg Watsrds the ks reservoir part;

however, whenaﬁect%g%[ removes the water reservoir part from the main body of the appliance, since the

water reservoir part 1S ntegra?ﬁ'?gﬁed with the conveying part and the counter electrode, 15etc., it is

necessary to reoye theeena)ng Hakd AR aR-plecirade Rartsuel sstha.countatelegirode at the
same time, which may cause the user to touch the electrode part and get an electrical shock. [0012]in

the atomizing apparstasitegeniltedtPotiertdieratirad st hdarenshtingespef isprovided below the
water conveying pan, and the beat exchangﬂt3 part is formed 20by arranging the Peltier element below

the endothermiE IS ARG HHE B AU ST STHALE R cery Tormed with e comveying par

10 and the counter e[ectfode, etc. ltis necessary to
remove the water reservoir part from a main body of an appliance such as an air purifier due to
necessity of supplying water to the water reservoir part; however, when a user removes the water
reservoir part from the main body of the appliznce, since the water reservoir part 1s imtegrally
formed with the conveying part and the counter eiecrrode,

15 ete., it is necessary o remove the conveying part and an electrode part such as the
counter electrode at the same time, which may cause the user 1w touch the elecirode part and get an
electrical shock.
[0012]  Inthe atomizing apparatus described m Patent erature 2, the heat exchange past is
provided below the water conveying part, and the heat exchange part 15 formed

20 by arranging the Peltier element below the endotbermic plate having the endothermic surface, and
then the heat sink below the Peltier clement; therefore, when the amount of dew condensation
water generated on the endothermic surface is large. the dew condensation water may overfiow
and spill over .the Peltier element provided below the endothermic surface, which may break down
the Peltier element wealk in water.

25 [0013] Since the refrigerator equipped with the atomizing apparatus described in



then the heat sink below the Peltier element; therefore, when the amount of dew condensation water
generated on the endothermic surface is large, the dew condensation water may overflow and spill
over the Peltier element provided below the endothermic surface, which may break down the Peltier
element weak in water. 25[0013]Since the refrigerator equipped with the atomizing apparatus
described in 5 Patent literature 3 includes the convegying part that conveys the water condensed on
the cooling panel to the water reservoir part there are problems that the path from the cooling panel to
the water reservoir part is long, the conveying part has a complicated structure, the number of
components is Jakgeitheneoshisuligh,: thevassembting efficieneybis daienanich{urthesiithe conveying part
is clogged with dust or the like entering the conveying part and the condensed water is not supplied to

the water reser¥it pebe ‘FRtFrePTYRIT BB EAFIPER ) atet Shertih§omdinber and the application

electrode are sgc%ﬁrate members which makes }he %ructure corprpllcated tlhc%eads e[npe!lng efficiency

i = ™ Y .
low, and the cost ?éﬁ.a{f&&?jf |o‘ﬁ?§fi?§/fesgrv‘\;%}fé’ﬁé§/é’f%e ection means 1 "bcr%m in the water 10reservoir

part, and there gegprioblems thakithe prabetaf cemponentsisiargs.dhe cost is high and control is
complex. [0014]In the refrigerator equipped with the atomizing apparatus in the vegetable. case
described i Patent. litdrattire 4e sincevasegetablecd oritainarand lthecsoveartarecdirgetiyadsed as a
cooling panel of the mist generator, collection of dew condensation water depends on the 15shapes

and the sizes of thESSGETH & E8HEANSP AT (R 8 CETET “HERTBIE, thPeHPE HaRS & ictions

water drawing member and the application electrode are separate members, which makes the
structure complicated, the assembling efficiency
low, and the cost high, . Addinonally, a water level detection means is provided in the water
10 reservoir part, and there are problems that the number of components is large, the cost is high and
conirol is complex.
[0014]  In the refrigerator equipped with the atomizing apparatus in the vegetable case
described in Patent Hterature 4, since a vegetable contaimer and the cover are directly
used as a cooling panel of the mist generator, collection of dew condensation water depends on the
15 shapes and the sizes of the vegetable container and the cover; thersfore. there are many restrictions
in: the shapes of the vegetable conwziner and the cover, the installation space of which s limited
and the drastic shape modiication or the like of which is impossible aiso for the necessity of
enlargement of the ’mner'vo}nme, and it is
not easy to stably secure water recessary for muist spray,  Further, since the vegetable container
20 and the cover are directly used for the cooling panel, it is necessary to set the humidisy inside of
the vegetable case high so as w gen cr.axe dew condensation water, development 1 the other storage
compartments wherein the humidity cannot be high,
and the like is difficult.  Furthermore, since the mist generator (ultrasonic transducer)
is instalied on the bottom surface of the water storage tank, the structure including 2 seal soructure

25 asacountermeasure against water leakage berween the water storage tank and



in the shapes of the vegetable container and the cover, the installation space of which is Limited and
the drastic shape modification or the like of which is impossible also for the necessity of enlargement
of the inner volume, and it is not easy to stably secure water necessary for mist spray, Further, since
the vegetable container 20and the cover are directly used for the cooling panel, it is necessary to set
the humidity inside of the vegetable case high so as.to generate dew condensation water,
development to the other storage compartments wherein the humidity cannot be high, and the like is
difficult. Furthermore, since the mist generator (ultrasome transducer) s installed on the bottom

surface of the water; starage:tanks e situctiure JREUEIng & S6RL SIUCIWE K¥Oas A FeMpiermeasure
against water leakage between the water storage tank and 6 the mist generator, etc. is complicated,

the assembling efficieaty isctaandthe costdsincreaséd thiAdditionathyyrsirigedine: biitrasonic transducer

is used for the mist generator, mist cannot be miniaturized, and it is difficult to spray the mist uniformly -
in the refrigerat@t [BerEsd etfrihs A PdteRrrEr atsransoanly patemiie™iture 4. a user finds it difficult to

recognize 5and fias no way jo ascertain whetherdne AlMIzIng ARPATAILS JRERNg, hat is more.

the user cannot recopize whether the electrostatic atomizing apparatus is really operating or when the

electrostatic atogzing appasatusdiassiated ivopepio.and thisdhse-usenierlsstspiciaus.
[00161Further, in the refrigerator described in Patent literature S. "bacterial eradication mode" is
displayed whenarigercprassetetive it terialéragivationrbantn isnele ver adigwheirtife refrigerator

enters the bacteliial eradication mode in %case f the .
electrostatic atomizing apparatus has started to operate, and thus the vser feels suspicious.

[60 16}. Further, in the refrigerator described in Patent literature 5, “bacterial
_eraciication mode” is displayved when a user presses the bacterial eradication bufton, however,
1¢  when the refrigerator enters the bacterial eradication mode in a case of the
user not pressing the bacterial eradicaiion button. the user cannot know whether the bacterial
eradication is performed if the user is pot in front of the refrigerator, and thus
the user feels uneasy.
[0017} - Furthermore. the refrigerator described in Patent literature 6 is equipped with
13 the ulirasonic humidifier in the vegetable compariment that utilizes defrosted water for feeding
water; however, a concrete structure of how the defrosted water is utilized for
the feading water is not described at all. hepee it is difficuit to obrain the defrosied water when
needed. Further, it 1s necessary w use an atormization filter baving pore
drameters of 0.2 10 0.3 mm and a thickness of 80 to 100 um to generate mist, handiing
20 and inswllavion swecture of which is difficult, which makes the siructure complicated.
Furthérmore_. since the uhrasonic transducer is used n the mist generator, mist cannot be
mintaturized, and it 1s difficult to spray the mist uniformiy in the refrigerator.

{06181  Further, in the refrigerator described in Patent literawre 7. the pathway



user not pressing the bacterial eradication button, the user cannot know whether the bacterial
eradication is performed if the user is not in front of the refrigerator, and thus the user feels uneasy.
[0017]Furthermore, the refrigerator described in Patent literature 6 is equipped with 15the ultrasonic
humidifier in the vegetable co%grtment that utilizes defrosted water for feeding water; however, a

concrete €HISEHE GrBOW e it Jatils whik reUBYBE o FHE R dAMEPIVSEERSs o LHEEERBed at all,
hence it is difficult tg tgbtai the defrorstted grwhen needed. Furt ear,wig tléa} Qec%§a§1 9%9&5‘536 an

o t
atomization fiter ﬁnawn‘agvifiﬂoer'reSt %%ﬁgflefsa%% ' 0.3 im and a thickness of 80 t6 100 um to generate

mist. hanglling,Qanddnsialiationsteiure.of wiishnig diffic witahicbomakesthe sibcturaigomplicated.

Furthermore, since the ultrasonic transducer is used in the mist generator, mist cannot be iniaturized,
and it is diffittbhbd s praynthesanistouioifoimbprimitrepeésigerdton B0 8iFbetiver simfthe pefrigérator
described in Patent literature 7, the pathway 7 (canalicular path) is provided inside of a heat insulating

material foXdeneetiig tcato IFARG 4Ppsaratas e theiskbraoga wsaring At fSs necessary

to install a v¥%t r conveyance means that controls the amount of conveyed water, which makes the
COST Digh. . " . . . .
structure com[%cated and the cost high. Additionally, it is necessary to form linear micropores in a

horn fromdhe Pattamstiiacs mariehe.cod forsunpingivatentd, the.atomizing pagsatthe end, which
makes the processing difficult and the cost high. [0019] Embodiments of the present invention seek to

provide assilmiphrstucturesdasipti-agsamivieaioiioweosiceleptrastatior atortizing syspaeditus (mist
spraying apparatus), or an (home electrical) ag_ pliance, such as a refriﬁﬁerator, an_air conditioner, etc.,

equippedEtiiiffe SdctostaRESHIMIING 55 . {50261 RRIhEI dRTTDHERTS 8PINE Hresent

invention seek to provide an electrostatic atomizing apparatus (mist spraying apparatus) which has
. apparatus.. . . . . . .
high clogg]i’ﬁg resistance against foreign matter, can be used for a long time, is highly reliable, has

large abspypliyerhaner addealaining anpuniofwales sRlisclastiestaticiaommizatiapnwithin a short
time, generates atomization without interruption, has low impedance, and consumes low power, or 0

provide ampfreme(slecirierapplianceyvbuthadalrehigeratersancarzeunditionmnpeter, @gdpped with
the electrostatic atomizing apparatus. ' .
used for a long time, is highly reliable, has large absorptive power and retaining amount of water,
starts electrostatic atomization within a short time, generates atomization without interruption, has low
impedance, and consumes low power, or to provide an (home electrical) appliance, such as a
refrigerator, an air conditioner, etc., equipped with the electrostatic atomizing apparatus.
[0021] Further, embodiments of the present invéntion seek to provide a highly reliable electrostatic
atomizing apparatus (mist spraying apparatus) wherein dew condensation water does not spiii over a
Peltier element, and breakdown, etc. of the Peltier element does not occur even when the Peltier
element is used between a heat absorbing plate and a heat sink in a heat exchange part, or to provide
an (home electrical) appliance, such as a refrigerator, an air conditioner, etc., equipped with the

electrostatic atomizing apparatus.

[0022] Furthermore, embodiments of the present invention seek to provide an (home



[0021] Further, embodiments of the present invention seek to provide a highly reliable electrostatic
atomizing apparatus (mist spraying apparatus) wherein dew condensation water does not spill over a
Peltier element, and breakdown, etc. of the Pelties element does not occur even when the Peltier
element is used between a heat absorbing plate and a heat sink in a heat exchange part, or to provide
an (homeletetwicay dptianderssuchisddretrige ratstiantaftcohtiitiore e/l méeppes ith the
electrostatic atomiz%r}l%la artatus. lOOZZILTllzumermo(Ee, ({:‘mbodi{nents of the present invention seek to
provide aSHrfﬁch)l & 8elec rft%ﬁr%ﬁp lamce, such as a r‘éi?r%é’r%%ﬁsan air conditioner, etc., that is capable
of miniatygizing ARG SPEAYINGHiQIMY H?e@eﬂ%@&%&%@aﬁ)?@M@&%@E@@tﬂ%@@%a%@% [0023]
Further, embodiments of the present invention seek to provide a simply structured, low-cost and
inexpensiveé elegtiastaticatamicingrapparatiswherdinea eonueying part asppathwayateinddicular path),
processing of micropores to electrodes, etc. Is unnecessary, or an (home electrical) appliance, such as
a refrigeready; BiYaR-EoREmETRRACICo, Beflfipfsed:ttith HibceteRhoStaic M BmMIKRG AP FAPAATSS[0024]
Furthermorfﬁ, embodiments of the present invention ‘%ﬁ%‘(tﬁ rovide an electrostatic atomizing

e

Sich as a reirigerator, an conditioner, ete.. equippe: ecirpstatic ajomizing apparaius. .
apparatus atSIS eq Ippedawelltlﬁ a means wﬂer%‘bﬂ’/pw erthe elec I’OS%& IC aﬁ)r}?ﬁzmg apparatus Is

operatinggohistanyefheptheifleal ostalic ARMIRING APRAIAYSORE Rl &iG faRR8Mgually con
finned [0025] Further, embodiments of the present invention seek to provide an electrostatic atomizing
apparatuspthatis applicaplpiel avstorageacomipietmnehtibéathy tempetait reozanes afpeaek Furthermore,
embodiments of the present invention seek to provide an electrostatic atomizing apparatus which is
operable SRfTHBLE iASEMEGY & Whterhe A P EEATEI@PIEVEE RREE BN SR SHs PEoMiiBSed of a
small numb(?r ofdcomponents, and simply structured, or to provide an (home electrical) appliance, such
as a refrigerator, an air conditioner, etc., equipped with the electrostatic atomizing apparatus. [0027]
Further, ¢spbadimaRts ofHigiREERENt HyBRIAN SReKHR REeVide AR omerlieciior)).appbagce, such as
a refrigerator, an air conditioner, etc., equipped with a high-performance and highly reliable
electrostaticaatomizirigaphabatusathatcaroprevertrahninoprebwatees [0028] Furthermore,
embodiments of the present invention seek to provide a low-cost and highly reliable electrostatic

atomizing*4pplaratiisctrgtis ehpdpr s Ph B RIARHIBTTHIE SEACRPAYEFadi BB fioeitrzge

compartment, whereln clogaing. eic, dogs ot ecc, or an (home electrical appliance, gych as a

cl
refrigerat%??aar?]masli}vc%néslt ner, etc., equippe e electrostatic atomizing apparatugfleiOZQ]

Additionally, smbediments.ef. e prespohinventionseekiR pravidasspeaially amaiteanditioner which
can attain the above-mentioned objects among these (home electrical) appliances. Solution to
Problem 4f}i3tcAscbreingrtbithedirstaspaechdfitherpresenpinvention fiheleisprividediangelectrostatic
atomizing apparatus that includes a discharge electrode composed of a main body part formed of a
foam metPHfBa protrusion part whereto water that attaches to a surface of the main body part is
supplied &)6 illary action, an electrode halding. part that holds the, discharge e('):ect ode, a counter
ciecrode e B R e et B R R et the
protrusionpart, and:2WMALELSURRMEaRS that dsuiedded direstheabovadhedischaregiaiectrode, and
that supplies water to the discharge electrode or the electrode holding part, wherein the main body
part has akapgroximateliyy egiangs st paraiielepipedighapefartthas a large area to receive water by
being larger in width than in thickness. [0030a] According to the second aspect of the present
invention/4fe T3 teviasd A fipran e B6mIFRINEY TRECS st detBIRY At Zing S ipardily according

to the flrs;eﬁgﬁeecféc%nq spray outlet th%tl Ia‘atrg\éladggl in ﬁﬁ{g&%&part from the electrostatic atomizing

[+ OSTatic zmgaﬁ)para S g 10%Bb . ..
apparatus via an air conveying path, and that sprays mist generated by the electrostatic atomizing
apparatus, wherein the mist generated by the electrostatic atomizing apparatus is sprayed into a room
into which the spray outlet provided in the place apart from the electrostatic atomizing apparatus

opens.



9a [0030bl1 According to the third aspect of the present invention, there is provided an appliance
comprising: the electrostatic atomizing apparatus according to the first aspect; and a fixing means that
fixes the discharge electrode or the counter electfode housed in the electrode holding part to the
electrode holding part, wherein the electrode holding part, the discharge electrode, the counter
electrode aaith & RO Bah SHRES SIENAIERYHRESD Pasging Ebnfssharh CFets6EFAR S ing to the
fourth aspect of the present invention, there is provided an air conditioner comprising: a heat
exchangjglre?ﬁr1 iR afat%eﬁtsgfgea%%é e %ﬁé’ﬁgaen?aﬁ%\?ﬁ%l T atront st ee,gaﬁlg]rg ea%ig%%%tﬁ?eat
exchangggogﬁgg@l In@n upper side or in a rear side are placed; an air suction port provided before or
above the heat exchanger; a blower for blowing air taken in from the air suction port and heat
exchangeebby theldisaibxchabginefromiamaipsetiet iprevide dsérka thower fte ntssidie lriaranaair conveying
path; and the electrostatic atomizing apparatus according to the first aspect, the electrostatic atomizing
apparatusbdiing plabish @p Wit bam ot et el ehisHTB B 8RS CEMpEEet 3P 409845 the discharge
electrodes tp}g()%c%ugggrlglectrode and the water supply means, and generating mist by applying a
voltage _ harge electrode and the counter electrode, wherein the mist generated by the
electrostajie aomizing,2Rp arRtusis, saNEdiBte-& S0V EHoBh thr-Rinoplietdeovidesiasplace apart
from the electrostatic atomizing apparatus. [0030d] According to the fifth aspect of the present
inventionattharin isappedided:a isfrideratdrdvagdsieomposedrofednirmeribdednekarioutdrdbex, and that
cools inside of a plurality of storage compartments partitioned by a partition wall by a cool air that is

cooled byareawsiah vl & SEOmSg Rt e IR ST ger tBF RS SRGEH9E BRoBRBSIAT B Mizing

iRy gea s e shedh s clepinsialealamiaing aRaaralusbelng plagedn o wall

[
surface inside of a storage’compartment or in t ftition wall,
dischargeglechogs. ithe.cruaigurlectiade mdihevatar sHpphtinaans and genpeading mist by
applying a voltage between the discharge electrode and the counter electrode; and a spray outlet that
is providegoimaqaariignraiparkfeomptiie retect thstatis @idedidingtapparaths dindide of theodtorag e
compartment in which the electrostatic atomizing apparatus is provided, or in a second storage

compartnifehtseisT e B Srsra gl s A B R A R SOF S S R I SRS Apparatus is
provided, and that is.connected to the electrostatic atomizin a vl J eying path,
wherein the m ié‘?%’%’ﬁ%‘ r@a%ié/dr %?/a?ﬁlé aél%%’?&%g%ﬁ(e:%%%z&%g 3?)%%%&%%@3%%2%%5%&?%% rage

compartmept, Qrihe second sigrage compartment separate form the storage compartment, into which
the spray outlet opens, from the spray outlet provided in a place apart from the electrostatic atomizing
apparatugoviEthacosting tirteunkoAt vartagécus Etfeutsotitiventiors f0081]datcordmyatsthe present
invention, processinF%efficiency is better, water can be stably supplied to the protrusion part for a long

period of SHETSAY HA<IHASHE STOBHA SR RyaH S ARSI NS ATr BRhitgs” B8BTSy is a front
view of a refrigerator 1 describing an.e d ent of the pre ' tion,. Fi i tiopal side view
of the refr?ggfg]fg%tll%%g%ﬁ%ﬁ Sr%h e e rtrkll E%‘ggmﬂé%%18f%é%%%egs%i%é\%\ﬁ%o%hlﬂgnlfieg%] %%Ebb%ﬂck diagram

of a contrphdgyice 3R ettbareiiogralebasscibingdhepmhadimensinahihepieseniinventon. 10
Fig. 4 is a front view of an inside of a storage compartment from an anterior view in a state a door of

the refrigetatorskishowniindigpdaandshiga Rdsigpartedy into which the spray outlet provided in the

place apart from the electrostatic atomizing apparatus opens.



describing the present embodiment. Fig. 5 is a front view of an electrostatic atomizing apparatus 200
in a state fwhere a cover is attached, which is installed in the refrigerator | describing the present
embodiment. Fig. 6 is a perspective view ofPinside the cover of the electrostatic atomizing
apparatus 200 that is installed in the refrigerator 1 describing the present embodiment. Fig. 7 is a top

view of ir8fi8uhecesdde Wele didnisactd P iohth S et B EaRIn R ppaRNiLed 08 R Histalled in

the refrigerator 1 describing the present embodiment. Fi IS & side view of inside the cover, viewed
o a SSETET TS DAoLt AT g AT S A It e AT e s T Gecribing

the presegt.embogiment fignShiSR fenbeactionakyiewAtdoside thacover niawed iom @dront of the
15refrigerator |. of the electrostatic atomizing apparatus 200 that is installed in the refrigerator |

describingdhe e ésétitemioo ditnent. figctQhisia siuldngearofthesiieitireeceverpdievhedcnomara side, of
the electrostatic atomizing apparatus 200 that is installed in the refrigerator 1 describing the present
embodiméerEigaetithe Bragmeporefiiserdy dancdve PeGikiveRoifta side, of the electrostatic

2o Ban 200 AlnsRled R R OSSR e s i
comprising: a heat exchanger in which a front side heat exchanger provided in a front side, and a back
side heat exchanger provided if; an upper side or in a rear side are placed; an air suction port provided
before or above the heat exchanger; a blower for blowing air taken in from the air suction port and
heat exchanged by the heat exchanger, from an air outlet provided in a lower front side via an air
conveying path; and the electrostatic atomizing apparatus according to the first aspect, the electrostatic
atomizing apparatus being placed downstream of the air suction port, being composed of at least the
discharge electrode, the counter electrode and the water supply means, and generating mist by
applying a voltage between the discharge electrode and the counter electrode, wherein the mist
generated by the electrostatic atomizing apparatus is sprayed into a room from the air outlet provided
in a place apart from the electrostatic atomizing apparatus.

{0030d] According to the fifth aspect of the present invention, there is provided a refrigerator that is
composed of an inner box and an outer box, and that cools inside of a plurality of storage
compartmenis partitioned by a partition wall by a cool air that is cooled by a cooler via a cooling air
trank, the refrigerator comprising: the electrostatic atomizing apparatus according to the first aspect,
the electrostatic atomizing apparatus being placed in a wall surface inside of a storage compartment or
in the partition wall, being composed of at least the discharge electrode, the counter electrode and the
water supply means, and generating mist by applying a voltage between the discharge electrode and
the counter electrode; and a spray outlet that is provided in a portion apart from the electrostatic
atomizing apparatus inside of the storage compartment in which the electrostatic atomizing apparatus
is provided, or in a second storage compartment separate from the storage compartment in which the

electrostatic alomizing apparatus is provided, and that is connected to the electrostatic atomizing



apparatus 200 describing the embodiment of the present invention. Fig. 13 is a perspective view
illustrating an assembly method of the alternative electrostatic atomizing apparatus 200 describing the
embodiment of the present invention. Fig. B% is a top view of the alternative electrostatic
atomizing apparatus 200 describing the embodiment of the present invention. 11 Fig. 15 is a sectional
view of tHERsladtrdétatic torAR T appRrattierddoipHiif g Y Cho ety RGO Bthe
electrostatic atomizin% %g%a%cr’at%us 200 as sh%n ip FM, 14, describin O%Qeat%rxpelé)lgdime%t tof the present

inventionéqgfﬁ?ti%l?ss% dectional View of the-electrosta ]?ce Sa%%or%lzsir?aa eppar% us 200 Which ifflstrates a

cross-seqionvisM ahiae-Rlactiesiatic, atepising, ARRALAIUE 208,85, 8RAWTIDEiguck4n deReHbINg the
embodiment of the present invention, Fig. 17 is a diagram for describing a state where the
feed-watepaméanglis (eavidedk indneielogtrostaticatemmzing apparktus 200, describing the embodiment
of the present invention. Fig. 18 is a front view of the refrigerator in a state where the door is
opened, desaHpRy RS RBOEYARIEOf the present invention.

rt)

[0031] According to the present invention, processing efficiency is better, water can be stably

supplied to the protrusion part for a long peniod of time, and mist can be stably sprayed.

Brief Description of Drawings

[0032] Fig. 1 1s a front view of a refrigerator 1 describing an embodiment of the present invention.
Fig. 2 is a sectional side view of the refrigerator 1 describing the embodiment of the present
nvention.
Fig. 3 1s a block diagram of a control device 30 of the refrigerator 1 describing the

embodiment of the present invention.



Fig. 19 is a front view of the electrostatic atomizing apparatus 200 in a state of being attached the
cover, which is installed in the refrigerator 1 describing the embodiment of the present invention.

Fig, 20 is a front view of the electrostatic atomizing apparatus 200 in a state of being attached the
cover, which is installed in the refrigerator | describing the embodiment of the present invention.

Fig. 21 is a schematic sectional side view of the reffigerator 1 describing the 10embodiment of the
present invention. Fig. 22 is a front perspective view of a refrigerating compatwient of the refrigerator
describing the embodiment of the present invention. Fig. 23 is a diagram describing a light-emitting
characteristic of a genergl LERQ0idbHig: Rédsadisgramafareltigeralingsompartment 2, viewed
from a superior view, of the refrigerator 1 describing the embodiment of the present invention. Fig. 25
is a top view ofsaxefrde mditngGimrgar triient 2diah pitémativerretigerator 1 describing the
embodiment of thepgresent invention, Fig. 26 is a side sectional view of the refrigerator |
describing the 8% B’édl?ﬁf}é?‘?f'gfﬁt@dbrf‘ééent invention. Fig. 27 is a front perspective view of the

refrigerating comparnnen} 2 of, i, r@éug@g@t@&@@g@g@m&@b@@m@g@m@mgm the present invention.
Description of Embodiments [00331Embodiment 1. 25(Refrigerator) Fig. 1 is a front view of e
refrigerator 1 deseribing thie fitshenwbodimeswiefl in the refrigerator | gescribing the present
embodiment.
Fig. 6 is a perspective view of inside the cover of the electrostatic atomizing apparatus
260 that is instalied in the refrigerator | describing the present embodiment.
Fig. 7 is & top view of inside the cover, viewed from a top, of the electrostatic atomizing
10 apparatus 200 that is installed in the refrigerator 1 describing the present embodiment.
Fig. § is a side view of inside the cover, viewed from a side, of the
electrostatic atomizing apparatus 200 that is installed in the refrigerator 1 describing the

present embodiment.

Fig. 9 is a front sectional view of inside the cover. viewed from a front of the

[N
th

refrigerator 1, of the ejectrostatic atomizing apparatus 200 that is instalied in the refrigerator |
describing the present embodiment.
Fig. 10 is a side view of inside the cover, viewed from a side, of the electrostatic
atomnizing apparatus 200 that is installed in the refrigerator 1 describing the present embodiment,
Fig. 11 is a side view of inside the cover, viewed from a side, of the electrostatic
20 atomizing apparatus 200 that is installed in the refrigerator | describing the present embodiment.
Fig. 12 is an exploded perspective view of an alternative electrostatic atomizing
apparatus 200 describing the embodiment of the present invention,
Fig. 13 is a perspective view illustrating an assembly method of the alternative
electrostatic aomizing apparatus 200 describing the embodiment of the present mnvention.
25 Fig. 14 is a top view of the alternative electrostatic atomizing apparatus 200 deseribing

the embodinent of the present invention,



13 the present invention and Fig. 2 is a sectional side view of the refrigerator 1 describing the first
embodiment of the present invention. In the diagrams, the refrigerator 1 is provided with a side-by-side
(or an openable) refrigerating comparttnent 2 at the top shelf. A switching compartment 4 and an ice
making compartment 3 are arranged in parallel on the right and left sides below the refrigerating
compartment 2. A freezing compartment 6 is providﬁd at the bottom shelf in the refrigerator 1, and a
vegetable compartment 5 is provided above the freezing compartment 6. The. vegetable compatanent
5 is located below the switching compartment 4 and the ice making compartment 3 arranged in parallel
on the right and left sidq@éggg above he. reeaing. e RAEMARE SR Oheausa:the layout of
each compatu ent does not limit the present embodiment. In a so-called mid-freezer type. wherein the
switching compartmentdbandthfaticganaking convia wient8 Weeasramyedin Pafeiteboa the right and
left sides below the refrigerating compartment 2 provided at an upper shelf, and the freezing
15compartment® @‘Eﬁ@@i‘iﬂ‘é&fﬁ‘élﬁﬁ‘?&fﬁé}%ing compartment 4 and the ice making compartment 3
arranged in parallel on the right,and Jeft sides.a0e.fthe Ahovehe yeuetahle compariment 5
provided at a lower shelf, that is, the freezing compartment 6 is provided between the vegetable
comparunent 5,;angstheiswitchipgicenpartmentdiandheiceznakingeonipelanent:3aranged in
parallel on the right and left sides, 20compartments at low temperatures (for example, the ice making
compartment 3, thembwdtehinef E8mipartitEmtarand the freezing compartment 6) are close to one
another; therefore, heat insylating materials between ihe, compartments atlow fsmRerayyes are
unnecessary heat leak is %maﬁ, and thus an energy-saving and low-cost refrigerator can be provided
[0035]A side-by:side safrigerating.sompasinent Qo il svdich-carbadreely opened and closed, is

provided in a front side opening of the refrigerating compartment
present mvention, '



14 which is a storage compartment. and the refrigerating compartment door 7 is formed as a
side-by-side door with two of a left refrigerating compartment door 7A and a right refrigerating
compartment door 7B. Of course, it may not be the side-by-side door, hut a rotary door of one door
type. To the ice making compartment 3. the switching 5compartment 4, the vegetable compartment 5
and the freezing comparanent 6, which are the othek storage compartments. a slide-out ice making
compartment door 8 that can freely open and close an opening of the ice making compartment 3, a
slide-out switching compellent door 9 that can freely open and close an opening of the switching
compartment 4, a sliderqut yagetahlasamparimentdaes dadhatcan freely-s@epen and close an
opening of the vegetable compartment 5, and a slide-out freezing compartment door 11 that can freely
open and closedesarbjpetingrobdhefrebkingesmnypartivrent 6 are provided, respectively. Further, either of
the right refrigerating compartment door 78 or the Ief,tnrefrigeratin%!corgg rtment door 7A on the right
and left sides of the reffilfetatiig a8 S S e TR T LT R & Compartment, is equipped 15with
control switcheg a.compartment seleetion switeh G0R. Sriemperalugignadransfer switch 60b, an
instant freezing switch 60c. an ice making transfer switch 60d, and a mist spray switch 60e) that
perform a tamperadire-aetttagyretar insitl@the storage compartment, and a control panel 60 that
performs display of temperature information such as a temperature inside, a set temperature, etc., and
operation information of @20t I SUtEK e MmeEpIay ARG SHTFEF LN qtid¥ystal display unit, and

temperature information inside of the starage compariment.sic. are.gopiralied by the control device 30
composed of a controf board whereto a microcomputer, etc. Is mounted, which is installed in an upper

rear surface of thadnainhody gtdheisedrigarator (the rear of the refrigerating compartment). 25[0036)A
compressor 121s located in a machine compartment IAfojined in the bottom rear surface of the
refrigerator 1. The refrigéeatdisk heeduaisseiefigpatip? the refrigerator | describing the

10 embodimens of the present invention.
Fig. 22 is a front perspective view of a refrigerating compartment of the
refrigerator describing the embodiment of the present invention.
Fig. 23 is a diagram describing a light-emitting characteristic of a general
LED 910,
5 Fig. 24 is a diagram of a refrigerating compartment 2, viewed from a superior
view, of the refrigerator 1 describing the embodiment of the present invention.
Fig. 25 is a top view of a refrigerating compartment 2 of an alternative
refrigerator | describing the embodiment of the present invention.
Fig. 26 is 2 side sectiona! view of the refrigerator { describing the
20 embodiment of the present invention.
Fig. 27 is a front perspective view of the refrigerating compartment 2 of the
refrigerator | describing the embodiment of the present invention.

Descrintion of Embodiments

[0033]  Embodiment L.

]
th

{Refrigerator}

Fig, 1 is a front view of the refrigerator | describing the first embodiment of



15 cycle. The compressor 12 is one component constituting the refrigerating cycle, is located in the
machine compartment 1A, and has an effect to compress a refrigerant inside of the refrigerating cycle.
The refrigerant compressed by the compressor 12 is condensed in a condenser (not shown in the
diagrams). The refrigerant being condensed is depressurized in a capillary tube (not show in the
diagrams) or an expansion valve (not shown in the giagrams), which is a depression unit. A cooler 13
is one component constituting the refrigerating cycle of the refrigerator and is located in a cooler
compartment 131. The refrigerant depressed by the depression unit evaporates in the cooler 13, and
by an endotherpic,effechatibe HNEOb avARMAIPR Ak Qs Ul RMIding: thecarler 13 is cooled. A cool
air circulation fan 14 is located in the vicinity of the cooler 13 inside the cooler cornpaiuuent 131. The
cool air circulationffarebisrior &l dwingcoolaiiccooletarogndstiie couleri3ite each compartment (the
refrigerating compaiuent 2, the ice making com%Partment 3, the switching compartment 4, the vegetable

compartment SEYF A& S AR SHInPAMPBRESS) WHEH R 4AU etETagE’ 588 ipartment of the
refrigerator 1, Vl%&@ﬂ@%@ﬂﬁé&%&%&é&ﬂ&%%ﬁBk%an%mma/gag&mpﬂmg@;g@@ming air trunk 16, a

refrigerating compatintent cooling air trunk 50, etc.). [0037]A defrosting heater 150 (a glass tube

heater for defrosting suehras: arearhen:-headeriwheneirdarbendibers 2mittinegight with a wavelength of
0.2 um to 0.4 pm that 20penetrates a silica glass tube are used in the silica glass tube, for example) as
a defrosting meumsaiBp o deibe iy BrRE BT BT At the cooler 13. A heater
roof 151 is provided between the SQOJC?JE%]% gnd.the defrostipg_ h?a;gg 120, and above the defrosting

5 d . : .
heater 150 50 that'defrosted water 3ropp|ng ron fﬁgpérggfélr 13 does not directly strikes the defrosting

heater 150. If afaggieneha blscgkemedivm.suahhitasatanken heater-atakis:used for the defrosting
heater 150, frost over the cooler 13 can be efficiently melted by radiation heat transfer; therefore, it is
possible to maintaipativent 3 arranged in paraliel on the right and left sides, and above the freezing
10 compartment 6.
[0034]  OFf course, the layout of each compartment does not Timit the present
embodiment.  In a so-called mid-freezer type, wherein the switching comparmnent 4
and the ice making compariment 3 are arranged in paralle] on the right and left sides
below the refrigerating compartment 2 provided at an upper shelf, and the freezing
15 comparunent 6 is provided below the switching compartment 4 and the jce making
comparunent 3 arranged iﬁ parzllel on the right and left sides, and further above the
vegetable compartment 3 provided at a Jower shelf, that s, the freezing compartment 6
is provided between the vegetable compartment 3, and the switching compartment 4 and
the ice making compartment 3 arranged in parallel on the right and left sides,
20  compartments at low temperatures {for example, the ice making compartment 3, the
switching compartment 4 and the freezing comparment 6} are ciosg to one another,
therefore. heat insulating materials between the compartments at low temperatures are

unmecessary, heat leak is small, and thas an energy-saving and low-cost refrigerator can

be provided.

2
L

[0035] A side-bv-side refrigerating comparunent door 7, which can be freely opened

and closed, is provided in a front side opening of the refrigerating compartment 2,



16 surface temperature at a low temperature (approximately 70C to 80C), and even when refrigerant
leakage, etc. occurs in a case where a flammable refrigerant (for example, isobutane, which is a
hydrocarbon refrigerant,he like) is used as a refrigerant used in the refrigerating cycle, the risk of
ignition can be reduced. Further, since it is possible 5to melt the frost over the cooler 13 more
efficiently by radiation heat transfer in comparison with a nichrome wire heater. the frost formed over
the cooler 13 is gradually melted and is less likely to drop in a cluster at once; therefore, the drop
sound at the time the frost drops on the heater roof 151 can be reduced, thus a low noise refrigerator

high in defrosting efficiency.can.beprovided.. 10{Q00381Hare, thepefigsting.heatgr 150 can be an inlaid

type heater integrally incorporated into the cooler 13. Further, a glass tube type heater and the inlaid
type heater cansbeivineddogetéh. HOGBS |4 svititeinng: compantmenddamper tib; which is an air volume
control means, is for controlling a cool air volume of cool air blown into the switching compartment 4.

15 which is the SEEHERSABEFTEHYSY the CBSPUTFCHRIIAGLN AR A ESHEIME the temperature
inside the switclgi][&%rg,%ggpgfrggg%g&%g aﬂrg}g%teemigggoﬁ)%%ﬂgﬁgé Mh%itching a set temperature

of the switching compartment 4. The cool air cooled by the cooler 13 passes through a switching
compartment cealipg-aiftrilng Lfeawhichhisaneaoling ay fedhky snthischdovinymta the switching
compartment 4. Additionally, the 20switching compartment cooling air nuk 16 is provided downstream
of the switching#@ofrarnieredmeriss fotdoTotiaHek ngeFeratndeohisefdhcut damper 55,
which is an air v]%l{me conga | means,.is éaflsﬁo for ca%ntrollingrgncoql a!g.A/c_)(l}l‘Jl{ne of cool air blown into the

. . TECY Opent & C8E Al O £ 1C€ maKkmg com ent 3, a shige .
refrigerating compa‘rtr}ﬁenf] Whichie the s orage compartment, by the cool air

switching compartment door 9 that can freely open and close an opening of the
switching compartment 4, a slide-out vegetable compartment door 10 thet can freeiy

10  open and close an opening of the vegetable compartment 5, and a slide-out freezing
comparmment door 1] that can freely open and close an opening of the freezing
compartment 6 are provided, respectively.  Further, either of the right refrigerating
compartment door 7B or the left refrigerating compartment door 7A on the right and left
sides of the refrigerating comparment 2, which is a storage compartiment, is equipped

15 with conwol switches (& compartment selection switch 60z, a temperature zone transfer
switch 60b, an instant freezing switch 60c, an ice making transfer switch 60d, and 2
mist spray switch 602} that perform a temperature setting. etc. inside the storage
comparmment, and a control panel 60 that performs display of temperawre information
such as a temperature mside, 8 set tsmperature, eto., and opsration information of the

20 controf switches, display information of a Hauid erystal display unit, and temperature
information inside of the storage compariment, efc. are controlied by the control device
30 composed of a control board whereto a microcomputer. ¢, is mounted, which is
installed in an upper rear surface of the main body of the refrigerator (the rear of the
refrigerating compariment),

25 [0D36Y A compressor 12 1s locared in a machine compartment 1 A formed in the

bottom rear surface of the refrigerator 1. The refrigerator 1 includes a refrigeratng



-1Scirculation fan 14, for controlling the temperature inside the refrigerating compartment 2 to a
predetermined temperature, and for changing a set temperature of the refrigerating 17 compartment 2
The cool air cooled by the cooler 13 passes through the refrigerating compartment cooling air trunk 50,
which is a cooling air trunk, and is blown into the refrigerating compartment 2. [00411The storage
compartment, for example, the switching compartmfnt 4 is a Scompartment (storage compartment)
wherein the temperature inside of the storage compértment can be selected from plural levels between
a freezing temperature zone (equal to or lower than -1 7C) and a vegetable compartment temperature
zone (3 to 10C), and e temperature inside of the SIQraG (RMRAEMERE{sselected and switched with
control of the control panel 60 installed in either of the left refrigerating 1.0compartment door 7A or the
right refrigerating-eenmpastmeiiidoaparonaf: the mefligesadted00 4d2dpfeswitchimgacomparunent thermistor
19 (see Fig. 3) as the first temperature detecting means to detect an air temperature inside the
switching compififhehifa & BTty dn, B esCppe caPPEsFsaN BUiPaEE B the'Switching compartment
4, and a 15thermopie. 23 (386519 R.o1a0 Rl Ay seasonas.iesggond temperature detecting
means to dlrectfy etect a surface temperature of a stored product put inside of the switching
cornpatunent 4 .whighdssthersteragacompartmeant is installed-on.darexample, a top surface (a center
part, a front part, or a back part. etc.) of the switching compartment 4. The switching compartment
damper 15 as tixsaifivotemeeohoro! 2Odcideataranh iconmotsantaitivoltimeand block an air trunk to

revent inflow of cool air , . . :
P 18 one component constituting the refrigerating cyele of the refrigerator and s located in

a cooler compartment 131, The refrigerant depressed by the depression unit
evaporates in the cooler 13, and by an endothermic effect at the time of evaporation. air
10 surrounding the cooler 13 is cooled. A cool air circutation fan 14 is located in the
vicinity of the cooler 13 inside the cooler compartment 131, The cool air circulation
fan 14 is for blowing coof air cooled around the cooler 13 w each compariment (the
refrigeraiing comparmment 2, the ice making comparmment 3, the switching compartment

4, the vegetable compartment 5 and the freezing compartment 6), which is the storage

i
L

compartment of the refrigerator 1, via cooling air trunks (for example, a swiiching
compartment cooling air frunk 16, a refrigerating compartment cooling atr trunk 50,
etc.).
[0637% A defrosting heater 150 (2 glass tube heater for defrosting, such as a carbon
heater wherein carbon fibers emitting light with a wavelength of 0.2 pm 10 0.4 pum that
20  pencrrates a silica glass tube are used in the silica glass tube, for example) as a
efrosting means that performs defrosting of the ceoler 13 is installed below the cooler
13.  Aheater roof 151 is provided between the cooler 13 and the defrosting heater 150,
and above the defrosting heater 130 so that defrosted water dropping from the cooler 13

does not directly strikes the defrosting heater 150, If a heater of a black mediom such

]
L

as a carbon heater, ¢tc. is used for the defrosung beater 150, frost over the cooler 13 can

be efficiently melted by radistion heat transfer; therefore. it is possible to maintain the



is provided in the air trunk that sends coot air from the cooler comparttnent 131 to the switching
compartment 4, and by opening and closing the switching compartment damper 15 according to a
detected temperature of the switching compaiunent thennistor 19, which is the first temperature
detecting means, or a detected temperature of the 25thermopile 22), a temperature in the switching
compalultent 4 is controlled by the control device 395to be in the selected temperature zone. or to be
within the set 18 temperature range. Further, a temperature of a food item, which is a stored product
inside the switching compartment 4, is directly detected by the thermopile 22, which is the second

temperature defgefing.means 100431 he clectpaiaticaAl0miZing PRPARINS2Afeavhich is a mist

spraying apparatus 5that sprays mist in the storage comparanent, is installed on a partition all 51 (an
insulated wall) atfageear 'siteofthecrefrigeratingoemipartridnt:frigvhirglifis theigtorage compartment. In
the electrostatic atomizing apparatus 200, a cooling plate 210 (described hereinafter) for collecting

moisture in air iEYEth& SR bR UBTHBLHTRRTAS A&t Uonbare4nar HatEriptévided in a manner to
penetrate through the. padtifion,wall 1051 (he. insulated wall) akihe fsarside gffhe refrigerating

compartment 2 from the inside of the refrigerating compartment 2. which is the storage compartment.
and to protrudewtielthe fefrigeraiingzeo mpartmsnkeoaingdadtdiuak &@swhich is a cooling air trunk.
[0044]Fig. 3 is a block diagram of the control device 30 of the refrigerator | 15describing the first
embodiment of tPEPBiESSHETAGENTER “Arhierocbhiptiter st picleFieiThbuited on the control device 30.
The control devieg, 30, perferms. il previousl, MemerZed.pragrams. congial gyer temperatures in

each storage cé’zrrﬁcf)ar ment of the refrigerator 1, control over the numbers of rotations of the

compressor 12 ang the Q@kbst drops on the heater roof 151 can be reduced, thus a low noise
refrigerator high in defrosting efficiency can be provided.

I [0038]  Here. the defrosting heater 150 can be an inlaid type heater integrally
mcorporated hio the cooler 13, Further, a glass wbe type heater and the inlaid typs
heater can be used together.

[6039] A switching compariment damper 13, which is an air volume control means,
is for controlling a cool air volume of cool air blown into the switching compartment 4,

15 which is the storage compartment. by the cool air circulation fan 14, controlling the
temperatuare inside the switching compartment 4 to a predetermined temperature, and
switching a set temperature of the switching compariment 4. The cool air cooled by
the cooler 13 passes through a switching compariment cooling air runk 16, which is a
cooling air trunk, and is blown into the switching compartment 4. Additionally, the

20 switching compartment cooling alr wunk 16 is provided downstream of the switching
compartnent damper 13,

(60407 Further, & refrigerating compartment damper 535, which is an air volume
control means, is also for controlling a cool air volume of cool air blown into the

refrigerating compartment 2, which is the storage compartment, by the cool air

§-2
th

circulation fan 14, for controlling the temperature inside the refrigeratning compartiment

2 1o a predetermined temperature, and for changing a set emperature of the refvigerating



air circulation fan 14, control of opening and closing the switching compaitnient 20damper 13 and the
refrigerating compartment damper 33, control over voltage application to the electrostatic atomizing
apparatus 200 (a discharge electrode 230 and a counter electrode 240 described hereinafter), etc. The
control panel 60 is equipped with the following switches: (1) the compartment selection switch 60a
for selecting the storage compartments such as 25the refrigerating compartment the freezing
compartment, the switching compaiintent etc.; 19 (2) the temperature zone transfer switch 60b for
switching a temperature zone (refrigeration, freezing, chilling, soft freezing. etc.) in the storage
compartment sugh as.ihe-sWitghing Gompartment.gts 1:3adfonswichingig.arftom quick cooling,
strong. intermediate, weak, etc.; 5(3) the instant freezing switch 60c (instant freezing is also called
supercooling freezaghwhewdby dhevnsitlevbtihe:stoiagercomipartmdéntys mate to be a frozen storage
after a supercooling state; (4) the ice making transfer switch 60d for selecting, regarding ice making,
clear normal, qUifEREIH}S, B2 ETA  10(5) the mist spray switch 60e (selecting electrostatic spray) for
energizing the SIgcHioSISe O ARREIAIS 200 NS BRKAITIARLASh L8y (clectrostatc pray)
inside the storage compartments. [0045]Now, a temperature detection sensor that detects
temperatures ingigg.ansioragecomparieent{ianexamplesathe switaling seompartment 4) will be

explained. In the
compartment can be selected from plural levels between a freezing temperature zone
{equal to or lower than -17°C) and 2 vegetable compartment temperature zone (3 t©
10°C), and the temperature inside of the storage compartment is selected and switched
with coniol of the control panel 60 installed in either of the left refrigerating

10 compartment door 7A or the right refrigerating compartment door 7B of the refrigerator

1
(00421 A switching comparunent thermistor 19 (see Fig. 3) as the first temperaturz

detecting means to detect an air temperature inside the switching compartment 4 is

instalied on, for example, a rear wall surface of the switching compartment 4. and a

[
Lh

thermopile 22 (see Fig. 3. or an nfrared ray sensor) as the second temperature deteciing

means to directly detect a surface temperature of a stored product put inside of the

switching comparment 4, which is the storage compartment, is instafled on, for

example, a top surface (a center part. a front part, or a back part. etc.) of the switching

compartment 4, The switching compartment damper 135 as the air volume control

20  device that can control an air volume and block an air trunk to prevent inflow of cool air
is provided in the air trank that sends cool air from the cooler compartment 131 o the
switching compartment 4, and by opening and closing the swiiching compartment
damper 15 according to a detected wemperature of the swiching compartment thermisior
19, which is the first temperature detecting means, {or a detected temperature of the

25 thermopile 22), a temperatre in the switching compartment 4 is controlled by the

control device 30 to be in the selected temperature zone. of to be witiin the set



15present embodiment, the switching compartment themnstor 19 as the first temperature detecting
means, and the thermopile 22 as the second temperature detecting means are provided as the
temperature detection sensors that detect a temperature inside the storage compartment (for example.
the switching compartment 4). The detected temperature by the switching compartment therrnistor 19,
which is the first temperature 20detecting means thfast detects a temperature of air inside the storage
compartment (for example, the switching compartment 4), is input into the microcomputer 31 that
constitutes the control device 30 and is compared with a predetermined value by the microcomputer
31 (for example,giemReialredatsrminalion.meansinside the-mictecomputer 31) whereby a
temperature determination Is performed, and the 25temperature is controlled so as to be within a
predetermined tempéeattireingngepdrmdingr isaidetbcted signatdyethethaimgpitei22, which is the
second temperature 20 detecting means that directly detects a surface temperature of a food item,de
the storage coi5aTtRe o eXanpidaReSvitching compartment 4), is input into the microcomputer

31, 1s SUbjede%‘r%ﬁ”th%@Q&&Jé@&%m&%%fgfmﬁrﬂfé%'@éﬂﬁ%%a@&%ﬁ%ﬁ&&l@m@ computing means

inside the microcomputer 31) and is converted into the 5surface temperature of the food item, etc., and
then, predeterminegrigmnmpe iatu & cantrohsueh-asiy apiddierzipgiaontral, ssypercooling freezing control,
etc. is performed. Further, the control device 30 performs control of various types such as temperature
control inside eBeHasbralecoifipafefeht FRETETRGMERMTEPES hpithie e 201& ice making

compartment 3, the SW'“{T"F}Q om| gor;[tragecra]%[o?ﬁi ZEQ?S\{&% %@QI;%_%%{QEQ”@%Q‘I(% 10and the freezing

compartment Gf%mrfa%l}%rgma ion control o e €l ostatic atomiz
(described hereinafier) for coliecting moisture in alr inside the storage compartment as
dew condensation water i¢ provided in a manner to penetrate through the partition wall
10 51 {the insulated wall) at the rear side of the refrigerating comparmnent 2 from the
inside of the refrigerating compartment 2, which is the storage compariment. and
protrude into the refrigerating compartment cooling air truni 50, which is a cooling air

trunk.

06441  Fig. 3 is a block diagram of the contol device 30 of the refrigerator |

Lh

describing the first embodiment of the present invention. A microcomputer 31 (micro)

[asn

is mounied on the contro} device 3. The contrel device 30 performs, with previously
memorized programs, control over temperatures in each storage comparment of the
refrigerator 1, control over the numbers of rotations of the compressor 12 and the cool
air circulation fan 14, contro} of opening and closing the switching compartment
20 damper 15 and the refrigerating compartment damper 53, control over voltuge
application to the electrostatic atomizing apparatus 200 {(a discharge electrode 230 and a
counter electrode 240 described heremafier), eic.  The control panel 60 is eguipped
with the following switches:
{1) the comparmment selection switch 60z for selecting the storage compartments such ag
25 the refrigerating compartment, fhe freezing compartment, the switching comparment.

2te.,



apparatus 200 and so on. and displays a set temperature of each storage compartment, a food
(surface) temperature, and an operation status of the electrostatic atomizing apparatus 200 installed in
each storage compartment. on the control panel 60 (display panel) installed in either of the left
refrigerating compartment door 7A or the right refrigerating compartment door 7B [0046](Electrostatic
atomizing apparatus) Fig. 4 is a front view of the ingide of the storage compmunent from the anterior
view in a state the door of the refrigerator 1 shown in Fig. 1 and Fig. 2 is opened, describing the
present embodiment. Fig. 5 is a front view of the electrostatic 20 atomizing apparatus 200 in a state
where the covefi$attackrauramtichasinswaie 0rithe refitgeratsrrere etbing the present embodiment,
Fig. 6 is a. perspective view of insiqe the gover of th iI?Iﬁe]:ctrostatic atomizin%lggsparatus 200 that is

installed in the PEHREIAYS T HRE CALIRG THE BA% A & MBSdIment, i 718 atop view of inside the

cover, viewed i fhe:ieP.Rfihe flectrastalic.Alamizing ARRaERIUS AP, thatds installed in the
75refrigerator | describing the present embodiment. and Fig. 8 is a side view of inside the cover,
viewed from a sidersafithevedectrastatic atomizing apparatus 200 that is installed in the refrigerator 1
describing the present embodiment. [0047]The electrostatic atomizing apparatus 200 is installed in the

upper rear of inSitke FEFE e VOMFArR TSI BETHES o na FERgEratiNYg E8kBRrtment 2, the
vegetable ComQﬁg&?%ﬁhg&&ﬂ% SXATRIG, AR MAY NS EDY-S10FA0% CoMmRGTIment) in Sthe present

embodiment. In the €lectrostatic atomizing apparatus 200, the cooling plate 210 as a water supply
means is provideskitsaiknaaeer to penetrate through the partition wall 51 (the heat insulating wall)
formed at the rear of the refrigerating compartment 2, for example, which is a storage compartment,
and to extend adidrssaeakiereratstie Vi it SN S esih ErEsHE At AR NS e storage compartment,
and the side 100f th coq{lintg aig t_rurék 50. The cooling plate 210 is integrally formed of (or integrally

. DOITHAL GUICK. N ak . . .
made up by d|V|(§f|ng & material ?for example, aluminum, aluminum alloy, copper alloy, etc.) that is

resistant tq glecay angkhapingw@oad heatisondusiancerantismmasiagup:of a heat absorbing fin pan
211 that is provided in a manner to protrude on the side of the refrigerating compartment 2, which is
the storage comfzarhviotztemivingtagigsipatifgufirperforming mist spray (electrostatic spray)

inside the storage compartments.
[0045]  Now, a temperature detection sensor that detects temperatures inside a storage
compartment (for example, the switching compartment 4) wiil be explained. In the

13 present embodiment, the switching compartment thermistor 19 as the first temperature
detecting means, and the thermopiie 22 as the second temperature detecting means are
provided as the temperature detection sensors that detect z temperature inside the
storage compariment (for exampie, the switching compartment 4}, The detected
temperature by the switching compartment thermistor 19, which is the first temperature

20 detecting means that detects 2 temperature of akr inside the storage compartment (for
example, the switching compartment 4}, is input into the microcomputer 31 that
constitutes the control device 30 and is compared with a predetermined value by the
microcomputer 31 (for example, a temperature determination means insice the
microcomputer 31) whereby a temperature determination is performed. and the

25 temperature is controfled so as to be within 2 predetermined temperature range,

Further, a detected signal by the thermopile 22, which is the second temperature



15part 212 that is provided in a manner to protrude on the cooling air trunk 50 side, and a heat
conducting part 213 that connects the heat absorbing fin part 211 (a storage compartment side fin
part) and the heat dissipating fin part 212 (a cooling air trunk side fin part), wherein the heat
conducting part 213 is arranged so that cool air leakage from the cooling- air trunk 50 to the storage
compartment is approximately sealed, in the 20partition wall 51 (the heat insulating wall) between the
cooling air trunk 50 and the refrigerating compartment 2. to the extent that the temperature in the
storage compartment is controllable. The heat absorbing fin part 211 and the heat dissipating fm part
212 need not béepaitivatariyipr dtradingifaapredetsrnirecteling affect(heatedissorbing performance,

heat dissipating performance. etc.) is obta%ned, 2115[0048]Now,1i£ is described a case with reference to
Fig. 8 wherein AR e FBEE RSN T HEMH 25 S IR S P AT R R0 At AiMBr iH%(¥ing an opening or a notch
for dischargingwateris previded,Relow, (rmediataly. helow adowersnd.surface 211Y of the heat

absorbing fin part 211 (the storage compartment side fin part) via a predetermined clearance X in a
vertical directioexskhie. electrotie heldingifgatt 220-mage-of & redinds providedibelow (immediately
below) the lower end surface 211Y of 5the heat absorbing fin part 211 (the storage compartment side

fm part) via“the SYPSHFORTREATRE o BirfPe8 P8l PrEUEtermmetRAATEREEE MY vertical direction and

since dew condensation water drops, directly aver ihe elsgtrode holding, part 220 immediately below, a
conveying part for conveying dew condensation water generated in the heat absorbing fin part 211 to

the electrode holding patt2AR04s vnnesessadyoani.d Qe affigerates dmpvhiak is low in cost and having
a simple and compact structure is attained. The discharge electrode 230 is held in the electrode
holding part 2202webittiés ereliieFgecarneroes PBoeEisrame errerEemainisdty part 232 and a
protrusion part 23}\1 OO493]EIE:[Hrth,er t?% gﬁedetermin%glt gllglarance in the vertical direction (dropping

10 €

. . making com ent 3, the g Compa & vegetahie col €Nt 3 ) X
direction of dew GSRUEREANION Water Ween the lower end suniacethe heat 15absorbing fin part 211

and the upper end @f thesleckedehelding RRRIZ20JSHEY! of the clectrosiatic atomizing
apparatus 200 and so on. and displays a set temperature of each storage compariment, a
food (surface) temperature, and an operation stams of the electrostatic atomizing
apparatus 200 installed in each storage compartment, on the conwe! panel 60 (display
panel) nstalled in either of the left refrigerating compartment door 7A or the right
15 refrigerating compartinen: door 7B.
[0046]  (Electrostatic atomizing apparatus)
Fig. 4 is a front view of the inside of the storage comparunent from the
anterior view in a state the door of the refrigerator | shown in Fig. | and Fig. 2 18
opened, describing the present embodiment.  Fig. 5 is a front view of the elecrosuatic
20 atomizing apparatus 200 in a state where the cover is attached, which is installed n the
refrigerator 1 describing the preseni embodiment, Fig. 6 is a perspective view of inside
the cover of the electrostatic atomizing apparatus 200 that is installed in the refrigerator
i describing the present embodiment, Fig. 7 is a wp view of inside the cover, viewed

from the top, of the slectrostatic atomizing apparatus 200 that is instalied in the

2
h

refrigerator 1 describing the preseat embodiment, and Fig. § is a side view of inside the

cover, viewed from a side, of the elecrrostatic atomizing apparatus 200 that is installed



approximately 1 mm to 20 mm so as to prevent dew condensation water dropping out of the heat
absorbing fin part 211 from being blown toward the outside of the container of the electrode holding
part 220 by cool air for cooling the inside of the storage compartment, and from dropping to the outside
of the container. Additionally, the 20predetermined clearance X between the heat absorbing fin part
211 and the electrode holding part 220 should be gg small as possible in size, preferably be not larger
than approximately 10 mm, so that it can be prevented that air inside the storage compartment enters
the inside of the container of the electrode holding part 220, a temperature inside the container of the
electrode holdiigipasf2@edrops;réng trepdew 28edmdensation water inside the container of the
electrode hoIdinQ%é’Jart 220 freezes. [0050]Further. in thjs case, a clearance Z between the lower end

surface 2117 of ¥ 13 esEIBEBD RGP AT PEETEE WHidA RIS WAEPEUBPR means, and the
discharge electiode 230 {the g&gmﬁ&q&;}@@%%ﬁe@ﬁmg@m@w in size, preferably be
)

approximately 1 mm to 30 mm, so that a dropping velocity of the dew condensation water dropping
from the heat abgambing-dippast2] hdorthetistharge:e lecinp der280bginectlyilbelow or the electrode
holding part 220 via a space is kept low the shock at the time the dew condensation water drops over
the dischargje eledmutePBeiBrthe SdarEIEHUIEARTFNE 2Per 1 tteniife8™nd the dew condensation
water is prevent?g from spattering andljglrsn rior\](%e ut of the cgnpteaﬁiepu%[é t%Q)qgw&,’like. In addition, the

N2 panner

discharge elect?gﬁe“g]ﬁ%%%mfﬁ‘g’c(‘;ﬁnﬁ?er electrode 240 are fixed to and held by the electrode

10holding part 328:ddowever.asiontheisloaianead hetweenthe lewer.end surface 211Y of the heat
absorbing fin part 211 and the discharge electrode 230, therepossibility

compartment 2, for example, which is a storage compartment, and to extend across the
side of the refrigerating compartment 2, which is the storage comparunent, and the side
10 of the cooling air wunk 50. The cooling plate 210 is integrafly formed of (or integrally
made up by dividing) 2 material (for example, aluminum, alomioun alioy, copper alloy,
ete.) that is resistant to decay and having a good heat conductance, and is made up of a
heat absorbing fin par{ 211 that is provided in a2 manner to protrude on the side of the

refrigerating compartment 2. which is the storage compartment, a beat dissipating fin

[
Lh

part 212 that is provided in a manner to protrude on the cooling air trunk 50 side. and

heat conducting part 213 that connects the heat absorbing fin part 211 {a storage

compartmient side fin part) and the heat dissipating fin part 212 (a cooling air wunk side

fin part), wherein the beat conducting part 213 is arranged so that cool air leakage from

the cooling air munk 3G to the storage compartment is approximately sealed. in the

20 partition wall 51 (the heat insulating wall) between the cooling 2ir trunk 50 and the
refrigerating compariment 2, to the extent that the temperature in the storage
compartment is controllable.  The heat absorbing fin part 211 and the heat dissipating
fin part 212 need not be particularly protruding if a predetermined cocling effect (heat
absorbing performance, heat dissipating performance. etc.) is obtained.

25 [0048]  Now, it is described a case with reference to Fig. § wherem an elecwode

holding part 220 in a shape of a comainer including ap opening or a rotch for



that an electrical current is discharged between the lower end surface 211Y of the heat absorbing fin
part 211 and the discharge electrode 230 in a case where a voltage is applied between the discharge
electrode 230 and the counter electrode 240 if water 15droplets are in a state being attached to the
surface of the discharge electrode 230, hence it is necessary to maintain a clearance where electric
discharge does not occur, and the predetermined ctearance Z should preferably be not smaller than 4
mm. Further, since electric discharge is less likely to occur in a state wherein water is not accumulated
on the discharge electrode 230, it is preferable that the electrode holding part 220 has a structure such
that it is provideahitan-apanimeyidadhoteon (istedotprévient tHewwaelsirdars atidcting to or accumulating
on the surface of the discharge elegtrode 230 opposed to thepeat absorbing fin part 211, which is the
water supply m@éﬂ%ﬁté?faf‘ifﬁ‘é%éﬁ?rb?é\/@?‘?tfﬁéaﬁ%é“\’ﬁ%%%”??’?é%%é%ﬁ?%@t?ng in the holding portion of the

discharge electfpde 230 in the.elestiode holding.Rart 2204onitdsiplerfysfesable to have a structure

such that the water can be discharged from the holding portion of the discharge electrode 230 to
prevent the watesdrofa ageumalatia gy thensdifage éfthédiselhargeu2geglEdtxdde 230, a water
reservoir part for accumulatinI%lthe discharged water is separately provided at a lower pait and thereby

preventing the Walsrabttiig BREY A RS TRIEFEERBITH AREBRTEL EEting with the discharge
electrode 230)'4%9«?&&5%[}*?%&@%% e size.0f ihe elecirode holding pagl.24Q (or example. a width

5direction size 220K and a length direction size 220L in Fig. 7 and Fig. 8) is approximately the same
as the size of tha.eoolingplatei2d Q:(onepample. Awidthidirentionisize?11K and a length direction
size 2111" in Fig. 7 and Fig. 8), or larger than the size of the cooling plate 210, thereby dew
condensation wisrdsHEbaRAsyTEnE PEHSH A BILE PTORREPETG ifsitetraContainer of the

electrode h0|dll‘} tgeallx’;[:a%a Osolr 11:!'g0 H? gagth}il?gf])dthg% egtrggz;[ ﬂgmnpg?)g}tsjglﬁs unnecessary, and

10 the refrigerator 1, which is low in cost and having & simple and compact structurs is
attained. The discharge electrode 230 is held in the electrode holding part 220, and the
discharge elecirode 230 is made up of a main body part 232 and a protrusion part 231,
{66497 Further, the predetermined clearance X in the vertical direction {dropping
direction of dew condensation water) between the lower end surface 2117 of the heat

15 absorbing fin part 211 and the upper end of the elecrode holding part 220 18 set
approximately 1 mm 1o 20 mm so as 1o prevent dew condensation water dropping out of
the heat absorbing fin part 211 from being blown toward the outside of the container of
the electrede holding part 220 by cool air for cooling the inside of the sicrage
compartment, and from dropping to the outside of the container.  Additionally. the

2G  predetermined clearance X berween the heat absorbing fin part 211 and the slectrode
holding part 220 shouid be as small as possible in size, preferably be not larger than
approximately 10 mm, so that it can be prevented that air inside the storage

compartment enters the inside of the comainer of the electrods hoiding part 220, 2
temperature inside the container of the eiectrode holding part 220 drops, and the dew

25 condensation water inside the container of the electrode holding part 220 freezes.

[6030]  Further, in this case, a clearance Z between the lower end surface 211Y of the



[0052)Next, it is described with reference to Fig. 9 a case where a circumference of an outer surface of
a lower end surface 211Y of the heat absorbing fin part 211 (the storage compaitalent side fm pan) is
covered for a predetermined length P by a feed-water means cover part 220X, which is an upper inner
wall of the electrode 15holding part 220. Also in this case, the electrode holding part 220 remains to be
provided below the heat absorbing fin part 211 [00533Fig. 9 is a front sectional view of inside the
cover, viewed from the front of the refrigerator 1, of the electrostatic atomizing apparatus 200 that is
installed in the refrigerator 1 describing the present embodiment. in the diagram, the circumference
of 20an outer side shgefbine IPRX 0 theidh W ofdr stpPicasss 3 h@Y3#&T parts of the heat absorbing

fin parts 211 on the i ngé side of the reﬁrigeﬁt@pr in the cooling plate 21921‘8)1:! ;kgee plural beat absorbing

fin parts 211 (tRESFage CSABSTHERY SITL TR Parts) 1S RoVered Tor the predetermined length P by the

feed-water meaps GAVRLIPAHLR 208 mihichis hpsRRakinae Livallef tagigleetiode holding part 220.
Now, predetermined 25clearances Y (see Fig. 9) and Y1 (see Fig. 8) are provided between the

circumference ekthérouiet Sidetisudaces@binXofpdre ldwerehdisifdean®LE] (the lower pans of the
heat absorbing fintgarts 211 on the inner side of the refrigerator in the cooling plate 210) of the heat

absorbing fin pARSHPEhY s EdRiburaie At ide IR B AHS ANy Bieei 4 Water means cover part
220X. which is fie HORE! (RN WAN (106 E?%%‘O’é?‘iﬁé 08NS ceMRLPAYL.hthe.&lRetrode holding part 220
a

in a lateral direction (a direction approximately perpendicular to a dropping direction of dew
condensation waten;; e e thapiedeterminad-clearantenvawhicheigactateral clearance when the

electrostatic atomizing apparatus 200 is viewed from the front. may be different on the both lateral
sides (right and-refe RoMtHERMESf e triinstard itikeprdp atdfitineadisidaiEnces

elecrode 230 and the counter electrode 240 are fixed to and held by the electrode

10 holding part 220. However, as for the clearance Z berween the lower end surface 211Y
of the heat absorbing fin part 211 and the discharge electrode 230, there i3 a possibility
that an electrical current is dischargéd between the jower end swrface 211Y of the heat
absorbing fin part 211 and the discharge electrode 230 in a case where 2 vokage is
apphied between the discharge electrode 230 and the counter electrode 240 if water

i5 droplets are in a state being attached to the surface of e discharge electiode 230, hence
it is necessary to maintain a clearance where electric discharge does not oceur, and the
predetermined clearance Z should preferably be not smalier than 4 mm,  Further, since
eleciric discharge is less likely to occur in a state wheretn water 1s not accumu jated on
the discharge electrode Z3{, it is preferable that the electrode holding part 220 has a

20 structurs such that it is provided with an opening, a notch. e, 1o prevent the water from
attaching o or accumulatng on the surface of the discharge electrode 230 opposed to the
heat absorbing fin part 211, which is the water supply means, and thereby
preventing the water from accumubaiing in the holdmg poruos of the discharge

electrode 230 in the elecirode holding parl 220 (or it is aiso preferabie to have a

[
LA

sracture such that the water can be discharged from the holding portion of the discharge

electrode 230 to prevent the water from accumulating on the surface of the discharge



on the both lateral sides are the same Y. the calculation is as follows: 10211K + 2 x Y = 220K The
prescribed clearance YI, which is a front side clearance when the electrostatic atomizing apparatus
200 is viewed from the front, has a relation as follows: 211L+ Y1 =220L. [0054]Further. it is preferable
that cool air inside the storage compartment is taken 15into the container of the electrode holding part
220 so as not to have a temperature of dew condepsation water dropping inside the container of the
electrode holding part 220 rise and bacteria thrive, and that the clearances ? and Y1 between the heat
absorbing fin parts 211 and the electrode holding part 220 are not smaller than 1 mm, desirably not
smaller than 2 AerreSiaed thasizes ofrtbr fradeterimirctecistrapceyiiang svriecite to 20 the dimension
of the clearance (the dimension of the opening part formed betw‘f?e@r{lhg heat absorbing fm parts 211

and the electroB8 HiSHihY PEHPZS G ISTGRH R R &S5 S KR BRIEF M5 8Fthe container: the
dimension that can be expressed.as AA0 S &2t s1dhble %81 1L, for example) between the heat

absorbing fin pan 211 and the container of the electrode holding part 220, the clearances and the
dimension of th@wlgarahcesrbshbuitde setisorthalicding gontdngatiomplateriditopping, inside the
container of the electrode holding part 220 is within a predetermined temperature range (for example,

26 equal to’or HitHEPHAN AP hrBkINTARN EHEEHh g Polmf tEmMpET Bk for example. 0C) and equal to
or lower than approximately 56 whighis sqHalig,0r ighes ten.a.[gmpgrafure at which the dew

condensation water does not freeze, and which is equal to or lower than a temperature at which
bacteria are lesgdilely de: thrivasinthedew.beandensationwaten [R0B5INewsrysmaking dew
condensation water dropping from the water supply means (the heat absorbing fin parts 211 of the
cooling plate 215 sigstvichcigottiasfelalg A fbr Phedtiscoadipetises SedsterBEdfdhtapproximately sealed

state, o atleas{ pRLTAIN. SOVSISHR IR RSBIE RSB RIRLARLLZP0 o the efectrode holding

10 caught and does not jump outside.
[0052]  Nexy, it is described with reference to Fig. 9 a case where 2 circuraference of
an outer surface of a lower end surface 211Y of the heat absorbing fin part 211 (the
storage compartment side fin part) is covered for a predetermined length P by a
feed-water means cover part 220X, which is an upper inner wall of the electrode

15 holding part 220, Also in this case. the clectrode holding part 220 remains to be
provided below the heat absorbing fin part 211,
[0053]  Fig. ¢ is a from sectional view of inside the cover, viewed from the front of
the refrigerator 1, of the electrostatic atomizing apparatus 200 that is instalied in the
refrigerator | describing the present embodiment. in the diagram, the circumference of

2(¢  an outer side surface 211X of the lower end surfaces 211Y (the lower parts of the heat
absorbing fin parts 21} on the inper side of the refrigerator in the cooling plate 210} of
the plural heat absorbing fin parts 211 (the storage compartment side fin paris) i3
covered for the predetermined length P by the feed-water means cover part 220X, which
is the upper inner wall of the electrode holding part 220.  Now, predetermined

25  clearances Y (see Fig. 97 and Y1 (see Fig. 8) are provided between the cireumference of

the outer side surface 211X of the lower end surfaces 211Y (the lower parts of the heat



10220, a water droplet 275 (see Fig. 16) dropping inside an electrode housing part 225 of the
electrode holding part 220 is less likely to be subject to environmental influences (influences of airflow,
the temperature, etc.) where the heat absorbing fin parts 211 of the cooling plate 210 and the
electrode holding part 220 are situated, hence the dropping dew condensation water is less likely to
spatter somewhere by flows of air or cool air, 15 etgs or the dew condensation water generated at the
feed-water means (the heat absorbing fin parr 211 of the cooling plate 210) is less likely to freeze, and
the electrostatic atomizing apparatus 200 that is highly reliable is obtained. [0056]Further, the size (for
example, the widltbridiesitignssizeoR 20 kmneiddvd tesnglhedirectiche sizd220%)208 the upper opening (the
feed-water means cover part 220X) of the 20container of the electrode holding part 220 is the same as

the size (for exS¥niE RENR MfFecHIR STrE o P RAAFEIH S Te A BFEINEE BN size 21114 of the outer
side (the outer guEface QLINe QRIS CIrMIigIantial SUAcaLalhe:lonerpanclhine heat absorbing fin

parts 211, or larger than the size of the heat absorbing fin pans 211, and preferably by covering the
outer side surfage=2idxXcohthedweat wibsarbingfinopans bicwia th@iprescribed clearances Y and Y1
with a width of approximately 1 mm to 20 mm. air inside the storage compartment is less likely to enter
inside of the el CENFBHBTOIATRFPERDT DTOPHRE S HIE P ISE R T HIBVERTthe'dEw condensation water
dropping inside e confainer. ot eciiade Ralding.par 239 figmbeing rozen. in this case, if the
clearances Y and Y1 between the outer side sur?ace 211X of the heat aBsorblng fin parts 211 and the

inner surface (therfeed-watenmeansisaarpan: 226 of thatentanes sfitha-electrode holding part
220 at a position opposed to the position of the outer side surface 211X of the heat absorbing fin parts
211 are too smalisthiegiiewt k6hiiendatorrivatey that Teis thn deAgematthearaes absorbing fin parts 211

may contact the W%AL %ﬁ&f%ge?aog &Qs%rg%%%%e{t %an{nf%{i S i|SII agy({tﬁédre the container by surface tension

WS .
and so on; therefore, the predetermine arance etween the outer side surface 211X of the heat

10absorbing fin parts 211;and the feegkwater means cover part 220X, which is the side inner wall of
the container opening of the electrode holding part 220, should be equal to or larger than 2 nun, and
particularly be 2 inn to 2ZBramscriddiionatlyY thehptaseribethictadmmee Winligtween the lower front
surface of the heat absorbing Fm parts 211 and the front inner wall of the container opening of the
electrode holdirftf PR SHEHdBE A AP bRt AR hE S st el pradei@ithined clearance .
equal to or larger than 2 ryn.apd.pagficularly be 2 mm to 20 mm. [0057]Furthermore, the length P (the
length P where the upper end of the feed-water

[0054]  Further, it is preferable that cool air inside the storage compartment is taken

15 into the container of the electrode holding part 220 so as not to have a temperature of
dew condensation water .dmpping inside the container of the electrode holding part 220
rise and bacteria thrive, and that the clearances Y and Y1 between the ieat absorbing fin
parts 211 and the electrode holding part 220 are not smaller than 1 mrm, desirably not
smaller than 2 mm.  Since the sizes of the predetermined clearances Y and Y1 relate w

20 the dimension of the clearance (the dimension of the opening part formed between the
heat absorbing fin parts 211 and the elecirode helding part 220 through which cool air
can enter inside of the container: the dimension that can be expressed as 220K = 220L ~
211K x 211L, for sxample) between the heat absorbing fin part 211 aoed the container of
the electrode holding part 220, the clearances and the dimension of the clearances

25 should be set so that dew condensation water dropping inside the continer of the

electrode holding part 220 is within a predezermined temperature range (for exampie,



means cover part 220X of the electrode holding part 220 overlaps the heat absorbing fin parts 211,
see Fig. 9) between the lower end surfaces 211Y of the heat absorbing fin 20parts 211 and the upper
end of the container (the feed-water means cover part 220X) of the electrode holding part 220 should
be set by an experiment and so on so that the dew condensation water dropping from the cooling plate
210 does not spatter or jump outside the container2@&nd should be approximately 1 mm to 20 mm.
Now, the sizes of the heat absorbing fin parts 211 and the electrode holding part 220 (the feed-water
75means cover part 220X) will be defined. As for the heat absorbing fm parts 211. it defined the width
direction size 294 (emdighe feangtirelifeetibn Sirerzrrint Py ST 2gmME ¢lectrode holding part

220 (the feed-water means cover part 220)&{] év%/]lggp.direction %eg%%g and the length direction
0

size 220L are ABHIREE TR HIREE i%nﬁasméb SRRt ABSIBnG fin parts 211 is smaller than

the width direction sizg.2201phihe-¢lestadahaldingRarb A2l by imge the.prgdetermined Sclearance
Yin the width direction. The length direction size 211L of the heat absorbing fin parts 211 is smaller

than the lengthodireetibmsizeR20d; eftherdlastiode helding pan:220 tkhéfeed-water means cover part
220X) by a predetermined clearance Pl in the length direction when defining the predetermined
clearance in thé"f@ﬁ‘ﬁﬁ‘i"ﬁi?‘@&‘ﬁon as Pl (may be the same as or different from the predetermined

clearance Pin 14 widh ciselion) JOOSREHAISED 1 6256l elsatane Z between the fower

end surfaces 211Y (the bottom surface) of the heat absorbing fin parts 211. which is the water supply
means, and therudp ersitdasa-oithén dischargeiel ectliogs 230 Ghetild beias small as possible in size so
as to keep a dropping velocity of the dew condensation water
feed-water means, covered so as to be in an approximately sealed state. or at least
partially covered by the feed-water means cover part 220X of the electrode holding part
10 220, a water dropiet 275 (see Fig. 16) dropping inside an elecirode housing part 225 of
the electrode hokding part 220 is less likely to be subject to environmental influences
(influences of airflow, the temperature, etc.) where the heat absorbing fin parts 211 of
the cooling plate 210 and the electrode holding part 220 are situated, hence the dropping
dew condensation water is less likely to spatter somewhere bv flows of air or cool air,
18 eic. or the dew condensation water generated at the feed-wazer means (the heat
absorbing fin part 211 of the cooling plare 210} is less likely to freeze, and the
electrostatic atomizing apparatus 200 that is highly reliable is obtatned.
[0056]  Further, the size (for example, the width direction size 220K and the jength
direction size 220L) of the upper opening (the fesd-water means cover part 220X) of the
20 container of the electrode holding part 220 is the same as the size (for example, the
width direction size 211K and the length direction size 2111} of the outer side {the outer
surface or the outer circumferential surface) at the iower part of the heat absorbing fin

parts 211, or larger than the size of the heat absorbing fin parts 211, and preferably by

covering the outer side surface 211X of the heat absorbing fin parts 211 via the

r2
W

prescribed clearances Y and Y1 with 2 width of approximately 1 mm to 20 mm, air

inside the storage compartment is less likely to enter inside of the electrode holding part



15 dropping from the heat absorbing fin parts 211 low, and inhibit shock and spatterin at the time of
dropping over the discharge electrode 230 or the electrode holding part 220, and should be equal to or
smaller than 30 rum, preferably equal to or lower than approximately 10 mm. in addition, the clearance
Z should be as small as possible, equal to or smaller than approximately 10 mm but equal to or larger
than 0.5 mm 20(preferably equal to or lower than 82mm but equal to or larger than | mm), and furth if
the clearance Z is equal to or lower than approximately 6 rum but equal to or larger than approximately
I mm, the dew condensation water can be continuously supplied (moved) from the heat absorbing fin
parts 211 to thediseharge pletitode236: dicectiydoyesurfaceatensiprareaivittary action, hence shock or
spattering at the time of dropping can 15be inhibited. Now. if the clearance Z is smaller than 1 mm, the

heat absorbing ARSI S FERFIHE AREREGE BRELErEYd 950 cIhEERit B&ch other due to vibration
atthe time 29 of gperating, staring.and SHePRING, £16- OHNe £OMRIESHoh L fm3ad the cool air

circulation fan 14, etc. in the refrigerator 1. which is a cause of failure such as attrition, a crack, etc.
and which causes aprebiemsafneise apdwibraken heeause tifthe tontastdhdrsfore the clearance Z
should preferably be equal to or larger than | mm. Additionally, there is a 5possibility that an electric
current is dischafge dhsifieers it sioer g St & PPYISP HREhEET 8881y fin part 211s and the

discharge elect5q 0%%0 ina case wgnereir; A vagétt%g%{{ %%QI&gd between the discharge electrode 230

X of the heat g 1 ensalion watet
and the counter electro eeifas?ﬁ Astate water 1s attac to %%ﬁiﬁprﬁs’er’ surface opposed to the heat

absorbing fin pags.&hdaswdicheigthasvater suppl: means.datthe Wischargeralectrode 230; therefore, it
is 10necessary not to accumulate water in the discharge electrode 230, and to maintain the clearance
where electric disshiargendvessnidtositathaswithe prewdrbduitearapre Zbsitiiitd preferably be equal to

or larger than 4 mm, [0059]As Idescril;)),ehd,abAO\ﬁ(;:', the cgolin% P'?{&Z%g‘ a(tnheg heat absorbing fin parts
211), which is th¥ WAEFATSPRHREHS e OUHRE Hire S above the Giseharge electrode 230 15(or
the electrogle holdingRast 2203 Mia.the. predeiermingd slearaneesZ iherefaraidhe dew

inner wall of the container opening of the electrode hoiding part 220, should be equal fo
or larger than 2 mm, and particularly be 2 mm to 20 mm.  Additonaliy, the prescribed
clearance Y1 between the lower front surface of the heat absorbing fin parts 211 and the
front inner wall of the container opening of the electrode holding part 220 should be

153 approximately the same as the predetermined clearance Y, equal to or larger than 2 mm,
and particularly be 2 mm to 20 mm,
{00577 Furthermore, the length P (the length P where the upper end of the feed-water
means cover part 220X of the electrode holding part 220 overlaps the heat absorbing fin
parts 211, see Fig. 9) between the jower end surfaces 211Y of the heat absorbing fin

20 parts 211 and the upper end of the container (the feed-water means cover part 220X) of
the eiectrode holding part 220 should be set by an experiment and so on so that the dew
condensation water dropping from the cooling plate 210 does not spatter or jump
outside the container, and should be approximately 1 mum to 20 mun.  Now;, the sizes of
the heat absorbing fin parts 211 and the electrode holding part 220 (the feed-water

25 means cover part 220X) will be defined.  As for the heat absorbing fin parts 211, R is

defined the width direction size 211K and the length direction size 2111,  Further, as



condensation water drops over the directly below electrode holding part 220 (or the discharge
electrode 230) in the shape of the container when compared with a case wherein the water supply
means is situated at a lower part of the discharge electrode 230 or in a different place, and a
conveying part for conveying the dew condensation 20 water generated at the heat absorbing fin parts
211 of the cooling plate 210, which is the water supgly means. to the electrode holding part 220 (or the
discharge electrode 230) is unnecessary, thus the refrigerator 1 that is compact in size, low in cost,
having a simple structure can be obtained. [0060]in the above, it is described an example in which the
discharge electiode 28625is grmpdeeltiteciydoednrides owesrand Stkfaeesi®1111 of the heat
absorbing fin parts 211; however, it is alsg applicable that the discharge electrode 230 is provided at
the 30 side of ﬂﬁ’é°8?ﬁé’?%?aggsﬁﬁ3‘8éeﬁ'1%%cf’ﬂ’fé‘fS\%?é’}“érﬁ"zdjesﬁd‘ﬁgcggeﬁ'ﬁ}‘ of the heat absorbing fm
parts 211. In thig casein order-n.SURRINAs sopdensaianwaterdarthas condensed at the heat
absorbing fin parts 211 to the discharge electrode 230, a predetermined side clearance between the
side surface of thedheat-ab=erbing fincpatisERid ramtlthe disehargedetenirede 230 should preferably be
as small as possible so that the dew condensation water generated at the heat absorbing fin parts 211

is transmittéd afferesss bé dppfedierine dideHagbdimstitrotis 236 By'elifface tension or capillary action

without directly dropping downward,fromthe heat.abserbing firy parts @l 40 should be equal to or
smaller than approximately 5 mm but equal to or farger than 10approximately 0.2 mm (preferably

equal to or smallgsiihasappreximately3neam buireguatin) oy laggesthanappsaxdmately 0.5 mm). When
the predetermined side clearance is set equal to or smaller than approximately 3 min but equal to or

larger than appPxiratelyiodrasin (hrafdibily deoaits BrshamstmaEppedkimately 3 mm but equal

to or larger than approximately 0.5 mm .theéj W C degsatign water can .
direction as P1 {ma¥ be the sam¢ as or different from the predeterminea clearance P in

10 the width directon).
[0058]  Further, in this case, the clearance 7 between the lower end surfaces 211Y
(the bottom surface) of the heat absorbing fin parts 211, which is the water supply
means, and the upper surface of the discharge electrode 230 should be as small a3

possible in size so as fo keep a dropping velocity of the dew condensation water

in

dropping from the heat abgorbing fin parts 211 low. and inhibit shock and spattering, ete.

fmt.

at the tme of dropping over the discharge electrode 230 or the electrode holding part
220, and should be equal 1o or smaller than 30 mm, preferably equal to or lower than
approximately 10 mm. In addition, the clearance Z should be as small as possible,
equal to or smalier than approximately 10 mm but equal to or larger than (.5 mm

20 (preferabiy equal to or lower than 8 mm but equal to or larger thap 1 mm), and further.
if the clearance Z is equal to or lower than approximately 6 mm but equal t© or larger
than approximately I mm, the dew condensation water can be continuously supplied
{moved) from the heat absorbing fin parts 211 to the discharge electrade 230 directly by
surface tension or capillary action, hence shock or spattering at the time of dropping can

25 beinhibited. Now, if the clearance Z is smaller than 1 mm, the heat absorbing fin parts

211 and the discharge elecwode 230 consact with each other due to vibration at the time



15be continuously supplied to the discharge electrode 230 directly from the heat absorbing fin parts
211 by surface tension or capillary action; therefore, it is possible to prevent that the dew condensation
water is not supplied to the discharge electrode 230. if the predetermined side clearance is smaller
than 0.2 mm, the heat absorbing fin parts 211 and the discharge electrode 230 contact with each other
due to vibration at the time 200f operating, starting and stopping, etc. of the compressor 12 and the
cool air ¢ rculation fan 14. etc. in the refrigerator 1, which is a cause of failure such as attrition, a crack,
etc., and which causes a problem of noise and vibration because of the contact; therefore the
predetermined side-clearancesshoutgpreferalilj:empeiaitt’ endargenthaniOsiam [006]]Furthermore,
by fixing the electrode holding part 220 to the partition wall 51 25below (directly below) the heat
absorbing fin péts 2 - (e SEBIEFETompa i feRtsitfd i pRrs T strBd: Btc., a conveying part
for conveying the,dew, condensation walel 21 sondgnses.ating Neat ahsqrhing.im pans 211 to the
electrode holding part 220 Is unnecessary; and further, the installation site of the electrode holding part
220 inside the sterage campasianent canhal concepiratad wrthe 1eansulfacerok the storage
compartment or the side surface of the storage compartment, and the electrostatic atomizing
apparatus 5200w¥itfielettroteoleivyg Harrr2?a IS EanpETErAe drEgtally With the rear surface of

the storage compartment or }?E s@ggurfg&g %fs cttgle stora geggmgartm%@grgggrefore, an attaching part

needs not be provided Separatehy, and the projecting volume inside the storage compartment can be

reduced, hence, the stEugiiuersaade sitple-and.compagsiinsizenanddhadnaenvolume inside the
storage compartment can be increased by a 10 corresponding volume by which the installation area of

the electrode heldirgrparis228lisdrivatiessrrali-ndoepmpachathuasatwebieffigeratdt I that is low in cost,
user friendly, havin% a large inner volume and improved storage efficiency can be obtained.

[0062]Further. ISR RISFSTERYIITTE p AT D205 APRSAECBRE o1 nisFe Pietds (plural pieces of two or
more are q%swqglc%gsgxfy%?tg&%mgﬁ @L%W&s&%pgggig&@&je @i(f%&o maintain the

clearance where electric discharge does pot oceur, and the prescribed clearance Z should
preferably be equal to or Jarger than 4 min,
[6059]  As described above, the cooling plate 210 (the heat absorbing fin parts 211),
which is the water supply means, is provided directly above the discharge electrode 230

15 (orthe electrode holding part 220 viz the predetermined clearance 72 therefore, the dew
condensation water drops over the dirsctly below electrode holding part 220 (or the
discharge electrods 230} in the shape of the container when compared with a case
wherein the water supply means is sinzated at 2 lower part of the discharge electrode
230 or in a different place, and a conveying part for conveying the dew condensation

20 water generated at the heat absorbing fin parts 211 of the cooling plate 210, which is the
water supply means, to the electrode holding part 220 {or the discharge electrode 230} i
unnecessary, thus the refrigerator | that is compact in size, low in cost. having 4 simple
structure can be obtained.

[0060]  inthe above, it is described an example n which the discharge electrede 230

)
h

is provided directly below the lower end surfaces 211Y of the heat absorbing fin parts

211; however, it is also applicable that the discharge electrode 230 is provided at the



15metal such as titanium are provided so as to protrude (so as to protrude from a wall surface of the
electrode holding part 220) toward the outside of the container via a notch or a hole formed in the wall
surface (a front wall or a side wall) of the electrode holding pan 220 or an upper end of the wall surface
(the front wall or the side wall) of the electrode holding part 220. In the present embodiment, since the
foam metal such as 20 titanium with pore diameters{pof 10 to 800 pm (preferably with pore diameters of
50 to 300 am, preferably between 50 and 150 um). and a voidage of 60 to 90% (preferably 70 to 80
%), etc. is used, capillary force is large and water as a conductive material is efficiently applied
electricity, henceditatisasietadsetdnedp petivoltagerand igenaidtechtnbegizeamist reliably. The
discharge electrode 230 is made up of the main body part 25232 and the protrusion part 231, and the
discharge electfBdas 30 ndBE At IR RET A B S (Gh ReBIEPSaEHiY part 220, and it is only

necessary that (he; BIOIrHIONRAEkedm fd S PEOVINRY HQ1AR.L0.RIAIHUGR, from the electrode holding part

220, [0063]As described above, since the discharge electrode 230 is provided in the front surface or
the side surfacexeidaeeiecitodezholdirgpart2 28:saras ndtitthpesateaie: lvywerthan the bottom face of
the electrode holding part 220. there is no possibility that water 5leaks downward from a clearance at

the position’that thandlieAisigaetsenigg e’ Sord pretmdytm sherHbttars ale e g1k container of the
electrode holding part 220. In a strugé%{{% gy@erein Q??r ISC jarge ?l?%t%%gs% is,attached to the

condensation water & heat i Sp %}?9 %Pd .
bottom face of the container, a seal structure around the position whereto the discharge electrode is

attached becomesicampplicated duadenecessity: obsuaplyingimaterdatheadischarge 10electrode 230;
however, in a case wherein the discharge electrode 230 is installed in the
without directly dropping downward from the heat absorbing fin parts 211, and shouid
be equal 10 or smalier than approximately 5 mm but equal to of larger than
10 approximately (.2 mm (preferebly equal to or smaller than approximately 3 mm but
equal to or larger than approximately 0.5 mm). When the predetermined side
clearance is set equal o or smaller than approximately 5 rem but equal to or
larger than approximately 0.2 mm (preferably equal to or smaller than approximately 3
mm but equal to or larger than approximately 0.5 mm}. the dew condensation water can
15 be continuously suppiied to the dischargs electrode 230 directly from the heat absorbing
fin parts 211 by surface tension or capillary action; therefore, it is possible io prevent
that the dew condensation water is not supplied to the discharge slectrode 230, Now,
if the predetermined side clearance is smalier than 0.2 mum, the heat absorbing fin pants
211 and the discharge electrode 230 contact with each other dus to vibration at the time
20 of operating, starting and stopping, etc. of the compressor 12 and the cool air circulation
fan 14, ete. in the refrigerator |, which is a cause of failure such as attrition, a crack, ete.,
and which causes a problem of noise and vibration because of the contact; therefore the
predetermined side clearance should preferably be equal to or larger than (.2 mm,
[0G661]  Furthermore, by fixing the electrode holding part 220 to the partition wall 51
25 below {directly below) the heat absorbing fin parts 211 (the storage compartment side

fin parts) with a screw, ete., a conveying part for conveying the dew condensation water



front wall or the side wall of the container, by selecting an installed position of the discharge electrode
230 such as a position of a notch or a hole, etc. so that at least a part of the wall surface (the front
surface wall or the side surface wall) remains in the wall surface of the electrode holding part 220
whereto the discharge electrode 230 is 15installed and by forming a water discharge spout at another
position, water does not leak downward by sliding down the discharge electrode 230 from the installed
position of the discharge electrode 230 and the seal structure can be simplified; therefore, treatment of
the leaked water is unnecessart the assembly efficiency is increased, the number of the components
can be reducedcadwdsthe tosewabrdEneiuped 200864t trditteat aB56rbing fin pan 211 includes
plural heat absorbing fin plates 211a. 211b, 211c, S%L]ég}fangajf}%‘e, and Iaz‘e h a%dissipating fin part 212
includes plural RESTOTEEI S5tRGH Piatge 3195138 Fr B ST aNE 2108 Whic

€, Which enable efficient

heat absorption and.heat dissipatien.in-addition satleastone dischaige senwde 230 (the plural
discharge electrodes 230b. 230c and 230d are respectively disposed below 25(directly below) each of

the plural heat absesbingfinpittes@iddrodpdoramda @il keeinctheudiagramdsmgsposed below (directly
below) at least one heat absorbin(gﬁfin plate (for 33 example, the heat absorbing fin plates 211b. 21k
and 211d ir the*tfisg ey SRS A e Rttt FEatR Be GBIy RN aE s 214%5° 21k, 211d and 211e

of the heat absorhing fm parts, a1, apdl.dew sondengation walsrihat hag.rondepsed at the plural heat
absorbing fin plates 211b, 21le and 211d drops over the discharge electrode 230 directly Sbelow each

fin, thereby water.can:baelicionthy: stiEke cpartlor, dischasge-electsode A36: #is defined here that the
intervals between the plural heat absorbing fin plates 211b, 211c and 211d are predetermined
intervals (for exspmMsRSCapFIothareR GG AT BaifurHe T dBRFMASI I Fals are desirably

equal to or larger thag 1?1'5 mm in order,tQ prevent the intglrlvga[g between the fin plates from being

. SLZE, afi S HIner voiune msiae age compariment be micrease A .
clogged with dust;étc. 1oand water dgropﬁiéts%gt%a\?e condensed due to'too small intervals between

the fin plates fram-Leinghawhie drepby sudacalansions asdiaiedddasiuabhaeaual to or smaller than 3
ram since when the intervals between the fin plates are increased, the number of the fin
made small and compact, thus, the refrigerator | that is fow in cost, user friendly, having

a large inner volume and improved storage efficiency can be obtained.
[0062]  Further, in the elecirode kolding part 220. at feast one or more pieces (plural
pieces of two or more are desirable) of the discharge electrodes 230 formed of foam

15 metal such as tanium are provided so as to protrude (5o as to protrude from a wall
surface of the electrode holding part 220} toward the outside of the container via a notch
or a hole formed in the wall surface (a front wall or 2 side wall) of the electrode holding
part 220 or an upper end of the wall surface (the front wall or the side wall) of the
elecrode holding part 220.  In the present embodiment. since the foam metal such as

20 tianiom with pore diameters of 10 to 800 pm (preferably with pore diameters of 50 10
306 um, preferably between 50 and 150 pum). and & voidage of 60 1o 90 % {preferably
70 to 80 %), etc. is used, capillary foree is large and water as a conductive material is
efficientty applied electricity, hence it is easy 1o set an applied voliage and generate
nanc-size mist reliably.  The discharge elecwode 230 is made up of the main body part

25 232 and the protrusion part 231, and the discharge electrode 230 needs not penstrate

through the electrode holding part 220, and i is only necessary that the protrusion patt



plates is reduced and fin efficiency becomes inefficient. Therefore. in the present embodiment the
predetermined intervals between the plural heat absorbing fin plates 15211b, 211c and 21Id are set
equal to or larger than 0.5 mm but equal to or smaller than 2 mm. 10065JThus, it is possible to supply
water to the discharge electrode 230 even when dew condensation water is small in amount and dew
condensation water is not accumulated in the electrpde holding part 220. hence there is no possibility
that mist 70cannot be sprayed in a storage compartment due to lack of dew condensation water, and
the refrigerator | equipped with electrostatic atomizing apparatus 200 that is high-performance and
highly reliable can hegvavideds byurthek: Siic@camieyinGpasttat conveys dew condensation water
that has condensed at the heat absorbing fin part 211 to the electrode holding part 220 is
unnecessary. aft¥tHere4s dserrihsd shsitiysitaabeisdurmyelrirgsarlis MoOREr WRAMst. etc. and dew
condensation water is npt sy%ayfgg ta he discE%(r}%e eIectEBgIe 230 ghe electrostatic atomizing

: 't 0 )
apparatus 200 SREHhE HLYE igerator elscl?ﬁ% & In structure, oW In c%g?ngn% h?gh'iy reliable can be

provided. [00661NQW. i he Mresant &mRadinent Hiis-eonigw ad sushiiatitispossible to have the
dew condensation water that has condensed in the heat absorbing fin part 211 drop into the electrode

holding part5220:affteicbeing cowrisated:-nho nesipoinia(orsirdauiratyreséibed points (for example,
about1to 4 points){. Fig. 10 is a side view of inside the cover, viewed fg;gm the side. of the

electrostatic atoPHi21g AR APLETS 508 thatranealide h Hd e Hgamibr deldibing the embodiment.
As shown in the.diaparisa-flantRark{aitrartien)isormedin RshaRes of dhe lower end of the heat

absorbing fin part 211 and dew condensation water is collected in a part where it is desired to collect
10 the dew condensatiorswaterafterdaing lechalontethedstaintipegt.«Byufgeizing the shape of the lower

end of the heat absorbing fin part 211 in a shape having a slant part 211W and a protrusion part 211T
as a shape to profiER e AP RO OXTHRBREN 1R G & A58 trapezoidal shape, a

conical shape. 2, saiooll shane: sizeasaiiRiaselig deicondapaaionugigilo slide down the

slant part 211W, to be collected at 15 the protrusion part 211T (portion where it is desired to collect the
dew condensatiganwaier) sandisedreprinienairequiredpastiaominibepaipolroge:=holding part 220;

therefore, the dropping position of the dew condensation can be specified and perceived, thus the size
of the electrode #iesiehigg sprare 2 Carhseareniticed AiFihedidetrsstati HdmiARg apparatus 200 that is

compact in size can be obtain(gg. %%LOOé%Z%Fur hG(E-;-r easdgpoliﬁ/“r]e ian ; i%m]éélﬁs%/ Iﬂorn}jng a slant part 220W

and a water concetn”atr“%’lzﬂ}osr‘]mﬁé? D03 15 1 the s ape SFthe container of the electrode holding part

220. dew condegsaliop WalREERAP RRiGOpFENalnatr predeteumined area (for example. at the
position of the discharge electrode 230) in the container even when the amount of the dew

condensatidf wateslisisndal famdaristeadibersprayed wmitHoutdadio oftederewet eak
downward by stiding down the discharge electrode 230 from the installed position of
the discharge electrode 230 and the seal siructure can be sinplified; therefore, reamment
of the jeaked water is unnecessary, the assembly efficiency is increased, the number of
the components can be reduced. and the cost can be reduced.

20 [0064]  Now, the heat absorbing fin part 211 includes piural heat absorbing fin plates
21ia.21ib, 21c, 211d and 2112, and the heat dissipating fin part 212 includes plural heat
dissipating fin plates 212a, 212b, 21Z¢c, 212d and 212e, which enable efficient heat
absorption and heat dissipation.  In addiion, at least one discharge elecwode 230 (the
plural discharge electrodes 230b, 230c and 230d are respectvely disposed below

25 {(directly below) each of the plural heat absorbing fin plates 211b, 211c and 211d in the

diagram) is disposed below (directly below) at least one heat absorbing fin plate (for



25condensation water. Fig. 11 is a side view of inside the cover, viewed from the side. of the
electrostatic atomizing apparatus 200 that is installed in the refrigerator 1 describing 35 the
embodiment. In the diagram, the electrode holding part 220 consists of the slant part 220W that is
inclined downward, and the water concentration part 2200 that is adjacently installed on the lower side
On the lower part) of the slant part 220W. forming azgoncave portion. The discharge electrode 230 is
allocated inside the water concentration. part 2200 of the electrode holding part 220. By forming the
container shape of the electrode holding part 220 in this way, dew condensation water is collected at
the water conceqinaiimprs: 2200udTanthe dew vondensationweitet:genesatad at the heat absorbing
fin part 211 drops inside the electrode holding part 220, since the dew condensation water dropping in

the slant part 2204 rstssmbvipefinatisrsdotcehtation A0part 200046 At tFsRitnation.

[0068] Therefore, since the dropping dew condensation water flowing along the slant part 220W flows
into and conce%?a?taétsse%ﬁQ%ﬁg‘até?%gﬁgéﬁ?%%ﬁ %a?’? éﬂé\%@”@,’eﬁﬁ%%&s ﬁ%géck of the dew condensation

water in the disgharas.eiesieds 239 allosated inthe.walesiconce piatenpas-&200. and the discharge
electrode 230 continues to be submerged in 15the dew condensation water at any time, hence the

dew conderisatiirwetesr foam e efficient podileotédsimid wated edreertatén gart 2200 wherein the
discharge electrode 230 is allocated even when the dew cond nsatiognwater is small in amount, and

mist can be stably' SHFEPEHRRABUPTARE 5P tha Wl EanTESA a8 WA EF Rifier™since the dew

condensation water.concaniiaiesinHRIMAIRLCPBCaRNAtonRakR20%G s the KQdischarge electrode 230
can be shortened in accordance with the size of the water concentration part 220G since the dew

condensation water concentrates:d thewater canbontrationoparte2 28005ithout making the length of the
discharge electrode 230 long and having the discharge electrode 230 absorb as much dew

condensation W%tf@f BEPHBES 'é‘?‘ef}‘ﬁiﬁs‘?&fﬁée‘é%%ﬂ‘b@féﬁ@%{tb?ﬁifﬁﬁ@%ﬁ)‘é‘%ﬁh‘é‘iﬁo and refrigerator 1 that
are 75compact i size ANGLIGN:IR GOSLSAN.RG &z@&%mMw;m%ssaa%?mﬁe'm;@sof the discharge

electrode 230 can be shortened, the length to the protrusion part 231 (a tip
from being hard to drop by surface tension, and are desirably equal to or smealier than 3

mm since when the intervals between the fin plates. are increased, the number of the fin
plates is reduced and fin efficiency becomes inefficient.  Therefore, in the present
embodiment. the predetermined intervals between the plural heat absorbing fin plates

15 211b,21ic and 2114 are set equal to or larger than {5 mm but equal w or smaller than
2 mn.
[0065]  Thus, it is possible to supply water to the discharge electrode 230 even when
dew condensation water is small in amount and dew condensation water is not
accumulated in the electrode holding part 220, hence there is no possibility that mist

20 cannot be spraved in a storage compartment due to lack of dew condensation water, and
the refrigerator 1 equipped with electrostatic atomizing apparates 200 that s
high-performance and highly reliable can be provided.  Further, since a conveying part
that conveys dew condensation water that has condensed at the heat absorbing fin part
211 1o the elecwode holding part 220 is unnecessary. and there is no possibility that the

25 comveying part is clogged with dust, ewe. and dew condensation water is pot supplied to

the discharge electrode 230. the elecrrostatic atomizing apparams 200 and the



36 section) in the discharge electrode 230 can be also shortened. Additionally, the dew condensation
water can be delivered inside the discharge electrode 230 formed of the foam metal, etc. to the
protrusion part 231 (the tip section) by capillary action in a short time as the length of the discharge
electrode 230 is short, and the time until nano-size 5fine mist is sprayed by the electrostatic atomizing
apparatus 200, which is the mist spraying apparatus; can be shortened substantially. [0069]However.
If an electric discharge OCCUTS between the discharge electrode 230 and the heat absorbing fm part
211, which is the water supply means, when a voltage is applied to between the discharge electrode
230 and the cowntesratedtroge 24@drmeeStatén LOwhbrghlyatdinis aodamotakeld in the water concentration
part 220G and water is attached to the discharge elect-ode 230, a water discharge spout should he

formed in the \A[Q?é?]con‘é‘é‘ﬁﬁ‘htﬁ%W‘ﬁ%{l&?’?@@‘%ﬁt’tﬁéﬁ“\?\?gﬁgﬁﬁsﬁﬁ‘t%@dﬁﬁ’ﬁﬁ{’g&f} In this way, even when
the water discharae, spoutiformed.ndhewaler concentaton Rathsa0d 5. Hat water is not

accumulated, water can be supplied to the protrusion part 231 (the tip section) by 15capillary action.
by making the disghasge etectpded3 direxthreontaciwithitha watepdtanarthe slant part 220W or the
dew condensation water from the heat absorbing fin part 211; therefore, there is no possibility of lack

of water in the prowasrstiparet P31t Hpckrmsicairtd Soresae sty L{oU70iFtifther, the heat conducting

part 213 of the coqli late 210 as descri ﬁeollr' 20F;i .%g.includeq lural h gnducting plates 213a_
213b, 213c andﬁ%ﬁ%%agﬁv b fjer%ﬁds%ﬁ ﬁéﬁs’“f igftﬁ%:t\l/%l iﬁgtﬁglﬁ %’,@ﬁfﬁggﬁ 140 between the heat

conducting platgssubereindihaRiisal vaid-pansizldhave-sirustures-thah heat-lasulation materials can
be filled or inserted therein; therefore, it is configured such that heat is not transferred too much to the

heat absorbing fisflzparra ileverewkdrte ihe srdissipatimgfindpaats igspdessdied too much, and
even when the heat dissjpating fm part 212 on trlce %ide of th e desired 1o cofiect
part 211 and dew condensation water is colle m a part where it is desired to
10 the dew condensation water after being led along the slant part. By forming the shape
of tire lower end of the heat abserbing fin part 211 in 2 shape having a slant part 211W
and & protrusion part 2117 as a shape to protrede downward, such as an approximately
triangie shape, a trapezoidal shape, 2 conical shape, & sawtooth shape, etc., it is possible
to set the dew condensation water to slide down the slant part 211W, 10 be collected at
15 the protrusion part 2117 {portion where it is desired 10 collect the dew condensation
water}, and to drop into a required portion m the electrode holding part 220, therefore,
the dropping position of the dew condensation can be specified and perceived. thus the
size of the electrode holding part 220 can be reduced, and the electrostatic atomizing
apparatus 200 that is compact in size can be obtained,
20 [0067]  Further, as shown in Fig, 11, by forming a slant part 220W and a water
concentration part 220G also in the shape of the container of the electrode helding part
220. dew condensation water can be concentrated at & predetermined area {for exampie.
at the position of the discharge electrode 230} in the container even when the amount of
the dew condensation water is small, and mist can be sprayed without lack of the dew

25 condensation water. Fig. J} is a side view of inside the cover, viewed from the side, of

the elecrostatic atomizing apparatus 200 that is installed in the refrigerator 1 describing



37 cooling air trunk 50 is cooled too much by cool air that is flowing through the cooling air Mink 50
and is blown from the cooler compartment 131, the heat absorbing fin part 211 on the storage
compartment (for example, the refrigerating compartment 2) side is less likely to freeze. Since the dew
condensation water cannot be generated when the 5heat absorbing fin part 212 freezes, the heat
absorbing fin part 212 is made to be less likely to freeze with a structure wherein heat can be
conducted but is difficult to be conducted. This effect is achieved by forming at least one of the void
parts 214. [0071]That is. in the present embodiment, since at least one of the void parts 214 is formed
in the heat conducting{am? 1 8: ok therenotingiplate: B byadiistngsthe tendgth 100f the heat
conducting part 211%2‘&)[ example, as shown in Fig. 6 to Fig. 11, the length between the heat
dissipating fin pBit 242V 4 s iHESE B EaTbiHg %W?ﬁ%‘ﬁﬁﬁoﬁﬁﬁ?ﬁ f##4*heat conducting part 213

in the length diregtioni f th irgfri%eﬁgtqr) W rh;[hg cooll Pé%t?ta%&% '@ﬁma@g[gggn an order of the heat
absorbing fin paﬂrtJ %ﬁ? tﬁse‘%%a%ncoendﬁétlﬁhge}}?]artezf3ff gr%gfhe heat dissipating fin part 212 in a direction

from the front 15 siglevio.thahack-aishedefigeratorlk the:sizamefithe: vaie parts 214 (the width-direction
length, the length-direction length, the height-direction length, the size of the opening dimension, and
the volume,etc cofctheieeretcritiuetinyeisare 2B tE ey pe . they iardiah e @deron of the gas such as

air, liquid, a hea%insu tineg mac{erizﬂ, etc. tbﬂ]t‘is_filled or insercged in the vaid parts,214 so as to obtain a
. .shape o ?phe ecirode no %11 220 1 this way, dew condensation water 18 cﬂ)ﬁ’rc ed
prescribed cooling”performance and"28 emperature %haracterlstlc, It IS possible to set the heat

absorbing fin paft Rld.R.the s-iasrps-compatmanifonrxamplevihetalrigarating compartment 2)
side so as not to be frozen even when the heat dissipating fin pan 212 on the cooling air trunk 50 side

is cooled too muehr Byahscbolagit thétis bigwifronrtfirehedaieraoi¥barandnte81 and flowing through
the cooling air trunk 50. Therefore, a temperature control means such 25as a heater that performs
temperature corfft8EBTEP A EIBRAG LIS JHORE irhELBES AN 3895 ST6W Lost and simply
structured glectrostatic;alqmizing @pRaratus 200 and refrigerator 1 equipped with the electrostatic
atomizing apparatus 200 can be provided. Meanwhile, even when the cooling plate 210 has a

structure less likehstp badtezen inxeveisephy delectingthe: shapdaandg theghickmess of the plural heat
conducting plates of 5the heat conducting part 213, the type, the material and so on of a filling material
ora part 220W flows into and concentrates in the water concentration part 220G, there is no
lack of the dew condensation water in the discharge electrode 230 aliocated in the water
concentration part 220( and the discharge electrode 230 continues to be submerged in
15 the dew condensasion water at any time, hence the dew condensation water can be
efficiently collected in the water concentration part 220G wherein the discharge
eiectrode 230 is allocated even when the dew condensation water is small in amount,
and mist cen be stably sprayed without lack of the dew condensation water.  Furthes,
since the dew condensation water concentrates in the water concentration part 2204, the
20 discharge electrode 230 can be shortened in accordance with the size of the water
concentration part 2203 since the dew condensation water concentrates in the water
concentration part 220G without making the length of the discharge electrode 230 long

and having the dischargs electrode 230 absorb as much d¢ew condensation water ag

possible. Thus, the electrostatic atomizing apparatus 200 and refrigerator 1 that are

13
ih

compact in size and low in cost can be obtained. Further. since the length of the

discharge elecirode 230 can be shortened. the iength to the prowusion part 231 (atip



heat insulating material that is sealed in the void parts 214 so as to obtain a prescribed cooling
performance and temperature characteristic, the cooling plate 210 can be adjusted to obtain the
prescribed cooling performance. [0072]The temperature of the heat absorbing fin part 211 should be
adjusted by 10controlling the temperature or the air volume of cool air in the cooling air trunk 50, which
may be performed by control of opening and closingsthe refrigerating compartment damper 55 installed
in the cooling air trunk 50 on the upstream side of a storage compartment (for example, the
refrigerating compartment 2), or since the plural heat conducting parts 213 are installed, the
temperature of shecheatialsorbing finrprt3e 521tk shayhbeemodekddsiyrdtijdstédby selecting (altering)
the thickness, the shape or the material. etc. of the plural heat conductin% Qfarts 213 so as to obtain the
p

prescribed coofff§PeErierHERcEaRdtERart e ARt st o AT B e pfformed by combining
the temperaturg control and e girvolme, sontl ofthe.co0l alfnand.alierng.ek the shape, thickness

or the material of the heat conducting parts 21$. Further, the number 200f the heat conducting parts
213 may be selestadginergasedandecseased)i: ostheaifitingd stetofthelheatiasulating material or the

type of the heat insulating material (for example, urethane foam or vacuum insulating mateinserted in
the void pafts 2o Fighys Besase] s ke ks sl sutifraTerpreectileuhéd iy Performance and

temperature chgrrac:l%er;stiagét!ln gaql itian, the.caoling plates and the heat conducting plates may all
25have the sanﬁ%%igkﬁ%ss, Tengt“, or the éﬁape, of may differ in shape, thickness or length 39

individually. [003kurtheritis alsaepplisablethatihecealing platargd G-and<atooling plate insulating
material 511 are integrally formed for the cooling plate 210 and the cooling plate insulating material
511 such as uretiiairdcitabrivdmisuratitg. s iidhe srerareBisirrsd iy étHdifral a kit component 512
tobea Separatgpggeql] E)obre]t%ggnb%efggc aixr]g e r.g:gmde 230 and the counter electrode 240 in a state
1¢  where water is accumaulated in the water concentration part 220G and water is attached
10 the discharge electrode 230, a waier discharge spout should be formed in the water
concentration part 220G so that water 18 not accumulated.  In this way, even when the
water discharge spout is formed in the water concentration part 220 so that water is
not accumulated, water can be supplied to the protrusion part 231 (the fip section) by
15 capillary action, by making the discharge electrode 230 directly contact with the water
from the slant part 220W or the dew condensation water from the heat absorbing fin
part 211; therefore, there is no possibility of tack of water in the protrusion part 231, and
mist can be sprayed stably.
{00707  Further. the heat conducting part 213 of the cooling plate 210 as described in
20 Fig. 6 inctudes plural heat conducting plates 213a, 213k, 213c and 213d. and plural void
parts 214 (the void parts 2 14a, 214b and 214c) between the heat conducting piates,
wherein the plural void parts 214 have structures that heat insulation materials can be
filled or inserted therein; therefore, it is configured such that heat is not wansferred too

much to the heat absorbing fin part 211 even when the heat dissipating fin part 212 is

25 cooled too much, and even when the heat dissipating fin part 212 on the side of the



filling urethane or vacuum insulating material, etc. in the void parts 214 formed in the heat conducting
parts 213 in the cooling plate 210, or by sealing gas such as air, etc., liquid or heat insulating material,
etc. in the void parts 214. The cooling plate insulating material 511 and the kit component 512 will be
described below (in the 10description for Fig. 18 through Fig. 20). [0074]use, by using a seated
organic fiber aggregate with a layered structure as gcore material for the vacuum insulating material,
an affect on a human body by dust at the time of dismantlement recycling is reduced compared to a
case where glass fibers are used as the core material. Furthermore, in a case wherein the core
material is 15cubting presaritiaedengthonarpresetigedanidibyinsériech theanox¢ernal casing material
with gas barrier performance. depressurized to an approximate vacuum state, and sealed as an

approximately $&aTetk Strenctis RO dia imiserer SHBrEPMak theedBa T MEERSH direction or in the

width direction afe ysed. [orhe araanic ibel asnembly: g50alh ALIhA bk i shortened
correspondingly as the fibefs are cut when an end surfnace or a 20hole drilling portion of the core
material is cut; thenefore #:the osiginaklengihehthefibas dsshettydheredistapassibility that left fibers
that are left in the sheet by cuffing become extremely short, in which case the left fibers cannot twine
about otherorghsicitoerasi finthrst Shbltezstichimeroindons &t iR oPdHe KESurface (end surface) of

the core material, that the Ief,t;{ fibersiofetge core {P&,}, rg%(l)g({q: tier%?igl%a&{fgmg?&\)/eeen the seal 25surface of
the external cadihg iAtHaN THeTay Searmanire i@ Caigsd and the 40 approximate vacuum state

cannot be kept aid that infhe end, heatlasyistioRRedernancaas igvaouum insulating material is
impaired. Further, if the extremely short left fibers stick out from or fly from the cut surface (end

surface) of the do¥el matEirials. thexaftfioenstniiyebestakendmanvadiaropmp When vacuuming is
performed 5by the vacuum pump, which may cause the vacuum pump.to m:illfunction.

100751 However ByFG&I4 15HG OISR o e A i 4 Breepmil” met

10 of the heat conducting part 213 (for exampie. as shown in Fig. 6 to Fig. 11, the length
berween the heat dissipating fin part 212 and the heat absorbing fin part 211 (the length
of the heat conducting part 213 in the length direction of the refrigerator) when the
cooling plate 210 is arranged in an order of the heat absorbing fin part 211, the heat
conducting part 213, and the heat dissipating fin part 212 in a direction from the front

15 side to the back of the refrigerator 1), the size of the void parts 214 (the width-direction
length, the iength-direction length, the height-direction length, the size of the opening
dimension, and the volume, ete. of the heat conducting part 213}, the type, the material
and so on of the gas such as air, liquid, 2 heat insulating material, etc. that is filled or
inserted in the void parts 214 so as to obtain a prescribed cooling performance and

20 temperature characteristic, it is possible wo set the heat absotbing fin part 211 on the 8
torage compartment (for example, the refrigerating compartment 2) side 50 as not o be
frozen aven when the heat dissipating fin part 212 on the cooling air trunk 50 side is
cooled too much by the cool air that is blown from the cooler compartment 131 and
flowing through the cooling air trunk 50. Therefore, a temperature control means such

25 as a heater that performs temperawre control over the cooling plate 210 is unnecessary,



consecutive length of equal to or longer than the sheet in the length direction or in the width direction)
longer than the length in the length direction or the width direction of the sheet for the organic fiber
aggregate making up the core material, left fibers that are 10left in the sheet do not become extremely
short even when the end surface is cut; therefore, the left fibers twine about other organic fibers in the
sheet and do not stick out from or fly from the cut sggface of the core material, and there is no
possibility that the left fibers of the core material are interleaved by the seal surface of the external
casing material, that seal failure is caused and that the approximate vacuum state cannot be 15kept.

Further, there isnda poessHyHikysthsily thecuaclirrpunmiprisndangageditERétefdre, it is possible to obtain the
heat insulation material, the electrostatic atomizing apparatus 200 and the refr%&;erator | having high
recyelabiW higFeffiessdpspe i itE T SEds AERRE oReagMal e i bty highly reliable, and

using less energy. [00761Furthermore,. usi fibers (f _ ' ith a prescribed
20consecutive Pé%aé[fﬁgigef g‘aﬁg 10 or ?gﬂigge?%%al%lat%aes?gggﬁgﬁ%i%g%%g? %hbf(%%\?ﬁ direction of the sheet)
longer than the dgpgthvindhailgngthair ectian micitheswidihptlirgclianehiheshieet Jor the organic fiber
aggregate forming the core material is also effective in a case wherein a vacuum insulating material
with a hole ¥s désiket tenbistobrained e perfcnmagrisbied ariting it esisithEterial, and it is applicable

to use a vacuurp._41, same as the slectigeiatic atomizing apparatys 200 orfayger than the electrostati

atomizing appa 5%[1155%6“ Size for the part ioR Wall BT of a storage corﬁ%%uunent, and to house the

electrostatic atoizipg-ApRaratusi2Athinsidaiha-holee Btbisiwapaa refigesator having high heat
insulation property and antibacterial property, capable of Sbacterial eradication and preventing from

drying can be obtmindd: Sianlweyreicida] soobpplicatmento. house the other functional components other
than the electrostatic atomizing apparatus 200 in the hole of the vacuum insulating material.

Further,since th&Pa3s nd I5oREBHEA e AR s tiRthy hAteiHar 845 4Re long fibers for the core
material thay the, yachumyinskitingematetal GrADet KeeR ananpsaximately vacuum

which may be performed by control of opening and ciosing the refrigerating
compartment damper 55 instafled in the cooling air frunk 50 on the upstream side of a
storage compartment (for example, the refrigerating compartment 2), or since the phural
heat conducting parts 213 are installed, the temperature of the heat absorbing fin part

15 21} may be moderately adjusted by selecting {(altering) the thickness, the shape or the
material. ete. of the plural heat conducting parts 213 so as 1o obtain the prescribed
cooling performance and temperature characteristic, or may be performed by combining
the temperature control and the air volume control of the cool air, and altering of the
shape, thickness or the material of the heat conducting parts 213, Furiber, the number

20 of the heat conducting parts 213 may be selecied (increased or decreased}, or the filling
rate of the heat insulating material or the type of the heat insulating material (for
example, urethane foam or vacuwn msulating material, etc.) inserted in the void paris
114 may be selected so as to obtain the prescribed cooling performance and temperature
characteristic,  In addition, the cooling plates and the heat conducting plates may all

25 have the same thickness, length, or the shape, or may differ in shape, thickness or length



10 state due to seal failure as mentioned above, the vacuum insulating material should be used not
only for the electrostatic atomizing apparatus 200, and by using the vacuum insulating material as a
heat insulation material for performing heat insulation of the refrigerator 1, it is possible to provide the
refrigerator 1 having high recyclability, high insulation property without the occurrence of seal failure,
and using less energy. 15[0077]in this case, the cogling plate insulating material 511 should be set to
have a predetermined size approximately equivalent to or larger than the size (for example, the
width-direction length and the height-direction length) of the heat conducting part 213 in the cooling
plate 210, and thevanaling plate insulating material 511 should be installed by being embedded in the
partition wall 51 of a storage compartment (for 20example, the refrigerating compartment 2) and fixed,
and so on. The868ling Plakeiistalnnep e il B9 1tBE B RPHE 6pABERAEY in the partition wall 51
of the storage cor artmenttf forming a through hole with a siz roximately the same as or larger
than the size ofl?hn% ténéorﬁﬁtanﬁ g é ihsul ﬁ%} %)%%:([g i%)?%“ﬁgaf%%@%l%fcﬁ?gl %orage compartment
(for example, the.lefrigarating CRMPAREGN:2h:A) 0509 2578k Making-the electrostatic atomizing
apparatus 200 into a kit) As shown above, the cooling plate insulating material 511 (for example,
urethane foam éraevacubiem insllatimgpmaterialy &t yowithetenpresdiete fraireglasize including also the
circumference of the heat conducting parts 213 in the cooling plate 210. and the cooling plate 210 are

integrally formet {65 YSHAESSAITP U BFIRBHRE it e R BBIMpSHERF S T2%s the separate
component, ang defaghahly,instalied in the;rear.walk of ha.siprage compartment, thereby assembling

efficiency at the time of embedding and fixing the kit component 512 in and to the rear of the storage
compartment (faguexarmplessheirefrigetating icampadtmmeriti2) Chr elimcrrased. Now, it is also
applicable that only the cooling plate 210 is integrally formed into a kit 10component by foaming and
filing urethane BFEERERFE AU FiskiiaiRPRsiteHar bR eaar S¥al igiid, a heat insulating

material, elg. in the void Ragts 244 fo g in.the heat conducting parts 213 in the cooling plate 210,
and so on, and %{e?gn Fs?g arpp |'ca%%%£§ﬁ 'egﬁ'eat absorbing fin part 211 and the heat dissipating fin part

212 are separatgly compasedssarid fanneddegeiher bedhea:kil vomponentasihe separate
component 15by intervening a heat insulating material or a Peltier element benveen the heat
absorbing fin pataXPE Baer i EhbarwissipetigrEmpare e R e kst @i detachable manner.

By performing he ttg;gg%;%g foar;%lg% using the P.eltlgrcee g{rj];ln%g}&g% ggassgr‘;vlﬁgrg, H]e kit component can be

. . :) < Tt OF I Q?ﬁlm&tls ¥ ﬁ'l 35 . .
easily applied and mist can be sprayed without performing special processing, etc. in a home electrical
appliance such gs.a0:lkGORNLENE R erial.  Furthermore, in a case wherein the core material s

15 cutto a prescribed length or & prescribed width, inserted in an external casing material
with gas barrier performance. depressurized 1o an approximate vacuurm siate, and sealed
as an approximately sealed structure, if short fibers shorter than the seat in the length
direction or in the width direction are used for the organic fiber assembly, the length of
the fibers is shortened correspondingly as the fibers are cut when an end surface ora

20  hole driliing portion of the core material is cut; therefore, if the original length of the
fibers is short, there is a possibility that left fibers that are left in the sheet by cutting
become extremely short, in which case the left fibers cannot twine about other organic
fibers in the sheet, sticking out from or flying from the cut surface {end surface) of the

core material, that the left fibers of the core material are interleaved between the seal

25 surface of the external casing material whereby seal failure is caused and the



20humidifier and an air purifier. [0079]Further. by forming components other than the cooling plate
210, for example. the electrode holding part 220, the discharge electrode 230, the counter electrode
240, and a high-voltage power supply part 250, etc. as needed together with the cooling plate
insulating material 511 into the kit component 512, assembling efficiency of the 25electrostatic
atomizing apparatus 200 is increased. Additionally, yhen a performance 43 failure occurs in or at a
time of breakdown of the electrostatic atomizing apparatus 200, only the kit component 512 made up
of the components separate from the partition wall 51 can be detached from the rear wall of the
storage comparifpeainheReaut breomes wasytimiaplaceoene pairitheadamponents. Further. the kit
component 512 can be easily 5detached at a time of dismantling and recycle of the refrigerator 1, and
the recycling effieiBFesHS i HRratD RERmE fappl ic Atabestu et Falé fesiseaiating material using

long fibers for the core material with a hale. which is approximately the same as the cooling plate
insulating mater%qgﬁ@ﬁse%% Ot]ﬁ}ap ?(Ttgég{%%%mﬁe%ﬁtc%%ﬁ%%?ﬁ%éa ao?glglrgg?(frr? size than the cooling

plate insulating matefiahSld ferdheynantitiamwalthlohalosioragencanmpasent, and to house the kit
component 512 or the cooling plate insulating material 511 wherein the kit component 512 is formed
inside the hble. ¥h tsivewway tharefrigeratorsdibyingiighreatinsuleation property, good assembling,
dismantling and_recycling efficiency, and antiba%erial iR&r:ol;:ﬁ)ertsy, ica(pable,of bacterial eradication and

preventing from &H/ihg, SRATGHREFTRIHG 1885 URSHIDCan BE SbtiREs FEf o080 The high-voltage

power supply pagf, 220:(seg Hgr ShwhichMayibs Rrokendue tadewcondensation or freezing, etc.

when installed inside the storage compartment should be located as a separate component at a place
where dew condedésationiay freezig, teterebéstnotrgtcineind ofoheexdmplestsholild be connected by a
thermally insulated wire lead, etc. For instance, it is applicable that the high-voltage power 20supply

part 250 is integfaEWRHhERHATET aaTeEIU s aNda SR RS Ghher bEER S4fiRe of the refrigerator 1
or is locateginsige . coptroldeyice hausing sompatimenivherein e copjrol device 30 is housed,

and is connected with the electrostatic atomizing apparatus 200 by a connecting wire such as a wire
lead via a connesirfse thadihe:conneaiantandhessimply released akhe locatedplace of the

high-voltage

from or fy from the cut surface of the core material, and there i3 no possibility that the
left fibers of the core material are interleaved by the seal surface of the external casing
material, that seal failure is cavsed and that the approximate vacuum state cannot be

15 kept. Further, there is no possibility that the vacuum pump is damaged. Therefore, it
is possible to obtain the heat msuiation material, the electrostatic atomizing apparatus
200 and the refrigerator | having high recvelability. high insulation property without
occiTence of seal failure, etc., being highly reliable, and using less energy.
(60767  Furthermore, using long fibers (for example, fibers with a prescribed

20 consecutive length of equal fo or fonger than the length direction or the width direction
of the sheet) longer than the length in the length direction or the widih direction of the
sheet for the organic fiber aggregate forming the core material is also effective in a case
wherein a vacuum fsulating material with a hole is desired ® be obsained by

performing hole drilling in the core material, and it is applicable to use a vacuum

2% insulating materiai using long fibers for the core material with a hole approximately the



25power supply part 250 is not limited to the housing compartment of the control device 44 30, and
may be any place where dew condensation or freezing, etc. does not occur, for example, a place
which is on contact with an inside of a storage compartment through  lated wall. Further. by making
the high-voltage power supply part 250 have waterproof property. or low temperature resistance, the
high-voltage power supply part 5250 can be installed in any storage compartments inside the
refrigerato [0081j In the above, it is described that the cooling plate 210 and the cooling plate
insulating material 511 are integrally formed (or the cooling plate 210 and the cooling plate insulating
material 511 sugh@as ticeihanestk MasktiiXafpsttaiing natesialzete: drerferred together) into the kit
component 512 to be the separate component, and 10detachably installed by foaming and filling
urethane or a vﬁ@ﬂi&f?ﬁiﬁ%ﬁﬂﬁfﬁ@%@éﬁgﬁ B2 EA TS A TS STRESHiIAquid, a heat insulating

material, etc. in y?%u\sloc"ge parts 2%4 formed in th %tigs% ucting parts 213 of the cooling plate 210;

o CTrOSTATIC At ) )
however, it is also apiep icable that the CoOIng air trunk b0 (a part of the cooling air trunk 50) located at

the back surfacemfdhe.cealinglate insuwatingonateriakhbl-salsadaciudedinand 15 made into the kit
component to be detachably installed. In this way, the assembling is easy, and by embedding in the
cooling air trunkederernbepadiartpratrib e oha footh & ki (far anpte, arimdpprokintitely the same size as
the cooling plate insulating material 51;[12 a functional co&g%negt tI;lat Q%forms a predetermined
operation such B8 KA TR P a0 A8 A G Sl G aVice A Pacterial eradication device, etc. or a

component neeging,20teplacempnitasuch asud Tiendaving:R hasteriakesadication device, etc. that
becomes ineffective due to clogging and as time passes. the kit component 512 can be detached at

the time of breakedewncarsérniigingheandise vicetng uckras wspecetion, ffepdir, theplacement, etc. can be
easily performed; therefore, the service performance is enhanced. and further, the recycling efficiency

is also improveds SHETEL R A g R BE T T8RRI L SEP AR BEHEFIIEY BISWR cool air into a

storage 45{} state due to seal failure as mentioned above, the vacuum msulating material should be

used not only for the electrostatic atomizing apparatus 200, and by using the vacusm
insulating material as a heat insulation material for performing heat insulation of the
refrigerator 1, it is possible to provide the rafrigerator | having high recyclability, high
insulation property without the occurrence of seal failure, and using less energy.

15 [0077]  Inthis case, the cooling plate insulating material 511 should be set to have a
predetermined size approximately equivalent to or larger than the size (for exampie. the
width~direction fength and the height-direction length) of the heat conducting part 213
in the cooling plate 210, and the cooling piate insulating material 511 should be
installed by being embedded in the partition wall 31 of a storage compartment (for

20 example, the refrigerating compartment 2) and fixed, and so on.  The cooling plate
insulating material 511 here should be embedded in the partiion wall 31 of the storage
compartment by forming  through hole with a size approximately the same as or larger
than the size of the cooling plate insulating material 511 in the rear wall of the storage
compartment {for example, the refrigerating compartment 2). and so on.

25 [0078]  (Making the electrostatic atomizing apparatus 200 into 2 kit)



compartment (for example, the refrigerating compartment 2) in the kit component 512. Fig. 18 is a front
view of the refrigerator in a state where the door is opened, which describes the embodiment of the
present invention. and Fig. 19 and Fig. 20 are front views of the electrostatic atomizing apparatus 200
in a state of being attached the cover, 5which is installed in the refrigerator 1 describing the
embodiment of the present invention. [0083]In the kif component 512, at least one upper cool air outlet
533 or lower cool air outlet 534 is formed in the cooling plate insulating material 511 in the lateral
direction or in the vertical direction of a cover 300 of the electrostatic atomizing 10apparatus 200.

Furthermore, there mawbeg.aresvpliscabsise taohairoutais:aa3 1 1and: 5apipper cool air outlets 533
and lower cool air outlets 534, respectively. [0084]As described above, since at least one cool air
outlet (the side webinifoantety B3Ry 882 rfiiglpiier tiohar shuerB33%hd the lower cool air outlet

534) that cools a torage compartment ﬁ{ﬁ eE%{anAS&cghe refigerating comparyment 2) is formed in the
kit 15componeftB12¢the o6 aiF Sutlet that Blows coolair for cooling Insids of the storage

compartment can;hgfernespkby: instalinaibe.kitcompanant sl nhereindhe electrostatic

atomizing apparatus 200 is provided in the partition wall 51: therefore, it is unnecessary to separately
form a coollair outlét ik thepartition wik Shofthestorageme dmgabimentliprodection of an inner case is
simplified and the refrigerator 1 that is low 20in cost can be gbtained [0085]In a case wherein a

temperature coliffor OV THE BRSO AT T RUHREDY & R By a4t B&Fafure control over the
storage compargment (wher fie lemperaiiecontiakexshhe.largssempartment is given higher

priority) when the cooling air trunk for the electrostatic atomizing apparatus 200 is shared with the
cooling 25air trubkfoneenling e sidraghigomparinyent;-ttis) apdicadtestd. forewaidedicated

is also applicable that only the cooling plate 210 is inegrally formed into a kit

10 component by foaming and filling urethane or sealing a vacuum insulating material, gas
such as air, liguid, a heat insulating material, etc. in the void parts 214 formed in the
heat conducting parts 213 in the cooling plate 216, and so on, and it is also applicable
that the heat absorbing fin part 211 and the heat dissipating fin part 212 are separately
composed, and formed together to be the kit component 312 as the separate component

13 by intervening a heat msulating material or a Peltier element batween the heat absorbing
fin part 21! and the heat dissipating fin part 212, which is installed in a detachable
manner. By performing heat wansfer forcibly using the Peltier element as described,
the kit component can be easity applied and mist can be sprayed without performing
special processing, ei¢. in a kome electrical appliance such as an air conditioner, a

20  humidifier and an air purifier.
{66797  Further. by forming components other than the cooling plate 219, for example,
the eiectrode holding part 220, the discharge elecwode 230, the counter electrode 240,
and & high-voltage power supply part 250, etc. as needed together with the cooling plate
nsulating material 511 imo the kit component 512, assembling efficiency of the

25 electrostatic atomizing apparatus 200 is increased.  Additionally, when a performance



46 cooling air mink for the electrostatic atomizing apparatus 200 in addition to the cooling air trunk 50
for the storage compartment. Since the dedicated cooling air trunk for the electrostatic atomizing
apparatus 200 has only to cool the heat dissipating fin part 212, a flow volume of cool air can be small,
and a cross-section area of the cooling air trunk is 5such as to provide an air volume sufficient for
cooling the heat dissipating fin par) 212 to a prescripgd temperature (approximately the temperature
where the heat absorbing fin part 211 does not freeze, and the temperature of the heat absorbing fin
part 211 becomes lower than the temperature of the storage compartment, and moisture in the air
inside the storaggsorpaytimelGan beeaiidensed-aldhedaeatabsarhipgpfinngan 211) and can be 10
approximately equal to or smaller than a half of that of the storage compartment cooling air trunk 50.
Furthermore, whelh tHaditermpeneniiré Gatetrplobhe cINEChEkt BRE&HS At P49 in the cooling plate
210 provided ingide the cogling air trunk is ecessary, the damper device is also unnecessary;
ther(ffore, the e?elc (03 él fg{% %%ﬁnthge r§%ﬁ”ﬂg%%efboéa§enﬁrﬁﬁ’gﬂn?e ng%#’é“f’é%r%efﬁ‘g? “are low in cost an)(/j easy

to control can bg,grovidee: F50086]Maw.the coumier eleciradg <4k (acauniesgyounded electrode)
formed of an electrically-conductive material (for example, a conductive resin or a conductive metal,

etc. that is résistantital decay ahtistietlikejnisrinstabéddrefiptaee bppbsedasihe discharge electrode
230 via a predetermined clearance (a predetermined clearance F in ,Fiqﬁa%, which is set a clearance of

approximately 18- EBFFIHTIEP BkaniPie" SR A R IES & FAR/OBE LR “Whblied), arid a power
supply 251 that gnergizes, the. disgharae.elecirrde230.apgdbe Loy niakslectinde 240 to generate

nano-size mist is installed adjacent to (adjacent to the side surface or adjacent to the top or bottom of)
the electrostaticcatomizingiapparaius200! ingiceiatii gh voltagatgoivefsupply leart 250. In the counter
electrode 240, a counter electrode opening part 241 gfor example. a through hole) for 25spraying mist

is formed in a pdsHS I BEFCSEIER e PHUSIRATIRR 28T GREATIReH)°'47 in the discharge
cectrode 230. Iy e Ciaatam. e sounietEleciede, 00N IAGAls 241D, 2415 AL 2410 are formec

in the coun 40 at the positions opposed to the plural discharge electrodes 231b, 231c
and 231d, respegtivalser kigat)olR8 1] inthe-pinsentembodimeantythedischarge electrode 230 is

formed into an
refrigerator | having high heat insutation property, good assembling, dismantiing and
recycling efficiency, and antibacterial property, capable of bacterial eradication and
preventing from drying, and further, using less energy can be obtained.

15 [00807  The high-voltage power supply part 250 {sce Fig. 8) which may be broken
due to dew condensation or freezing, etc. when installed inside the storage compartment
should be located as 2 separate component at a place where dew condensation or
freeing, ete. does not ocowr and, for example, should be conpected by & thermally
insulated wire lead, etc.  For instance, it is applicable that the high-voliage power

20 supply part 250 is integrated with the control device 30 instalied in the upper back
surface of the refrigerator 1 or is located mside a control device housing compartiment
wherein the control device 30 1s housed, and is connected with the electrostatic
atomizing apparatys 200 by 2 connecting wire such as a wire lead via a connector $o

that the connection can be simply released.  The located place of the high-voltage

25 power supply part 256 is not limited 1o the housing compartment of the control device



S5approximately circular cylindrical shape made of foam metal with a three-dimensional net structure,
such as titanium with pore diameters of approximately 10 to 800 pm (pore diameters of 50 to 300 um
preferably, and 50 to 150 um, more preferably) and a voidaee of approximately 60 to 90 % (preferably
70 to 80%), and the protrusion part 231 has a shape (for example. an approximately conical shape
that tapers gradually 10toward the counter electrodg,240) in which the end tapers (becomes small)
gradually or in a phased manner toward the counter electrode 240, wherein the amount of water
absorption is large and capillary force is large, and which are shaped so that electricity can be

efficiently appliegl jpwatek as, ¢ondusiive-maisrial.and-anlecticabsupantcan: be easily discharged
compared to a conventional ceramic porous material or a 15conventional metallic rod; therefore, water

reaches sufficienmtlyrio thsandiof ther proaysignap a3 siptarghermeathentébigerof time it takes until
nano-size mist is generated can be shortened, and nano-size mist can Q?U%e‘perated and sprayed
Cie

instantly after a208EGEIEHp pfidthE HRAFPEKE S B BHAGE TP RS EHicienty applied, the amount of
nano-size mist generated can ke increased - whichcamsuificienty peistiyze ARinside the storage

compartment, a room. etc., and has an advantage that bacterial eradication and deodorizing can also
be performéd. [2088}kuitkelim arepinthespregennembodintentisineerthe discharge electrode 230
and the heat absorbing fin pan 211 of the cooling plate 210 is separated from each other, and the

discharge electfotfél 2384t HoataHEsPGTTHAPE DIEE OFYAY BESANGHIEER 25210 are installed via

the predetermined,cleatance 2, the degree effrsedom of iie shaps ABand.ihg location of the cooling
plate 210 or the |sc]'1arge electrode 230 IS increased, the

plate insulating material 511 such as urethane, a vacuam insulating material, eic. are
formed together) into the kit comporent 512 w© be the separate component, and

10 detachably installed by foaming and filling urethans or a vacoum insulating material,
ete. or by enclosing gas such as air, liquid, a heat insulating material, etc. in the void
parts 214 formed in the heat conducting parts 213 of the cooling plate 210; however, it
is also applicable that the cooling air trunk 50 (a part of the cooling air trunk 50) located
at the back surface of the cooling plate insulating material 511 is also inciuded in and

15  made into the kit component to be detachably instalied.  1n this way. the assembling is
easy, and by embedding in the cooling air trunk in the area that is made into the kit (for
example, an approximately the same size as the cooling plate insulating material 511} a
functional component that performs a predetermined operation such as a damper device,
a deodorizing device, a bacterial eradication device, ete. or 2 component needing

20 repiacement, such as a filter device, a bacterial eradication device, etc. that becomes
ineffective due 1o ¢logging and as time passes. the kit component 512 can be detached at
the time of breakdown or servicing, and services such as inspection, repair, replacement,
etc. can be easily performed; therefore, the service performance is enhanced. and further,
the recycling efficiency is aiso improved,

25 [0082]  Now, it is applicable to form a cool air outlet that blows cool air into 2 storage



shapes and the locations of the discharge electrode 230, the counter electrode 240 and the cooling
plate 210 can be freely set in accordance with a structure of each home electrical appliance, such as
the refrigerator 1, an air conditioner, or an air purifier, and 5it is possible to obtain the electrostatic
atomizing apparatus 200 that is compact in size and efficient in accordance with the home electrical
appliance. Now, as for the clearance Z between thg4ower end surface 2111 of the heat absorbing fin
part 211 and the top surface of the discharge electrode 230, since an electric current may be
discharged between the lower end surface 2111 of the heat absorbing fin part 211 and 10the

discharge electrggpRadmbenaveliageisappicdhetnean thamdischasgaelectrode 230 and the
counter electrode 240 in a state wherein water droplets are attaching to the surface of the discharge
electrode 230, iFis Hdeedsaryias disuré arElenirartee whsrdhadoetéctaw el is not discharged even in

a state water droplets are attaching to the surface of th Igi§c arge electrode 230, and the
predetermined &REAPERES P RHGT agﬁgfeﬂfé’ﬁcrsg teirnéfﬁwoélqaﬁ%a {6 é‘)gr T‘ég?gégf' ?iggﬁe ‘Mm. Further, even in a

state water is aceuufates.Questhadisshargs slesiiors el.amaleclkic cutrantds not discharged
between the discharge electrode 230 and the heat absorbing fin part 211, which is a water supply

means, whéeén 4 whivh eridanfer ipredetenmimediciefiande asedsumed! fiepcethere is no problem;
however, since an electric current is less likely to be discharged when water is 20made not to
accumulate ovef'tfiBdischarge electrode 230, it is also acceptable to prevent water from accumulating.

Further, it s alsp aageptable je-sapfigire e elecodsdolding pad 22050840t to accumulate water

in a part for holding the discharge electrode 230 in the electrode holding part 220 by forming an
opening or a noighuetcsea: thatsyater deesgoiaiiathiiorenartimmldatelonathe surface of the discharge
electrode 230 250pposed to the .rnlea'g absorbing fin gart 211, as the water supply means, (or it is also
direction or in the vertical divection of a cover 300 of the elecirostatic atomizing
16 apparatus 200, Furthermore, there may be one or plural side cool air outlets 531 and
532, upper cool air outlets 533 and lower cool air outlets 534, respectively.
.[0084} As described above, since at least one cool air outlet {(the side cool air outlets
531 and 532, the upper cool air outlet 533 and the lower cool air outlet 534) that cools 2
storage compartment (for example, the refrigerating compartment 2} is formed in the kit
15 component 512, the cool air outlet that blows coot air for cooling inside of the storage
compartment can be formed only by installing the kit component 512 wherein the
electrostatic atomizing apparatus 200 is provided in the partition wali 51; therefore, it is
unnecessary to separately form a cool air outlet in the partition wall 51 of the siorage
compartment, production of an inner case is simplified and the refrigerator | that is Jow
20 in cost can be obtained.
[0085]  Ina case wherein 2 temperature control over the cooling air trunk 50 is
influenced by a temperature control aver the storage corupartment (when the

temperature control over the storage compariment is given higher priority} when the

cooling air trunk for the electrostatic atomizing apparatus 200 is shaved with the cooling

F2
Lh

air trunk for cooling the storage compartment, it is applicable 10 form a dedicated



49 acceptable to configure the electrode holding part 220 to be able to discharge extra water from the
part for holding the discharge electrode 230 in the electrode holding part 220 even when water is
accumulated on the surface of the discharge electrode 230, and to form the water reservoir part for
collecting discharged water in a lower part 5separately so that the water collected in the water
reservoir part does not contact with the discharge ejgctrode 230). [0089]Further, it is possible to
increase a degree of freedom of a setting range of an applied voltage and the predetermined
clearance F (see Fig. 8), and to easily perform generation of nano-size mist with certainty.

Furthermore, sigesdhs:thinngr thetip-lQsection.opn ha-seunieeleciadessidemithe protrusion part
231 is, the more stably a voltage can be applied, an electrical current can be stably discharged, and
nano-size mist for ekl Shier tiesicicalcwhietnisistablecrditiiose partiekesrark griform in size can be
continuously sprayed and generated. Here, in the gresent embodiment, the protrusion part 231 (an

end shape) of tREFEEHEHE e R MR P R R Y FRARAIEIP  5coRical shape, and the

counter electrodg, 24Q.is.formad:inie anappiaximatelainiaL shape.asthe share of the protrusion
part 231 of the discharge electrode 230, having an approximately circular opening (perforated) shape

(a counter électrodecpening pert 24lpdangelith&n @dirgssedeativnaksizapeof THe protrusion part 231 of
the discharge electrode 230, in which case the predetermined clearance F (distance) is approximately
201 mm to 6 rnif 2EHECERHb RGE CLh R EH TR Y PSS G e dratfS oA Sisize mist. The

predetermined glearange. £ should e, ARRIGXIMAISILMIMLIC SN, SEs Aaliage cannot be

efficiently applied and the amount of nano-size mist generated Is reduced when the predetermined
clearance F is togvlarge o smaik(090iHeredbandisahargadelestiade B30-needs not be an
approximately colunmar 25shape, and may be in a tabular shape or a recessed (depressed) shape.
Since the the storage compartment can be condensed at the heat absorbing fin part 211) and can be
10 approximately equal to or smaller than a half of that of the storage comparmment cooling
air trunk 50. Furthermore, when the temperature conwrol over the heat dissipating fin
part 212 in the cooling plate 210 provided nside the cooling air trunk 15 unnecessary,
the damper device is also unnecessary: therefore, the efectrostatic atomizing apparats
200 and the refrigerator 1 that are low in cost and easy 10 control can be provided.
15 [00867  Now, the counter electrode 240 (a counter grounded electrode) formed of an
elecirically-conductive material (for example, 2 conductive resin or a conductive metal,
stc, that is resistant to decay and the like) is instalied in a place opposed o the discharge
electrode 230 via a predetermined clearance (a predetermined clearance F in Fig. §,
which 15 set a clearance of approximately i to 16 mm, for example, so that a voitage can
20 be efficiently applied), and a power supply 251 that energizes the discharge electrode
230 and the counier electrode 240 to generate nano-size mist is mstalled adjacent
{adjacent to the side surface or adjacent to the top or botiom of) the electrostatic
aromtizing apparatus 200 inside a high-voltage power supply part 250, In the counter

electrode 240, a counter electrode opening part 241 {for example, a through hole) for

25 spraying mist is formed in a position opposed to the protrusion part 231 (the tip section}



50 discharge electrode 230 can efficiently receive dew condensation water dropping from the heat
absorbing fin part 211 when at least only a portion to receive dew condensation water in the discharge
electrode 230 is in a tabular shape or a recessed (depressed) shape, it is possible to supply nano-size
mist stably using dew condensation water for production of nano-size mist without wasting the dew
condensation water. Especially when the portion tha$ receives dew condensation water in the
discharge electrode 230 is in a recessed (depressed) shape, the discharge electrode 230 itself can
accumulate the dew condensation water, hence it is possible to resolve lack of dew condensation
water, and furthertheselegtrodeddoiding ipaiit #20-is, phntcessarearcdarpinpgduced in size, and 10the
electrostatic atomizing apparatus 200 and the refrigerator 1. which are low in cost, highly reliable, and

simple in structéiféb-cars B BrefAerdarmet s oore prEsdent R Ao BriieRt A& & state wherein water

s not supplied {9, ¢, praision Rar 231y loreion maller claaging,nghe discharge electrode 230
occurs, or when it'is considered that water supply declines to a’state wherein spraying mist cannot be
performed, it maydd beapphicabledopravidaadiinrindbarsischatgarieatrogde 230. Here, in the
present embodiment, since foam metal with a three-dimensional net structure, such as titanium with
pore diameters BPapprosimitely dbusiehwrse rt diarmste rsSrIoFRBT0s preferably, and 50 to

150 urn more preferab&%ggg a voidagﬁ tgf 9£Broximgg?g9860 09 O/Io{}(lgrg%f ratbl% ZO to 80%) is used for
e

the discharge efSctBde , 6%1%%1’3?? Orel and 2 fore ?msﬁﬁ]paf) f/'ing water a rIarge, and generally,

dew condensatigR,Watelr SsPRIN GOMek S, MAiko o partwa2Rfdbe,diseharge electrode 230 does
not accumulate in the main body part 232 of the discharge electrode 230 since water is sent to the tip

section of the protiasiofrparki2BEit Gishovt tmerdhbwerdl) theaptdderemmtinerhtlearance Z is formed
where an electrical current is not discharged hetween the discharge electrode 230 and 25the water

supply means so 4t B8R {fTHE T cB APEREAHDN SRAHTal BRaRUTRIESH Y 81 surface in the tabular
shape of the majn, hody Lhe AISKRR1GR, BISsHAdR 23000 helsRessian shans, Grmed in the main

body part 232, an electrical current is not discharged between the discharge electrode 230 and the
water supply meangswhemsnuchiage it appkeddoeticen terdisthangaretéetrade 230 and the counter
electrode 240. %&%O%]Additionally, by controlling an applied voltage in the power supply 251 of the
high-voltage po ?@ﬁ}&pﬁ%ﬁéﬂ“ﬁ@f‘%ﬁéf@@‘dﬁ%ﬁﬁdﬂ TP AP HfIE 286 Ban control the

generated amount Qf one or radical in mist: therefore, gﬂsm%o&séi@igi% reduce ozone or radical to a

£ ! 1 LIV ‘ . .
degree that ozone or radical does not affect the human Body, prevent false effect of deterioration, etc.

of resin compongnisiriSe-ae capsiitingardQnsidemallehasterage compartment, and provide
the refrigerator 1. that is hygienic, highly-reliable, and that does not affect the human body, which can
spray nano-sizepiisttieg esilbfier sharfizatrorrHptisattSan et Sdicane Al éftect.

protrusion part 231 in & short time, the length of time it takes until nano-size mist is
generated can be shortened, and nano-size mist can be generated and spraved instantly
afier a voltage 1s applied.  Purther, since the voltage can be efficiently applied, the
amoust of nano-size mist generated can be increased, which can sufliciently moisturize
20 inside the storage compartment, a room. etc., and has an advantage that bacterial
eradication and deodorizing can also be performed.
[0088]  Furthermore, in the present embodiment, since the discharge electrode 210
and the heat absorbing fin part 211 of the cooling plate 21§ is separated from each other,
and the discharge electrode 230 and the heat absorbing fin part 211 of the cooling plate

25 210 are instalied via the predetermined clearance 7, the degree of freedom of the shape



[0092]The cover 300 is provided in the front surface of the electrostatic atomizing apparatus 200,
which prevents a user from direct contact, The front surface cover 300 15is attached so as to cover the
cooling plate 210, the electrode holding part 220, the discharge electrode 230 and the counter
electrode 240, etc., and one or plural openings (for example, a front surface opening part 515, a side
surface opening (not shown in the diagrams), an upger surface opening (not shown in the diagrams),
or a lower surface opening (not shown in the diagrams)) which are openings with approximate sizes
that a 20user cannot insert a finger therein are formed in the front surface or the both side surfaces in
the cover 300, andinpistidre thatisimagesintos aneisizemistio@prmyeddrside e storage compartment
(for example, the refrigerating compartment 2, or may be any storage compartments) through one or
plural openingsstiees aré teipatitanietites Sisrnarselo- 1t by roitHikg et %ﬁ‘éﬂ front surface openings
with approximate sizes that 25a user.cgnnot insert a finger therein in the front surface, the upper
surface and theﬂieoﬁ\?gﬁa%gms%lr Y ev%éﬁe(t)!f“t céoég(ﬁn/%er gba %?g%ggr}sfﬁg }}[E()J%Spray water droplets that
are made into NANE:SIZEMisLIN.8 Readedidirmstioninsidadhesieragecamparment (for example, the
refrigerating compartment 2) or any directions inside the storage compartment. [0093]Since the
electrostatié atontizmetdpparatus Q08 issprovideding, shurewafiplaatds SHaRIE of BPear side, a side
surface or an upper surface of a storage compartment, and furtfﬁr, atg i%ation is performed by
applying a high P8IEEE HAG TSP AF S TR AURCHES A B RITE ist CaR be Sprayed, hence atomization
can be performeg from the vicinityehthe.seatbacky tedbesicininak thedront swface as well of the
refrigerator 1 by a flow of cool air for cooling inside the storage compartment, and further, since the
10electrostatic atotizing-aphasatits200lispiotidednin arrkuperiorsantion, atomization can be
performed from the upper part to the down part inside the storage compartment by the gravity or a flow

of cool air for coBIE SRR EPEioPSH R EBITS A E AL M RS TRISIS ARG 478 Darticles can be
sprayed in Approximaieh Blie AeanSIde AL INE SiRIA%e SemARURERL Burlbsr. by providing the

electrostatic atomizing apparatus 200 in the
230 and the counter electrode 240 in a state wherein water droplets are attaching to the

surface of the discharge electrode 230, it Is necessary to ensure & ciearancé where an
electric current is not discharged even in a state water droplets are attaching 1o the
surface of the discharge electrode 230, and the predetermined clearance Z should be

15 preferabiy equal to or larger than 4 mm. Further, even in & state water is accumulated
over the discharge clectrode 230, an electric current is not discharged between the
discharge electrode 230 and the heat absorbing fin part 211, which is a water supply
means, when 4 mm or larger predetermined clearance is ensured, hence there is no
probiem; however, since an electric current is less likely to be discharged when water is

20 made not 1o accumulate over the discharge electrode 230, it is also acceptable to prevent
water from accumuiating.  Further, it is also acceptable to configure the electrode
nolding part 220 so as not to accumulate water in a part for holding the discharge
electrode 230 in the slectrode holding part 220 by forming an opening or a notch, elc. so
that water does not attach to or accumulate on the surface of the discharge electrode 230

25 opposed to the heat absorbing fin part 211, as the waier supply means, (or itis also



15back adjacent to the side surface of the superior section in the rear, broader usage of the inner
volume of the storage compartment (for example, the refrigerating compartment 2) is made possible.
[0094]Since the sides of the back of the upper shelf in the storage compalintent (for example, the
refrigerating compartment 2) located in the superior section of the 20refrigerator 1 are considered as
places which a user does not use much since the places are difficult for a user to reach, and to see
and store a storage item therein, by providing the electrostatic atomizing apparatus 200 in the back of
the sides of the superior section in the rear of the storage compartment, the back of the side surfaces

in the superior seeiion-af the:sieragecempRIiment-anihe task afithestpperssurface in the superior
25section of the storage compartment. an ineffective volume (dead volume) unlikely to be 53 used

inside the storageectmphstrarefor belditseha dsehertiedtivet?, bbrahsdechattbtidnreradication and
humidification inside the storage com rtt en garrl:be ?}Ego(ﬁgcﬁggev%ithgu X gua%iglg the inner volume,
hence the refridéfatSP I A REE B S AN ey SR HraSAReSS And Turther with a large inner volume

can be obtaineg, SIQQQAIEsneGiRllY When the sefligerates ddslaror-izaand tall one equal to or larger
than approximately 300 L (liter) with a total height of equal to or taller than approximately 165 cm,

since the back inrpihessuperiohseetomibh thidnrtamfes peciatly treisites ohdsediack in the superior
section of the rear) in the storage compaiunent (for example, the refrigerating compartment 2) located

in the uppermodtEpirtgEtiEretefilerator | is difficult for a user (especially a housewife, a child, or an

elderly person, [0089]  Furtber. it is possible to merease a degree of freedom of a setting range of an

applied voltage and the predetermined clearance F (see Fig. 8), and to easily perform
generation of nano-size mist with certainty.  Furthermore, since the thinner the tip

0 section on the counter electrode side of the protrusion part 231 is, the more stably 2
voltage can be appiied, an electrical current can be stably discharged, and nano-size
mist formed into a radical whick is stable and whose particles are uniform in size can be
continuously sprayed and generated. Here, in the present embodiment, the progusion
part 231 (an end shape) of the discharge electrode 230 is formed into an approximately

15 conical shape, and the counter electrode 240 is formed into an approximately similar
shizpe as the shape of the protrusion part 231 of the discharge electrode 230, having an
approximately circular opening (perforated) shape (a counter electrode opening part
241} larger than & cross-sectional shape of the protrusion part 231 of the discharge
slectrode 230, in which case the predetermtined clearance F (distance) is approgimately

28 | mm o 6 mm, and a voltage can be efficiently applied for generation of nano-size mist.
The predetermined clearance F should be approximately | min to 6 mm since a voltage
cannot be efficiently applied and the amount of nanc-size mist generated 15 reduced
when the predetermined clearance F is too large or small.
[0090]  Here, the discharge electrode 230 needs not be in an approximately colummnar

25 shape, and may be in a tabular shape or a recessed (depressed) shape.  Since the



etc. who is shorter than approximately 160 cm) to reach and use, and likely to become a void volume;
therefore, by providing the electrostatic atomizing apparatus 200 in proximity to the back of the
superior section in the upper shelf (for example, the back of the sides or the back of the center in the
superior section in the upper shelf) of the 15 storage compartment (for example, the refrigerating
compartment 2) in the top shelf, the void volume (dggd volume) unlikely to be used inside the storage
compartment can be used effectively, bacterial eradication and humidification can he performed inside
the storage compartment without reducing the inner volume, and cleanliness and freshness can be
kept, hence thegiefitigaratord.with-a @rgrnneswelsmemdapiein ireshaagmissaretained, and which is
highly reliable and capable of improving the shelf life can be obtained, [0096]Further, by placing the
electrostatic atcohs kzimepayppes S0 ridne lestkeheaortiteicenter dftlendwpaior section in the rear
inside the storage compartment, it is possible to spray mist of nano-size paricles efficiently in the
whole area insid&'th& %l‘%ﬁﬁ'@?ﬂ%ﬁ“ﬁﬁsﬁﬁeﬁﬁgﬁ% AR B ETIRERt B BY installing one
electrostatic 54,aQMizing.ARPRTAIE 200-Eshacialy, itis Rassihleda. 8RSt into the refrigerator
from the front surface, the lower surface, and the both sides by forming openings that can spray mist in
the front sufaceritietlaweénsurfaceisivdibe botihsidesoidthecaierddd, éwpscfdivexample, in the

electrostatic atomizing apparatus 200 so that mist of nano-size 5 particles from the electrostatic
atomizing apparsttP0 e REdefEEs the SpHTERImdREE s EhrER LEraset fom the both sides.

gadiionaly. it 9,085IR15 (9, SPLAY ML AISGI0NE ARRLAIAIR FEIELAAINE Rfrigerator by forming the

front surface opening part 515 for spraying mist in the front surface (face), the upper surface and the

lower surface ofstheaaveadvatine alecirosiilicatemizing apparaiusn200. Waus, it is 10possible to
provide the refrigerator 1 that can effectively perform bacterial eradication and humidification in the
whole area insid@dctthe Sroragetompasen? Wit FesHite 88 Tétetaet: @id which is capable of

improving %e sf&gﬁlf life and low in cost can goob(}%ilne% 10(%911\%%/ %v[g%r} flammable or

. lectrostafic glomizing a atys, ¢ refrigeralor £OsL,
semi-flammable re?rlgeran{ 6or exﬁnﬁgflé, ¥ ydrocarbon refrigerant (HC reflrlgerant), etc., and for

example, isobutgRg, eligahitha@liSmpie in structure, can be provided. Further, in the present

embodiment, when a state wherein water is not supplied to the protrusion part 231 by a
foreign matter clogging i the discharge elecrode 230 oecurs, or when it is considered
that water supply declines to a state wherein spraving mist cannot be performed, it may
I35 be applicable to provide a filter in the discharge electrode 230.  Here, in the present
embodimenit, since foam metal with a three-dimensional net strocture, such as titanivm
with pore diameters of approximately 10 to 800 um (pore diameters of 50 10 300 pm
preferably, and 50 to 150 um more preferably) and a voidage of approximately 60 to
90 % {preferably 70 to 80 %) is used for the discharge electrode 230, capiliary force and
20 force of supplying water are large, and generally, dew condensation water dropping over
the main body part 222 of the discharge electrode 230 doss not accumulate in the main
body part 232 of the discharge electrode 230 since water is sent to the tip section of the
protrusion part 231 in a short time; however, the predetermined clearance Z is formed
where an electrical current is not discharged between the discharge electrode 230 and

25 the water supply means 50 that even if the dew condensation water sccumeaiates in a



flammable and heavier than air is used for refrigerant to be used in a refrigerating cycle, only if the
high-voltage power supply part 250, the discharge electrode 230 and the counter electrode 240 of the
electrostatic atomizing apparatus 200 are placed in a superior section of a storage compartment (for
example, the refrigerating compartment 202) located in the upper part (for example, the superior
section of the storage compartment located in the ugpermost portion of the refrigerator 1). even when
the refrigerant is leaked. the leaked flammable refrigerant does not fill the refrigerator 1 to the
electrostatic atomizing apparatus 200 placed in the superior section of the refrigerator 1 or it takes time

for the leaked flammable: raftigesant sonfl kthe vefyigeratacizbitatieoalestrastatic atomizing apparatus
200 placed in the superior section of the 55 refrigerator | since the leaked flammable refrigerant is
heavier than aineessebfilibathéorefd frefamen dmahe loWelepire! tHeratHo! thehittyerator 1 that is safe

and highly reliable, havingl a low risk of %M{}Egccurrencq due to i%}fg%ﬂ E% leaked flammable
r €

refrigerant, can B8 8BtAHe T0E TE Y forming A Técession indide the partition wall 51 (the

rear wall or the gige wallslinhesEpasQlthessidespfibe.siaragecampartment, and housing the
electrostatic atomizing apparatus 200 inside the recession, the inner volume is increased, and the

design is erthanged] In thisigasiy. sincerthiere o ftpmiaxisiesa it tovtheumiclkiessisf the rear wall and
the side walls of the storage compartment, there is a need to 10configure the walls to have thickness

as thin as possibi& *PREFAIITE THPRPEr eSS TSR ™R B 8P TE ak&™he size of the cooling
plate 210 in the lenath direction A% smalARRESIRIR, the anashnthg dephdirection (for example, the

depth direction size
reduce ozone or radical to a degree that ozone or radical does not affect the human body,

prevent false effect of deterforation, ete. of resin components and so on constifuting an
10 inside wall of a storage compartment, and provide the refrigerator | that is hygienic,
highty-reliable, and that does not affect the homan body, which can spray nano-size mist
that can offer sterilization and bacterial eradication effect.
[0092]  The cover 300 is provided in the front surface of the electrostatic atomizing
apparatus 200, which prevents a user from direct contact.  The front surface cover 360
15 s sttached so as to cover the cooling plate 210, the electrode holding part 220, the
discharge elecirode 230 and the counter electrode 240, etc., and one or plural openings
{for example, a front surface opening part 513, a side surface opening {not shown in the
diagrams), an upper surface opening (not shown In the diagrams), or a lower surface
opening {not shown in the diagrams)) which are openings with approximate sizes that a
20 user cannot insert a finger therein are formed in the front surface or the both side
surfaces in the cover 300, and moisture that is made into nano-size mist is sprayed
inside a storage compartment {for example, the refrigerating compartment 2, or may be
any storage compartments) through one or plural openings that are formed in the cover
300. Now, by forming one or plural front surface openings with approximate sizes that

25 auser cannot insert a finger therein in the font surface, the upper surface and the lower



211L of the heat absorbing fin part 2)1 in Fig. 8) is reduced while the size in a vertical direction (the
upper and lower length direction in Fig. 8) or a horizontal direction (for 15example, the width direction
size 211K in Fig. 8) of at least one of the heat absorbing fin part 211 and the heat dissipating fm part
212 of the cooling plate 210 is increased. That is, by making the length (for example, the depth
direction size 211 L of the heat absorbing fin part 214 in Fig. 8) in the front-back direction (length
direction) of at least one of the heat absorbing fin part 211 and the beat dissipating fin part 212 in
the cooling 20plate 210 smaller (thinner) than the length (for example, the size in the vertical length

direction in Fig.s&e0¢ {henigif-sne-28d K inpkiga Obinihe vericadiregtiandength direction) or the
horizontal direction (width direction), the size of the cooling plate 210 in the depth direction is made as
small as possiblenchor exampleciindaicasen ofstfeheatage combmbingefiexpenie 2161, since the depth
direction size of the cooling plate 210 can be 25made small b makinr%?the width direction size 211K

_ € Yy
large and the d&tRCEHRCHBI BB 312 P AT tHE UEHR Eir B S¥E 81 He electrostatic atomizing

apparatus 200 gagspe r@@@&m&m@a@cmﬁn@ﬁgg}sﬁa@ﬂ&z@&qw&m&@ﬂp@f@m&og that is compact and
thin can be obtained Similarly, by making the width direction size large and the depth direction size

small also if thesbeatdissipiatingdtmpart & k2 uitve deptivtirectioncsim@oamisizd made small, and the
electrostatic atomizing apparatus 200 that is small and thin can be obtained [00991When (a part of)
the cooling air tRIHR:SPREFORIBE RETHE LR GO (ah B frlage. fine mist that is made into

nano-size mist can be sprayed, hence atomization can be performed from the vicinityof
the rear (back) o the vicinity of the front surface as well of the refrigerator 1 by a flow
of cool air for cooling mside the storage compartment, and further, since the

10 electrostatic atomizing apparatus 200 is provided in an superior section, atomization can
be performed from the upper part 1o the down part inside the storage compartment by
the gravity or a flow of cool air for cooling inside the storage compartment. hence mist
of nano-size particles can be sprayed in approximately entire area inside of the storage
compariment. Further, by providing the electrosiatic atomizing apparams 200 in the

15 back adjacent o the side surface of the superior section in the rear, broader usage of the
inner volume of the storage compartment (for example, the refrigerating compartment
2) is made possibie.
[0694]1  Since the sides of the back of the upper shelf in the storage compartment (for
sxample, the refrigerating compartment 2) located it the superior section of the

20 refrigerator | are considered as places which a user does not use much since the places
are difficult for a user 1o reach, and 10 see and store # storage item therein, by providing
the electrostatic atomizing apparatus 200 in the back of the sides of the superior section
in the rear of the storage compartinent, the back of the side surfaces in the superior
section of the storage comparment, or the back of the upper surface in the superior

25 section of the storage compartment, an ineffective volume (dead volume) unlikely to be



insulating wall) in the rear surface or the side surfaces of the storage comparunent in the refrigerator |
(in a case wherein such as a recession that houses at least a part of (or 10 whole) the electrostatic
atomizing apparatus 200 is formed in the partition wall 5 | and (a part of) the cooling air trunk is
provided in the side of the recession), by placing at least a part of (or whole) the electrostatic atomizing
apparatus 200 so as to be housed in the recession 'g the partition wall 51 that is placed lateral to the
recession, locating the heat dissipating fin part 212 of the cooling plate 210 inside the cooling air mink
lateral 15to the recession, and locating the heat absorbing fin part 211 inside the recession or inside

the storage compar gDtz 0l RARESSALY 10 REQVIEES:I8-GRoLAE RIate:410 of the electrostatic
atomizing apparatus 200 in the cooling air trunk in the direction lateral to the recession wherein the

electrostatic atosmidiageapparatiisi2aon siidubedoragd themnisshewnisaddorprovide the heat dissipating
fin part 212 in a manner to penetrate the partition 2Qwall 51 in the rear of the storage cornpaiunent in

the depth directiSifoHeRHsSLR STy AHBE AR ST SRICE A B SR SR 5&HB hed. In this case, the
heat conducting&gﬁ]ﬂ%@g@p&ﬂ%@@ﬁgﬂ%giwem% IQ pengtrate a beat insulating partition

between the recession and the cooling air trunk, and the heat absorbing fin part 211 and the heat
dissipating fin pagts212 sheuidiheinrstalled isaas notide-lite ndhe depthvdirestiopeof the 25refrigerator
1, but to line in the width direction (right and left direction) of the 57 refrigerator, in which case, the
heat absorbing fiptareEREcheaP Afsersii finparerel part neatifisiating fin plate (rile heat
dissipating fin part 212 %%Pgéghe heat &8?%%’@9#%%%%&%”0 elpes!tflllggcigﬁ/ymgklng the lengths in

. . TO ., SINGe a a5 .
the vertical dlrecaﬁgn? ow direction o tﬁe co0 glr In the air trunk) long so as to increase the heat

transmission aregeoaigk By making e eogth s inthe depibsdirgeionptianaxample, the width direction
size 211K direction of the heat absorbing fin part 211) short. [0100]The above is described for the case
of applying the eleotrissteticibromininorapparittidoas to thisametfiyararbeithivhereas the electrostatic
atomizing ai%paratus 200 of the present invention can be ajpepligglpot onllyiet the refrigerator 1 but also

to a home 10elettHEHF bl AHEE S A% HRL TSRS S Ele S an 5l &6 n%it‘f oner, an air purifier, a
ete. who 1 shorier thas approximately 160 em) to reach and use, and likely to become a
void velume; therefore, by providing the electrostatic atomizing apparatus 200 in
proximity to the back of the superior section i the upper shelf (for example, the back of
the sides or the back of the center i the superior section in the upper shelf) of the

15 storage compartment (for example, the refrigerating compartment 2) in the top shelf, the
void volume (dead volume) unlikely 10 be used inside the storage compartment can be
used effectively, bacterial eradication and humidification can be performed inside the
storage compariment without reducing the inner volume, and cleanliness and freshness
can be kept, hence the refrigerator 1 with 2 large inner volume wherein freshness is

20 retained, and which is highly reliable and capable of improving the shelf life can be
obtained.

100961  Farther, by placing the electrostatic atomizing apparatus 200 in the back near
the center of the superior section in the rear inside the storage compariment, it is
possible to spray mist of nano-size particies efficiently in the whole area inside the

25 refrigerator {inside the storage comparmment) only by installing one electrostatic



humidifier, etc. [0101](Second electrostatic o zing apparatus) Now, an alternative configuration
example of the electrostatic atomizing apparatus 200 will he described. Fig. 12 is an exploded
perspective view of an 15alternative electrostatic atomizing apparatus 200 describing the embodiment
of the present invention, Fig. 13 is a perspective view illustrating an assembly method of the
alternative electrostatic atomizing apparatus 200 degcribing the embodiment of the present invention,
Fie. 14 is a top view of the alternative electrostatic atomizing apparatus 200 describing the
embodiment of the present invention, Fig. 15 is a sectional 20view of the electrostatic atomizing

apparatus 200 whighillusiates focrassssastion ksl ihe elestiosiaic atamizing apparatus 200 as
shown in Fig. 14, describing the embodiment of the present invention, Fig. 16 is a sectional view of the
electrostatic atoimizithgfapraratesh2 08vwiichel| astratdstinscrody-SostieriviMsoithe electrostatic
atomizing apparatus 200 as shown in Fig. 14, describing the embodiment of the gresent 25invention.

and Fig. 17 is a BT8P oP S SHhiNG & SPA8VIHEFES PR RV i SLRE 858 Brovided in the
electrostatic atomizing.apparatiss 400 4e8GkHRI INGEMACAMERLOfthe: Rigsent invention. The same

signs are assigned to the similar parts as in Fig. 1 through Fig, 11, whereof the explanations are
omitted. [0102]Imeitre:divgramdscihereleatioziadicrptens 20tgapphratube 200cansists of the 5 discharge
electrode 230, the counter electrode 240 and the electrode holding part 220, and the discharge
electrode 230 affdthertbumtereEebaRedsidre Mt atRetshe P Eectrode holding part 220

=0 as (o form 2 PeqSIeIIIReA.lealaner NG SEAPRoR AMUAL R ME Gleatpnse F 1n 110, 8). The
| hape’i '

discharge electrode 230 1h an approximately 1-shape’is formed together by the main body part 232 in

a parallelepipedsiguachangulas Ka-pHsmjrshapaewiti-anel opgated.shapein.arraxial direction of a
cross-section surface of an approximately rectangle (or an approximately quadrangle), and the
protrusion part 28f24a A Paretie RPipaer sleifrs{tn A piABhiRPEHEPE hality Bitross-section surface in

B AR e Ml ML N om a il of
and hurmidification in the whole area inside of the storage compartment, whergin
freshness is retained, and which is capable of imlprov'mg the shelf life and low in cost
can be obtained,

{00977 Now, when flammable or semi-flammable refrigerant (for example,

15 hydrocarbon refnigerant (HC refrigerant), eic., and for example, isobutene, etc.) that is
flammable and heavier than air is nsed for refrigerant to be used in a refrigerating cycle,
only if the high-voltage power supply part 250, the discharge electrode 230 and the
counter electrode 240 of the electrostatic afomizing apparaus 200 are placed in a
superior section of 2 storage compartment {for example, the refrigerating compartment

20 2)iocated in the upper part (for example, the superior section of the storage
compartment Jocated in the uppermost portion of the refrigerator 1). even when the
refrigerant is leaked. the leaked flammable refrigerant does not fill the refrigerator 1 to
the ejectrostatic atomizing apparatus 200 placed in the superior section of the
refrigerator 1 or it takes time for the leaked flammable refrigerant to fill the refrigeraior

25 1 to the electrostatic atomizing apparatus 200 placed in the superior section of the



15approximately right angle with respect to the axial direction, and is formed of foam metal such as
titanium. The main body part 232 of the discharge electrode 230 may be in a columnar shape in an
elongated shape (a long shape in the axial direction) with an approximately circular cross-section, and
the protrusion part 231 has only to be provided from the middle of the main body part 232 in the axial
direction in a manner to 20protrude at the approximafely right angle with respect to the axial direction,
and may be in a columnar shape (or a conical shape) with a cross-section surface in an approximately
circular shape (or an approximately circular shape). That is protrusion part 231 may be formed in a

conical shape okgigyramisshapeawhivhgeis thinreniewanikHieditestiogiokthe counter electrode
240. Additionally, one or plural 25protrusion parts 231 may be provided. 59 [0103]Here, as shown in
Fig. 12, the mairffbetigipaitrapedrtiseraistlafge SreefrgeeTIonas saftapdiehfy an axial direction of X2,

a width of X3 and.ag thickness of X4. Further, the prqtrusion part 23 a protrusion length of XI, a
width ofXS and ‘gf%’l%kliﬁaé% ab%ijélékl%%%ﬁegotﬁwﬁn% %[F]eemﬁ%fﬁp lgé@eapigg?éﬁg%%onger than the length
X1 50f the protrugiga-pakedlewaaddhe ratio of X2 divided by X1 (the ratio of X2 against X1) is
preferable when the ratio is equal to or larger than 4 but equal to or smaller than 20 since it is readily
processable’, an@ifithe Fueheahvdeminfasatesiaupily thamartie widip ibdyepart282 to the protrusion part
231 is large, and a time for water supply can he shortened (desirabfliy, the ratio of X2 against X1 should

be equal to or IAPGEFTRBAE ARG O ELIATES SF LRILTE HERTE S as 19 Wefihalanced in consideration

of processing efficiencyi NSRS 2ths ANk WatelstRPl. AR Whe-limeforwater supply. If the ratio
is too large, the intensity gets too low). Further, it is preferable that the thickness X4 of the main body

part 232 and X6a6d tikeipiativsipndgpdrt 23disans:withithasafige ofapinddmatdlykdss to 4 mm since water
can be supplied to the protrusion part 231 in a 15short time by capillary action due to better processing
efficiency, a hi gﬁf\ﬂ,‘ng@?r wall and the side walls of the storage compartment, there is a eed to
10 configure the walls to have thickness as thin as possible.  Therefore, in the present
embodiment, in order to make the size of the cooling plate 210 in the length divection as
small as pcssib.ie, the length in the depth direction (for example, the depth direction size
211L of the heat absorbing fin part 211 in Fig. 8) is reduced while the size in 2 vertical
direction {the upper and lower length direction in Fig. 8) or a horizontal direction (for
15 example, the width direction size 211K in Fig. B} of at least one of the heat absorbing
fin part 211 and the heat dissipating fin part 212 of the cooling plate 210 is increased.
That is, by making the length (for example, the depth direction size 211L of the heat
absorbing fin part 211 in Fig, 8} in the front-back direction (length direction) of at least
one of the heat absorbing fin part 211 and the heat dissipating fin part 212 m the cooling
20 plate 210 smaller (thinner) than the length (for example, the size in the vertical length
direction in Fig. 8, or the width size 211K in Fig. 9) in the vertical direction (lengih
direction) or the horizontal direction (width direction), the size of the cooling plate 210
in the depth direction is made as small as possible. For example, in & case of the heat

absorbing fin part 211, since the depth direction size of the cooling plate 210 can be

25 made small by making the width direczion size 211K large and the depth direction size



absorption rate and better moisture-retaining property. For the above reasons, in the present
embodiment, it is approximately set that X1 is 3 to 7 min, X2 is 30 to 80 ram. X3 is4to 7 nun, X4 is 1.5
to 4 mm, X5is 3to 7 mand X6 is 1.5 to 4 mm. The discharge electrode 230 in the approximately
T-shape can be produced by cutting seated 20foam metal such as titanium, etc. with a thickness of
approximately 1.5 to 4 mm by a press working or a laser processing, etc. [0104]As shown above, the
discharge electrode 230 is formed of foam metal having a three-dimensional net structure, consisting
of the main body part 232 inthe  approximately parallelepiped shape or the approximately columnar
shape which is 25elongatedidnitbs.analigigation. anskibe:Rrothision-Ra t@dkiv.the approximately 60
parallelepiped shape or the approximately conical shape which protrudes from the middle of the main
body part 232 imtiesaxihbei tectionrtawarththena pproximzie Batighearglentditheaaxial direction of the

main body part 232,‘and which is shorter than the Ierl th of the main body part 232 in the axial
direction, and i< TrHt&4PAfy FORRTEE FitRELHS %ﬁw‘ﬁﬁhggﬁg?’%h%??w&%%’%mer attaching to the surface

of the main body;par%32 si;ﬁamglihfﬁ@la%@@apéua{a{ga@,%ma% it Rpssibleodncrease the surface
area of the main body part 232, and much water can be supplied to the protrusion part 231 by capillary

action from wates astachinigatd theistiriaae abthsnnaipbosgioai: 232:a[0b08ikhutther, when water is
supplied by capillary action from the main body part 10 232 to the tip section of the protrusion part 231
in the opposite 8RB to the counter electrode 240, since the protrusion part 231 is provided from

the middle in the,axgal dl{%%!&%%g%’@!%‘ﬁ?%&%&ﬁﬁe&Jﬂiéﬁ‘aeix%@aﬂi{%%tv'&ﬁ)s%‘Q? main body part
232, the main body part is divided into two (for exampfe, the fast main body part 237 and the second
main body part 238unitharespectte sarptetiubiaR pasiien-oltha-protusiamparhkR231, water can be
supplied by capillary action to the protrusion part 231 from two parts (both sides of the protrusion part
231) of the first refERTHeR PaAPZITHURY Wik Secemtrrmaln: bodys pepe238utRéEore, it is possible to

Sl T v SRR Sl e e AR L st sy it
part 237 (2 part of) the cooling air trunk is provided in the side of the recession), by placing at
feast a part of {or whole) the electrostatic aiomizing apparatus 200 so as to be housed in
the recession in the partition wall 51 that is placed lateral to the recession, locating the
heat dissipating fin part 212 of the cooling plate 210 inside the cooling air trunk lateral
15 to the recession, and locating the heat absorbing fin part 211 inside the recession or
inside the storage compariment, it is only necessary {o provide the cooling plate 210 of
the electrostatic atomizing apparatus 200 in the cooling air trunk in the direction lateral
to the recession wherein the electrostatic atomizing apparatus 200 is housed, and there is
no need to provide the heat dissipating fin part 212 in a manner to penetrate the partition
20 wall 51 in the rear of the siorage comparument in the depth direction, hence assembly
and installation, etc. can be easily performed. In this case, the heat conducting part
213 should be provided in 2 manner to penetrate 2 heat insulating partition between the

recession and the cooling air trunk, and the heat absorbing fin part 211 and the heat

dissipating fin part 212 should be installed so as not to line in the depth direction of the

3
L

refrigerator 1, but to line in the width direction {rigitt and left direction) of the



200r the second main body part 238 does not function due to clogging and so on, the other part (the
other) (for example, the second main body part 238) can supply water to the protrusion part 231,
hence it is possible to supply water stably to the protrusion part 231 over long periods, and to obtain
the electrostatic atomizing apparatus 200 (the mist spraying apparatus) which is capable of stably
spraying mist over long periods and highly reliable. .61 [0106]Further, the electrostatic atomizing
apparatus 200 includes a fixing means 260 (a pressing means) whereby the discharge electrode 230
or the counter electrode 240 that is housed in the electrode holding part 220 is secured to and held by

the electrode holding.park 228 0d a,g@m&%@ﬁmmmmm&%@pmﬁi?charge electrode

230, 5the counter electrode 240 and the fixing means 260 are integrally formed to be a kit component,
which is installedleirea vialpsnfacel{forexampicpite Sidewalls, thisheaanwalhormtle partition wall 51,
etc.) of a storage compaihoent in the case of the refriggrator 1. Further, in an appliance such as an air

conditioner, sin€& ke SR EErBSEUAt BB SppaTitds votr Prslradtriiende a chassis (on a
downstream sidg, 10etc. of c%Jf'%%?nVﬁiE@ﬁ%%Rﬁ%égs@iésf!(?}é"grgisg{ﬁéﬂ%?%?gn%'xggsigﬁreiQStalled inside a
ele ' : “

room, easy and compact assembly of the electrostatic atomizing apparatus 200 (the kit component) is
achieved, and easy, nstafiatio noithe aleshn staticoatamizingiapparakisioQ4the kit component) to the
wall surface or the chassis is possible. [0107]Now, in the present embodiment, the discharge deco-ode
230 (for exampl&1 $5etropie kerakvisti pare2 3D mieitthe protrusion part 231, or only the main body
art 232) is formed of fagm metal havi three-dimensional net structure, including the main bod
gart 232)in therz%@?gxir?% eall;)r/g"f)eaf?a seclré%l%p%aﬂéﬁ%%eo%p{’hemﬁpgﬁre()ig(cl?ﬁg?télfyatco&]ﬁlﬁﬁwar s%ape which is Y
elongated in the,axiakdieGtion aneing ProfaingRRE: ARG, ARRFpHIMAie parallelepiped shape,

the approximately columnar shape, the 20approximately pyramid shape or the approximately conical
shape which pr@kmumgtfﬁmmtion can be applied not only to the refrigerator 1 but also to & home
10 electrical appilance and an appliance, etc. such as an air conditioner, an air purifier, a
hurmdifier, ete.
[01011  {Second electrostatic atomizing apparaius)
Now, an aliernative configuration example of the electrostatic atomizing
apparatus 200 will be described.  Fig, 12 is an exploded perspective view of an
15 alternative elecivostatic atomizing apparatus 200 describing the embodiment of the
present invention, Fig. 13 is a perspective view illustrating an assembly method of the
alternative electrostatic atomizing apparatus 200 describing the embodiment of the
present invention, Fig. 14 is a top view of the alternative electrostatic stomizing
apparatus 200 describing the embodiment of the present invenfion, Fig. 15 is a sectional
20 view of the electrostatic atomizing apparatus 200 which illusirates a cross-section K-K
of the electrostatic atomizing apparatus 200 as shown in Fig. 14, describing the
embodiment of the present invention, Fig. 16 is a sectional view of the electrostatic
atomuzing apparatus 200 which illustrates 2 cross-.section M-M of the electrostatic

atomizing apparatus 200 as shown in Fig. 14, describing the embodiment of the present

25 invention, and Fig. 17 is a diagram for describing a state where a feed-water means is



the middle of the main body part 232 in the axial direction toward the approximately right angle to the
axial direction, and which is shorter than the length of the main body part 232 in the axial direction, and
is integrally formed with the main body part 232, whereto water attaching to the surface of the main
body part 232 is supplied by capillary 25action through the inside of the main body part 232, wherein
the axial direction length 69 X2 of the main body pagt 232 is within the range of equal to or larger than
4 but equal to or smaller than 20 times the length X1 of the protrusion part. When the axial direction
length X2 of the main body part 232 is too long with respect to the length X1 of the protrusion part, the
main body partRaibeeapes.teadiamew-aadpaaiybalancededhe brarassingtaccuracy of which is
worsened, and further, can be damaged during processing or at the time of assembly, etc.; therefore, it
is recognized tirststhierasiaddirdbt orpiermytiX 2sitddorfamnbeuse it 232 drbgig preferably be equal to
or smaller than aigp oximate 20 times (desirably equal to or smaller than approximate 15 times) the

appr
length X1 of thé Brotri&BH pa e AYEHS &R ™UFen the axial direction length X2 of 10 the main body

part 232 is too shekh With, iesREsI helengitXdafiihe Matiusion Ratsthe amount of water supplied

from the math body part 232 is too small, or the time it takes for water to be supplied to the tip section
of the protrésiodipaateis:taoddriy ahd-iutek esctodeaiichditre ko sPrayidmstathdfsfore, the axial direction
length X2 of the main body part 232 is preferably be approximately equal to or larger than 4 times the

length 15X1 of Hi&ProtiteresdretoibanTe Hete eI e MaiBudy s s92 is in a parallelepiped
shape since a maunting. suass ANASslectrade.noldingnart 249 5lenel aadihie position is settied at

the time of installation, and further, it is better when the axial direction length X2 of the main body part
232 is sufficientiyngreatat thandhea projgusioniesgingd ek trdie 20pratrggonpadty231. Since it is
preferable that the main body part 232 receives water dropping from the straight above feed-water

means by the uppEPsiifaBaddemedenby bitr SppIRE RAHBY HREFERTRPTO (HBYHPBEF surface through the
inner part by capiian.astion. o, hs b section af s RIOULRIEN RALLER ARGk as possible, Tt is
preferable 0 InCrease the axia Jlregctlon angtﬁnso as to Iincrease the upper surface area as much as
25possible, henggtheuieinX3smadegreatenthanihedhicknessdostihatthe upper
231 in a parallelepiped shape (or 4 pyramid shape) having a cross-section surface in an
approximately reciangle (or an approximately quadrangle), which is provided from a
middie of the main body part 232 in the axial direction in a manner 1o profrude at an
15 approximately right angle with respect to the axial direction. and is formed of foam
metal such as titanivm.  The main body part 232 of the discharge electrode 230 may be
in & columnar shape in an clongated shape (1 fong shape in the axial direction} with an
approximately circular cross-section, and the protrusion part 231 has only to be
provided from the middie of the main body part 232 in the axial direction in a manner to
20 promude at the approximately right angle with respect to the axial direction, and may be
in a columnar shape (or a conical shape) with a cross-section surface in an
approximaiely circular shape (or an approximately circular shaps).  That is, the
protrusion part 231 may be formed in a conical shape or a pyramid shape, which gets
thinper toward the direction of the counter electrode 240.  Additionally, one or piural

25 protrusion paris 231 may be provided.



63 surface area is large. Further, since it is preferable that the protrusion part 231 supplies water to the
tip section opposed to the counter electrode in a time as short as possible, the shorter the protrusion
part 231 is, the better, and it is preferable that the protrusion part 231 is equal to or smaller than
approximately 7 mm. Additionally, when the 5protrusion part 231 is too short, a volrace may be applied
to between the main body pan 232 and the countersglectrode 240, and the processing becomes
difficult, hence it is recognized that the protrusion part 231 should preferably be approximately equal to
or smaller than 7 mm. [01091Further, the tip section of the protrusion pan 231 should preferably
narrow 10 and shatpenHeawasenthe Baunter alociroble 48 snee bransaal-atevelthat does not affect a
human body can be generated by applying a voltage to the tip section even in a state without water

(non-water suppl steatédnetng setedararagichtion s ted as i g Bt éan be obtained, and should
preferably be in_a pyramid shape or.g.conical shape. Now, hen.gg,e trudsion part is formed in a
pyramid shape %urngé;dg'ﬁi Al sﬁ%%p a,rt aZ%dqﬂ the ?fﬁvfgg%e%ﬂ n%ﬁ‘}\é\r{l’ea B}Fotrﬁgggnaﬂpaart 231 is in a shape that

narrows and sharaens jewardibe.crurier alaciiese: 240, 1y apphing.a woltagesto between the
discharge electrode 230 and the counter elect-ode 240 all the time during operation of an appliance

irrespectivesof withearovithoutwaibrid teoaip Settibridf threXprovusionipare®8e, the refrigerator 1 or a
home electrical appliance such as an air conditioner that can Perform deoﬂori;ing and 20bacterial
)93 bu smaller

eradication can’be OBEATHEY SHEERITSE Sr8 0 K AR BE LI Ve BUE RS Casa of lack of water
supplied from the faed:walesneans.dRLEAln-He Rrasent sabedimantdA 8Gase wherein the sizes

(widths or thicknesses, etc.) or the cross-section areas of the external shapes of the main body part
232 and the pradisasien pand 28 braresap pioRinately:thel same foviverr theplaxmaltdirection length of the
25main body part 232 is within the range of equal to or larger than 4 but equal to or 64 smaller than

20 times the leriytFBrtHsSrBErRHINES spingi & HIsREs fE BRI EBEEE, an amount of water
supply from,the maj, Body part 232 18 the:PIaHRIEN PR a3 IRiEN SRR fime for water supply can

be shortened. NOw, In a ease of 21 times, which is larger than 20 times, the main body part 232 is too
long in the axial-giteetiopubhsngGe dhammaindncpparind 3 aan bevdamaged doting processing or

damaged at the time
ratio is oo large, the intensity gets too low).  Further, it is preferabie that the thickness
X4 of the main body part 232 and X6 of the protrusion part 231 are within a range of
epproximately 1.5 10 4 mm since water can be suppiied to the protrusion part 231 in a
15  short time by capillary action due o better processing efficiency, s high water
absorption rate and better moisture-retaining property.  For the above reasons, in the
present embodiment, it is approximately set that X1 is 3 to 7 mm, X2 ig 30 to 8¢ mm,
N3isdtoTmm X4is 1.3w4mm, X5is3te 7mm, and X6is [ 3rod4mm. The
discharge electrode 230 in the approximately T-shape can be produced by cutiing seated
20 foam metal such as titanium, ete. with a thickness of approximately 1.5 to 4 mm by a
press working or & laser processing, €ic,
[0104]  As shown above, the discharge electrode 230 is formed of foam mezal having
a three-dimensional net structure, consisting of the main body part 232 in the

approximately paralielepiped shape or the approximately cofummnar shape which 1s

25 elomgatad in the axial direction, and the protrusion part 231 in the approximately



of assembly, and has poor reliability. In addition, when it is 3.5 times, which is smaller than 4 times,
since the upper surface area of the main body part 232 in the discharge electrode 230 is small, the
amount of water supply to the protrusion part 231 is small and a case wherein water lacks occurs, and
mist cannot be stably sprayed; therefore, the 10 axial direction length of the main body part 232 should
preferably be equal to or larger than 4 times but eqggtal to or smaller than 20 times the length of the
protrusion part 231. Desirably, it is preferable when it is within the range of equal to or larger than 6
times but equal to or smaller than 15 times, since intensity of the discharge electrode 230 can be
obtained, and Miaiwﬁtersmacbensmp&iedata;tbﬁlmtr@si@niwb@&hiﬁomshort time, 15 water can be
stably supplied to the protrusion part 231, and a sprayed amount of nano-size mist can be increased in

a case of applym@ﬂaQfé‘l@@@%"ﬂﬁé’%ﬂié&%ﬁ‘r@é%Ié&ﬂf%@m%ﬂ?@%‘ﬁﬂf@r’%ctrode 240 [0111]In the

present embodment siice bam eial e as YR, £16,1 SRR R g discharge electrode 230
which is a metaflfe pe porous aving a three-d dinensional 20net structure Iike a sponge. the amount

of water absorptigm H’f%k@l%m%cm\}eﬁ&k @@ﬁﬂﬁ@&m&ﬁ@%&,@:& imegdargentbantiat of what is not foam
metal, capillary force is larger than that in sintered metal, electrical resistance is approximately (0.4 to
2) x 10-2 afd swmalbady that28lepirivity e ﬁ@%ﬁkﬂi‘eﬁﬂwém@é‘m{%t’éﬁ‘a@f&?ééﬁductive material;
therefore, the foam metal can conduct electr|C|t g more rea than a 2§c§ram|c with large electrical

resistance (the SPRLTHEEFIRLIGIARIE is LBrBRIARI 1 BT52% T— TS HEF (Arge), etc., and can generate

a large amountof mist, whetein. settingd. flic.AhannRisduoltrasds gasyand the applied voltage can
be made small, and it is possible to generate nano-size mist surely and easily. A material with

electrical resistespdierphajpproximatehdiigd 04 arficaitreadihbetductelectricity can generate a large
5 amount of mist, and can perform generation of nano-size mist stably. Further, since the electrical

resistance is srdfi%ind Berisfist R L YRR L emdER T s Tom polit SR dFstatic atomizing
apparatus jyherglo a,0igh voltage,can e sadiv: anplied RN 820 REHe counter

electrode 240, since the protrusion part 231 is provided from the middle in the axial
direction (an approxirﬁaxe center in the axial direction} of the main body part 232, the
main body part is divided into two (for example, the first main body part 237 and the
second main body part 238) with respect to & protrusion position of the protrusion part
15 231, water can be supplied by capiliary action to the protrusion part 231 from two parts
(both sides of the protrusion part 23 1) of the first main body part 237 and the second
main body part 238; therefore, it is possibie to supply much water to the protrusion part
231, increase the amount of spraying mist, and spray mist stably.  Furthermore, even
when either (for example, the first moain body part 237} of the first main body part 237
20 orthe second main body part 238 does not function due to clogging and so on, the other
part (the other) (for example, the second main body part 238) can supply water to the
protrusion part 231, hence it is possible to supply water stably to the prowusion part 231
over Jong periods, and to obtain the electrostatic somizing apparatus 200 (the mist
spraying apparatus) which is capable of stably spraying mist over long periods and

25 highly reliable,



[0112JHere, in the present embodiment, the foam metal such as titanium with pore 10diameters of
between 10 and 800 pm, and a voidage of between 60 and 90%, etc. is used for the discharge
electrode 230. The foam metal has dramatically larger clogging resistance against foreign matter than
a ceramic, etc. with small pore diameters of 0.1 to 3 pm, which is not foam metal, hence water can be
stably supplied to the protrusion part 231 from the rgrain body part 232 over long periods of time. Since
the risk that 15clogging occurs is increased when the pore diameters are smaller than 10 tan, the pore
diameters should preferably be equal to or larger than 10 Rm. Further, since water droplets get large

and an amount @f generated: nNRssizemishisAeticadwhenitherorasiamatgrsare too much larger
than 800 pm, the pore diameters should preferably be equal to or smaller than 800 Rm. In addition,

since the largeritresssoiglagasipdeodity)«ddistitheclnardedter #iccanuratadmtirsidd it is preferable that the
voidave is Large in a case of using in the electrostatic atomizing apparatus 200. Since the foam metal

of metallic porot& Budy itk & ArERsainene RN h e i &S 0eA AIRERTMFwith a high voidage of
between approximaiely, 60.anf 906 IS MR NEHRSERLRMARAINERE. diferent from a

conventional ceramic or sintered metal, etc. with a voidage of equal to 250r smaller than 50 %, more
water can bg reteinegdtnsidedhe foan maialcomparedriontheBG@oryeniianal ceramic or sintered
metal, etc. Thus, a large amount of nano-size mist can be generated efficiently, [011]Jiris better that
the foam metal EfEERETRY- thHeclis a5t e ettty frrragmaiy e sk f8Fce less variation in the pore

diameters and stah)le and fyrther fngls hi QSqu gin% re istqnc and preferably, foam metal with pore
. th 1151, ete. & T
diameters of between aeﬁﬁ%i{()ilrﬁvgtely %%ﬁa)néssoé pcr%,paah%eg VoI a%aéeg?%iegher than 70% but equal or

lower than 80 %dsigesirablerdhbihess sipeastiiinessanddntensity sekthie discharge electrode 230
increase by using foam metal of titanium for the discharge electrode 230, electrical wear, etc. due to
application of a veftagelieanrbencuioeeds ARritivavidsdistiscecbryaibiat fipgvastream side.

10 ete. of a filter with respect to air flow) of an indoor unit, etc. installed inside a room,
easy and compact assembly of the electrostatic atomizing apparatus 200 (the kit
component) is achieved, and easy installation of the electrostatic atomizing apparatus
200 (the kit component} to the wall surface or the chassis is possible.

[0167]  Now, in the present embodiment, the discharge electrode 230 (for example,

15 both of the main body part 232 and the protrusion part 231, or only the main body part
232 is formed of foam metal having a three-dimensional net structure, including the
main body part 232 in the approximately paralleiepiped shape or the approximately
colummar shape which is elongated in the axial direction, and the protrusion part 231 in
the approximately parallelepiped shape, the approximately columnar shape, the

20 approximately pyramid shape or the approximately conical shape which protrudes from
the middies of the main body part 232 in the axial direction toward the approximately
right angle to the axial direction, and which is shorter than the length of the main body
part 232 in the axial direction, and is integraliy formed with the main body part 232,

whereto water attaching o the surface of the main body part 232 is supplied by capillary

I
Lh

action through the inside of the main body part 232, wherein the axial direction length



10vibration during operation of the refrigerator 1 or an air conditioner can be increased, a long period
of use is made possible, and reliability is enhanced. Furthermore, by using titanium for the discharge
electrode 230, the amount of generated ozone by corona discharge at the time of voltage application
can be reduced by resolving the ozone by reduction action; therefore, adverse effect on a human body
due to too large amount of 15generated ozone candae reduced in comparison with a case of using a
ceramic material for an electrode, and the electrostatic atomizing apparatus 200 that is safety and
capable of generating an appropriate amount of ozone can be provided. Additionally, in a case of
using titanium ag tgarmme iord e dischange elaetodad 30 hypertarning@xidation treatment,
hydrophilia is increased, water on the surface of the main body part 20232 can be readily absorbed by
capillary actiono&silipier ehimseisisghstippiiedtertrenistrudioem Jert e dirsyiieh makes it possible to
spray nano-size mijst st for a lon lad of time..[0114]The counter electrode 240 is placed with
the predetermigﬂengt ﬁ}é%%abtrg\'gcxen 3191??%8%%9%? ttloﬁ) %’élt%ffééﬁ o (tat%tr}gt%l?g%r% g%?r%iﬂ of the discharge

electrode 230 (sipailatyas, in-2ki8.8)pand 1he GounerplecudeQReRINgpaRt 241 as an

approximately quadrangular 67 through hole is formed in the position opposed to the tip section of the
protrusion part B8cisimgherwisy hiwvijehalortronk. 280 fuisw cthéecrorseddetion shape of the tip section of
the protrusion part 231 in the discharge electrode 230 is in an a%%roximatel guadrangular shape, and

the counter ele@PSHEBHEHIRG B 2T e e SRt e SRR 9 3 i€ 5R Bbening in an
approximately quadiangulakshape laroes:than sheaRpredmaleh. dyasiagamiaLshape of the tip section

of the protrusion part 231 in the discharge electrode 230. The cross-sectional shape of the tip section
of the protrusiompadstr23imiethieitischaigeeigetrode s230:miay erimiamaphosindately circular shape,
and the openin sha%/e of the counter electrode opening part 241 in the counter electrode 240 may be

in 10an approxi e piTAF kR e JfronabsebeR ifarial SHSP® (B Odtside diameter shape)
of the tp sgption OLIRRIOHIONARIL NG 8. ISCRRIGRRIRCUARE, dlh wipich case the opening

shape may be an opening in a shape larger than the cross-sectional shape (or the outside diameter
shape) of the tipisegtion @htie prptikision pakdsios shexdiseharge:glaatoge:230; or the opening
shape of the counter electrode 15 opening part 241 in the counter electrode 240 may be different from
the cross-sectioris Shayse(rotreroinsid & dinrreter stitpayonitiotibiseetng 68tfe protrusion part 231

in the discharge %Lectrode 230, in which c%se he‘gg se Hon of t%%r%r&séoer&lggrt 231 in the discharge
e (or the

ta) o0 nuch time'to spray mist: clore axsaF reclion . .
electrode 230 maysbe ina pyramlar apeé (the cross-sectional’'s outside diameter shape)

is the approximataly,sedrangien-8nd 1heRReING HRAPE: ofti8han 4 tmes te length

15 X1 of the protrasion part.
[0108]) It is better when the main body part 232 is in a paralielepiped shape since a
mounting surface op the electrode holding part 220 is level and the position is settled at
the time of installation, and further, it is betier when the axial direction length X2 of the
main body part 232 is sufficiently greater than the protrusion length X1 of the

20 protrusion part 231. Since it is preferable that the main body part 232 receives water
dropping from the straight above feed-water means by the upper surface efficiently and
supplies water attaching 1o the upper surface through the inner part by capillary action
to the tip section of the protrusion part 231 as much as possible, it is preferabie 1o
increase the axial direction length so as to increase the upper surface area as much as

25 possible, hence the width X3 is made greater than the thickness X4 so that the upper



20counter electrode opening part 241 in the counter electrode 240 may be an opening in a circular
shape larger than the cross-sectional shape of the protrusion part. [0115)The electrode holding part
220 consists of the electrode housing part 225 that houses, holds and secures the main body part 232
of the discharge electrode 230, and a counter electrode housing part 223 provided so as to protrude
from a middle (an 25approximate center) of the eIeg;Jrode housing part 225 in the axial direction
(longitudinal 68 direction) and that houses and holds the counter electrode 240. The discharge
electrode 230 is provided so that the protrusion part 231 protruding from the main body part 232 in the

discharge electrgde 230 housed in the glecirade.fousing RRY-GA=dr plirudesiippdhe counter electrode

housing part 223 via a notch part 222 such as an 5 opening hole or a notch formed in a partition wall
between the elecitodethaysiag-paghR2band-thegeuntei-alecirads thotusingsphie 223, Now, if the
cooling plate 210 is the feed-water means, there is a possibility that an electrical current is discharged

between the hef¢ SlE6FHInE fi R £ ldh dihetirant HERIFaE'0 99 St dié®harge electrode 230
when the main Bacy: parl 242,15 heldna slale wats digplets i, alpalied dg the L0upper surface of
In the disc e [

the main body d’art arge electrode 230; therefore, In this case, it is necessary to form
an opening or aAatehbngls: (N0t WA, iviesdiagranag)iiv & battemisuHacecey side surfaces in the
electrode holding pan 220 to prevent water supplied from the feed-water means from accumulating
inside the electrédetididirgparicopds 24[0nd Simmatessny foraneigEAdtcIFse B opening in the electrode

holding part 220 or the fixing means 260 (the pressing means or the pressing member), and
preventing dew ‘€0t %ﬁ%%ﬁ%}ewg e?%’r%aﬁtp'i%gsﬁogﬁ‘fﬁerflrpeiﬁ%%p or iﬁag%i a u%%%oﬁeat absorbing fin part

211) from accunyyating.in the electrode holding part 220 or the main body part 232 of the discharge
electrode 230 in the state the main body part 232 of the discharge
[0109]  Further, the tip section of the prowusion part 231 shouid preferably narrow

10 and sharpen toward the counter electrode 240 since ozone at a level that does not affect
a human body can be generated by applying a voltage 1o the iip section even in a state
without water {non-water supply state), and bacterial eradication and deodorizing effect
can be obiined, and should preferably be in a pyramid shape or a conical shape. Now,
when the protrusion part is formed in a pyramid shape or a conical shape, and the tip
section of the protrusion part 231 is in a shape that narrows and sharpens toward the
counter elecirode 240, by applyving a voltage to between the discharge electrode 230 and
the counter electrode 240 all the time during operation of an appliance irrespective of
with or without water in the tip section of the protrusion part 23 1. the refrigerator 1 or 2
home electrical appliance such as an air conditioner that can perform deodorizing and
20 bacterial eradication can be obtained since mist or ozone can be sprayed even i a case
of lack of water supplied from the feed-water means,
[0110]  In the present embodiment, in a case wherein the sizes (widths or thicknesses,
ete.) or the cross-section aveas of the external shapes of the main body part 232 and the
protrusion part 231 are approximately the same, when the axial direction length of the

25  main body part 232 is within the range of equal to or larger than 4 bul equal 1o or



20 electrode 230 is held by the electrode holding part 220, even when a voltage is applied to between
the discharge electrode 230 and the counter electrode 240, it is possible to prevent water from
accumulating in the main body part 232 in the discharge electrode 230 held by the electrode holding
part 220, and prevent an electrical current from being discharged from the discharge electrode 230 to
the heat absorbing part (the heat 25absorbing fin pggt 211) in the cooling plate 210. Here, as for the
clearance Z between 69 the lower end surface 211Y of the heat absorbing fin part 211, which is the
water supply means, and the discharge electrode 230 (the upper surface of the main body part 232),

there is a possikiliy-that anwlecticalgurenbisHissharged hatweanithe dawesend surface 211Y of the

heat absorbing fin part 211 and the discharge electrode 230 in a case 5wherein a voltage is applied to
between the diseiter ge sstentrade230rpin dreiahc o érdlpotradac2irifyysitaretoplets are in a state of
being attached to the surface of the discharge electrode 230; therefore, it is necessary to maintain a

clearance wheréin SERHEHIERASF & TSWE NEEDEU 4K the BrdyEtariiné d8&arance Z should

preferably be equal.t or.largerhan AmmyilIQLLARUrheE the e arnies glegirpde holding part 224
such as a notch, a concave portion. etc. that holds a step portion 245 of the counter electrode 240 is

formed in the coenteheletiradeholsing park22bd Additionatlyina cdunigrdelectitage conducting pan 246

consisting of a hole and so on whereto a power wire or a wire lead is connected to apply current is
formed in the cobRTEFERe AHIHE PO RRE the R AR MRCHDIE 1SRN HGHAFt 246 is connected to

the high-voltage,power, SUBRLY AL 230-ALIG, e 610N B INER VI G, Ol duyie lead, etc. [0118]in the

discharge electrode 230, the main body part 232 is pressed against and secured to the electrode

housing part 22&daycthedfedingmennmmaedfhadpressing maansksiapatcondusiing member 280 in a
state where the main body part 232 is housed in and 20held by the electrode housing part 225, and
the protrusion p#if 23tcisHsGisEdithecetiniel BlgcaudtbesuRing Pk 92319 the conducting member

280 (an electrode. conducti eans), the pressi art 281 that contacts with and presses the main
body part gl 2, g%%ﬁﬁECtbogr%%oﬁ%t%igﬁggﬁggrﬁy e%‘g?t}ﬁggéf fgﬁd ypgéreefé ﬂéistq[f({re}afo]r‘gr‘%rssing part 281 against

the main body pash 23R0heBqllaiScRFesaRS RXathaHaxIng IBAeAns RORJHg.RIRESINYG Means, or the
pressing member), an electrode conducting means conducting part 286
Desirably, it is preferable when it is within the range of equal to or larger than 6 tines

but equal to or smaller than 15 times, since intensity of the discharge electrode 230 can
be obmined, and much water can be supplied to the protrusion part 231 in a short time,
15 water can be stably supplied to the protrusion part 231, and a sprayed amount of
nano-size mist can be increased in a case of applying a voltage to the discharge
electrode 230 and the counter electrode 2440,
[011117  In the present embodiment, since foam metal such as titanium, etc. is used for
the discharge electrode 230, which is 2 metallic porous body having a three-dimensional
20 netstructure like a sponge, the amount of water absorption inside the metal is
approximately 2 10 5 times Jarger than that of what is not foam metsl, capiliary force is
farger than that in sintered metal, electrical resistance is approximately (0.4 10 2) x 107
Q-m and smali so that electricity can be efficiently applied to water as a conductive
material; therefore, the foam metal can conduct electricity far more readily than a

25 ceramic with large electrical resistance (the electrical resistance is approximately 10%



70 consisting of a hole, whereto a power wire or a wire lead is connected with the high-voltage power
supply part 250 to apply an electrical current, and so on, are provided. The electrode conducting
means conducting part 286 applies an electrical current to the discharge electrode 230 by the
high-voltage power supply part 250 via the 5power wire or the wire lead, etc. Here, the conducting
member 280 needs not be configured so as to be pgessed and held by the fixing means 260 (the
pressing means), and it is acceptable that the conducting member 280 has a spring property and is in
such a shape that a voltage can be applied to the discharge electrode 230 by interleaving the main
body part 232 hyR.spiing feEcehim fesitle @ widih: dirgstionk-0{0ddddEhe fixing means 260 (the
pressing means, or the pressing member) is in a container shape, consisting of an opening portion 266
(see Fig. 14) forrnbef irviadodtiasn sdthaceriof wiidecsupiaeedk amilladirisaesifiessing portion 265 formed
in the bottom surface (or a side,surfacel){?tha_ presses th[e qt'l;sih%r.g? el.ectrc%)d}a 230 against the side of
the electrode h&fafF P& Y50 O HY ISEHETGE Bladth

é’aas}r]'Pfj HoMGE e HiEcharge Srdd6de 230, or that 15prevents

the discharge elggtrade 230 franymeying wowid,a.slantnast 2844sae: Figed 3) that slants toward a
center direction from the outside so as to receive water supplied front the water supply means

provided alfovesfthisectiynahevdiandsuppyewatesitetheznaist bady partizB2iof the discharge electrode
230 efficiently, a conducting member pressing part 262 (sec Fig. 13) formed in the bottom surface Or

the side surfacdyarstouprastaeds T adSSTHE SBEH AL hHIRY BAY Y28 Ehd secures the main
body part 232 0&%@%&4&&&@&9&%'&g&&&%&@&b%@%lg s.piectasdahausingpart 225 of the electrode

holding part 220 via the conducting member 280 formed of elastic body, and a counter electrode cover
part 261 that is greided so as to protrude toward approximately the same direction as the direction of
the protrusion pan 231 in the discharge electrode 230 25from vicinity of an approximate center in an
axial direction 0P8 3ide Weat BrnerfihguiriREais Deo R procsivipieaisFHhich covers from

above at legst the part of the opening an 240l he counisL.elestions 240.ge step portion 245 of the

counter electro IS inserted and housed In the notch 224 of the counter electrode housing part
223 in the electigdeheldingrak 220)dousedin the seuniel Rlectaoeiheusingipart

resistance against foreign matter than a ceramic, ete. with small pore diameters of 0.1 to
3 wm, which is not foam metal. hence water can be stably supplied to the protrusion part
231 from the main body past 232 over long periods of time.  Since the risk that

15 clogging ocours is increased when the pore diameters are smalier than 10 um, the pore
diameters should preferably be equal to or larger than 10 pm.  Further, since water
droplets get large and an amount of generated nano-size mist is reduced when the pore
diameters are too much Jarger than 800 wm, the pore diameters should preferably be
equal to or smaller than 800 um.  In addition, since the larger the voidage {porosity} is,

20 the more water it can retain inside, it is preferable that the voidage is large in a case of
using in the clectrostatic atomizing apparats 200, Since the foam metal of metallic
porous body with a three-dimensional net structure such as titanium with a high voidage
of between approximately 60 and 90 %, etc. Is used in the present embodiment,
different from a conventional ceramic or sintered metal, etc. with a voidage of equal to

25 or smaller than 50 %, more water can be retained inside the foam metal compared fo the



5223 of the electrode holding part 220, and prevents dust or foreign particles, etc. from attaching to the
opening part 241 of the counter electrode 240. Here, the conducting member pressing part 262 is in a
step shape which is concave by an approximately equivalent thickness as the thickness of the
conducting member 280 with respect to the electrode pressing portion 265, and at least a part of the
conducting member 280 is 10housed in the electroge pressing portion 265 in a state the discharge
electrode 230 is pressed by the fixing means 260 (the pressing means) via the conductbet 280 (it is
desirable that the almost entire conducting member 265 except the electrode conducting means
conducting part.2f86.isnousa). dQk2RdiHhs the dischaige alesiredam3f-andithe counter electrode
240 are pressed 15against and secured to the electrode holding pan 220 by the fixing means 260 (the
pressing member) beigetlmtaritirsting member 280. In a state the discharge electrode 230 and the
counter electrode 240 are secured to the electrod% hé(ﬁldding]%art 1220, dth,«g (leeqetermined clearance F is
provided betweBh e tif5 &8RS IA SH A T matel G Adra G surfate

y qu ?angu ar surface of the protrusion part

231 in the discharge, electede 230 and dbs.A0oReuing, PaiirAd.PhiarrcaunLgr electrode 240. The

predetermined clearance F is set within the range of between 1 mm and 8 mm so that high output is
achieved when aspgigctricaleune piisrdin dactecandithat didargesafivetnatrof nano-size mist can be

discharged. [0121]The conguct;(%% member p_ressin%. part 262 has a step with a thickness (the
25thickness thatE S riEREE LTSN REGe ire el Bistitaed sl iy Subtracted 7, from the

thickness) that gan maintain elastic farce whendthe conductingmember289.i5.¢

230 increase by using foam metal of titanium for the discharge electrode 234, electrical
wear, etc, due to application of 2 voliage can be reduced, attrition resistance against fine
10 vibration during operation of the refrigerator  or an air conditioner can be increased, a
long period of use is made possible, and reliability is enhanced. Furthermore, by using
titanium for the discharge electrode 234, the amount of generated ozone by corona
discharge at the titne of voltage application can be reduced by resolving the ozone by

reduction action; therefore, adverse effect on 2 human body due to too large amount of

i
A

generated ozone can be reduced in comparison with 2 case of using a ceramic material
for an electrode, and the electostatic atomizing apparatus 200 that is safety and capable
of generating an appropriate amount of ozone can be provided.  Additionally, in a case
of using titanium as foam metal for the discharge electrode 234, by performing
oxidation treatment, hydrophilia is increased, water on the surface of the main body part
2(t 232 can be readily absorbed by capillary action. and water can be stably supplied to the
protrusion part 23 1, which makes it possible to spray nano-size mist stably for a long
period of time,

[0134]  The counter electrode 249 is placed with the predetermined clearance F from
the tip section of the protrusion part 231 of the discharge electrode 230 (similarly as in

25  Fig 8), and the counter electrode opening part 241 as an approximately quadranguliar



pressed with respect to the discharge electrode pressing portion 265 formed in the bottom surface of
the fixing means 260 (the pressing means, or the pressing member), and by housing the conducting
member 280 in the step portion and pressing the 5conducting member 280 from above by the
discharge electrode pressing portion 265, the main body part 232 of the discharge electrode 230 is
pressed to the electrode holding part 220 and secyjed by elastic force of the conducting member 280.
[0122]Further, a step part 263 (a raised step portion) wherein a part is concave so as to house the
conducting member 280 is formed in a surface on the opposite side (a 10surface on the upper opening

side of the fixing,RgaRs: 260nRf the.candusting smemapRessing af26nabwhich pail the cooling
plate 210 is positioned, and which also doubles as a positioning part so as to keep a clearance (a
distance betwe#il thivdischargecetedtibie 280, dindrivestotinaseand Stvaesgivr vof the heat absorbing

fin part 211 in the cooling plate 210 (for example, a gi%t,anc%?(}%le reglqt,ermined clearance Z) between
the 15 lower e SIRFARE Sy SF Y HEXFEBEETAG fin pat 2T 3Ry the discharge electrode 230 as

shown in Fig. 9)) hetwaenithe lowst engsuifacasbinobiheheakabsatkingdupart 211 and the main
body part 232 of the discharge electrode 230, and which can be set to obtain a required predetermined

clearance. [0123|Thenfignganeansp26oniths pressindg rieanfsetards tersigettall, etc. of the
20electrode holding part 220 in a state wherein the discharge electrode 230 is housed in and held by

the electrode hatrSREpErhoRE R BREIGH Uk HETIFHY Bart2 28 Bhd* ¥ State wherein the discharge
electrode 230 ig,pressechagainsh e gleghrade balding.park:229.vialhe cqaAueling member 280 from

the upper surface opening side of the electrode holding part 220. Also in this case, the clearance Z
between the lowrkrad2bsufaseaf dhebyatal Spppiyrmeansfothepample; dheilgwer end surface 211Y
of the heat '73 absorbing Impart 211) and the discharge electrode 230 (the upper surface) should
preferably be srkare sblhesenimicereisRig eyl ot Rraersrshpmgefohrii&Water supply means (for
example, tl?(%heat absorbir}igtﬁps%{t 2 a}sé gotghe discharrgﬁscglec rode 230 of the electrode holding part

220 directly elbw |§}Xémsaﬁe ce, CUSAION an %m%%r%%sgfmm EpeLoT AR o
shape) of the tip section of the protrusion part 231 in the discharge electrode 230, in
which case the opening shape may be an opening in a shaps larger than the
cross-sectional shape (or the outside diameter shape) of the tip section of the prowrusion
part 231 in the discharge electrode 230; or the opening shape of the counter electrode
15 opening part 241 in the counter electrode 240 may be different from the cross-sectional
shape {or the outside diameter shape) of the tip section of the protrusion part 231 in the
discharge electrode 230, in which case the tip section of the protrasion part 231 in the
discharge elecrode 230 may be in a pyramid shape (the cross-sectional shape (or the
outside diameter shape) is the approximately quadrangle), and the opening shape of the
20 counter electrode opening part 241 in the counter electrode 240 may be an opening in a
circular shape larger than the cross-sectional shape of the protrusion part.
[0115]  The elecirode holding part 220 consists of the electrode housing part 225 that
houses, holds and secures the main body part 232 of the discharge electrode 230, and 2

counter electrode housing part 223 provided so as to protrude from & middle (an

25  approximate center) of the electrode housing part 225 in the axial direction (longitudinal



5the time of dropping to the discharge electrode 230 or the electrode holding pan 220 and prevent
splashing and flying out of the container and so on, and preferably be approximately Ito 30 mm;
however, when in a state in which water droplets are attaching to the surface of the discharge
electrode 230, when a voltage is applied to between the discharge electrode 230 and the counter
electrode 240, there is a possibility 10that an electrjgal current may be discharged between the lower
end surface 211Y of the heat absorbing fin pan 211 and the discharge electrode 230; therefore, the
predetermined clearance Z between the water supply means (for example, the lower end surface 211Y

of the heat absghing finfadtrdlst) arddheslischanonalantirade 280:sbepld preferably be equal to or
larger than 4 mm where electrical discharge does not occur. 15[0124)(Water storage tank structure)

Further, as showsativdFig0 &6rariddig tharthérstenboiyr S\Vidingudns SovliggsateR10, it is also applicable
to configure a feed-gvater means such as a [yvaterdstora e Erag_khzzonto bezg tachably held by the fixing
means 260 (th&PBresathy THERRE] T a At AR s 7T AP o av it I the water storage tank 270,

and since the waler20,3IQra08 /ank 27 s Rsialad I such.adnannes tal @ sser can see the
graduation marks 271 in the state the water storage tank 270 is installed in the refrigerator I, it is

possible to TonfiseiniSuzlly entiohectoee fil kwatepito-dosupplibel dectivéedissharge electrode 230. In this
case, by setting a required distance (a predetermined clearance) between a water discharge spout

277 (a feed opeigtBTedtiaksreinsitriter stidbiare P e 25t ischarge electrode 230)
and the discharge, electrode 230 aPRQMAIGI SAUNMAIENL.I4IQ KSdiSiARGE.(he required

predetermined clearance Z) between the discharge electrode 230 and the lower end surface of the
heat absorbing fmmparbldidnihecooling platei? iy the Epuivateniceifectieandoe obtained. [0125]As
shown in Fig. 17, in a case of using the water storage tank 270 instead of 5the cooling plate 210, by
forming a feed-WAtBrmEanTERAPHAE 2899 oS g Theaples0ARTRepRESing means) and by

performing positiening. holdina,and, fing ol the wiater. storage.tank 210, g slsglrostatic atomizing
I X o) . :

apparatus 200 é‘f’r%eﬁ e In structure and [ow In cost can tained. Further, since a water droplet 275

dropping from thaJnaial.sliaae tank24RS CovamRd, $0. as-tenbenm aR appiaximate closed state or at
least a part 100f the water droplet 275 is covered by the feed-water means cover part 269 of the fixing
bottom surface or side surfaces in the elecirode holding part 220 to prevent water

supplied from the feed-water means from accumulating inside the electrode holding part
220.

15 [0116]  Thatis, by forming & notch or an opening in the electrode holding part 220 or
the fixing means 260 {the pressing means or the pressing member}, and preventing dew
condensation water dropping from the heat absorbing part (the heat absorbing fin part
211) from accumulating in the electrode holding part 220 or the main body part 232 of
the discharge electrode 230 in the state the main body part 232 of the discharge

20 electrode 230 is held by the electrode holding part 220, even when a voltage is applied
to between the discharge electrode 230 and the counter electrode 249, it is possible to
prevent water from accumulating in the main body part 232 in the discharge electrode
230 held by the eiectrode holding part 220, and prevent an electrical current from being
discharged from the discharge electrode 230 to the heat absorbing part {the heat

25 absorbing fin part 211) in the cooling plate 210.  Here, as for the clearance Z between



means 260 (the pressing means), the water droplet 275 dropping inside the electrode housing part 225
of the electrode holding part 220 is insusceptible to foreign matter such as dust, molds, etc. in the
surrounding air wherein the electrode holding part 220 and the fixing means 260 (the pressing means)
are installed, hence it is possible to 150btain the electrostatic atomizing apparatus 200 wherein a
water droplet inside the electrode holding part 220 ig,less likely to get dirt)c and is clean and hygienic.
Furthermore, since the water droplet 275 dropping from the water discharge spout 277 of the water
storage tank 270 is covered so as to be in an approximate closed state or at least a part of the water

droplet 275 is cquesed by thedeadWals means:cayak Rart 269aaf thedixinggeans 260 (the
pressing means), the water droplet 275 dropping inside the electrode housing part 225 of the electrode

holding part 22@isninsaisbeditiblectaitheogetbd ihe inginflaendehofrain Holyert@dperature, etc.) wherein
the electrode holding part 220 and the fixing means 260 (the ressing means) are installed, hence it is

unlikely that theiater BRSHIEY Frsea platiEre SRR IEFEEER B5 4P S 5w cool air, etc., or 25water

inside the Watef«,ﬁ%é%@ﬂ%%&,zg Sihe tsgrﬂf_ﬂ%?& &7&9‘&@;&7&%?&@9& §Q§§n7350£13ectrostatic atomizing
apparatus 200 that is highly reliable can be obtained. [0126]That is, according to the present

embodimertt, invihecrlectingialip@iami siag:appatatis 200 sieesthadeedamaier means cover pat 269
is provided to the fixing means 260 that covers at least a part of a pathway of dropping water between
a feed-water Srilsgfrsci8 thete derisda nIdiy pabt zoviadahiattarersett By dropping from the

feed-water means ﬁ%‘% goolig&&%a&e 2%0 or.the water storage ta{ék 27Ow§§1%i)] formed directly above the
e L)

discharge electrod i the electro g’ﬁéf&ﬁasﬁﬁ{oﬂadntoqﬁec disc E:arge electrode 230 or the

electrode holding-partiRa@ris el ghiresily, influeneaedyithefinokflowsidiewading the dropping water,
the water droplet 275 that is dropping is
be equal to or larger than 4 mm.

10 |0117}  Further, the counter electrode holding part 224 such as a notch, a concave
portion, ete. that holds a step portion 243 of the counter electrode 240 is formed in the
sounier electrode housing part 225, Additionaily, a counter electrode conducting part
246 consisting of 2 hole and so on whereto a power wire or a wire lead is connected fo
apply current is formed in the counter elecirode 240, and the counter electrode

15 conducting part 246 is connected {0 the high-voltage power supply part 250 (Fig. 11,
etc.) by a power wire or a wire lead, etc.

{0118]  In the discharge electrode 230, the main body part 232 is pressed against and
secured fo the electrode housing part 223 by the fixing means 260 (the pressing means)
via a conducting member 280 in a state where the main body part 232 is housed in and

20 held by the electrode housing part 225, and the protrusion part 231 is housed i the
counter eiectrode housing part 223, In the conducting member 280 {(an electrode
conducting means)., the pressing part 281 that contacts with and presses the main body
part 232, a spring part 282 thar is efastically deformed and presses the pressing part 281
apainst the main body part 232 when ii is pressed by the fixing means 260 (the pressing

25 means, or the pressing member), 2n electrode conducting means conducting part 286



10insusceptible to foreign matter such as dust, molds, et& in the surrounding air wherein the electrode
holding part 220 and the fixing means 260 (the pressing means) are installed, a water droplet
attaching to the discharge electrode 230 or a water droplet inside the electrode holding part 220 is less
likely to get dirty, clogging in the discharge electrode 230 can be prevented, and the electrostatic
atomizing apparatus 200 that is 15highly reliable, clgan and hygienic can be obtained. [0127]Now, in a
case of using a water storage tank 270 (the feed-water means) made of resin, which is not electrically
conductive, for the water supply means, an electrical current is not discharged from the discharge
electrode 230 te,HagamAtes mier ag@:tankoatO-8anen vhenwalesisinastate of attaching to the upper
surface of the main body part 232 200f the discharge electrode 230, in comparison to a case of using
the cooling platkig1 ety feridriv ater leampltherisfore iviseaisadzpphicable to configure the
electrode holding part 220 in a container shape to accumulate water. In this way, it is possible to

maintain a staté A NatEl i€ BRIy S TRt SRS PR AT TS E hAFF 932 of the discharge

electrode 230, apd.Stakly a4RRlE WaIRKLLG 1H6, IO HURIRN-Ra.R3Lu NG RislidBean be stably sprayed.
Further, also in a case of installing the cooling plate 210 in the 76 fixing means 260 (the pressing

means), byconfigutingdbeiwaieridioplet 2i¢6. (Hewndontdensatier?#vated) ardpping from the heat

absorbing fm part 211 to be covered in an approximate closed state by the fixing means 260 (the
pressing means$PrERErediRes it AIeTieAt R BN Bl BednTaY 86T BTAREGSAZNyY, as shown in Fig. 17,

by forming 2 fixiya a1 palt A68.A! AYaden aurEs e eulaide ditestionn W fxing means 260

from the side wall, and forming at least one Tixing depression such asa depression, a notch, etc. in the
side wall of the elegirade:holdipgapastgRdn apasition eppase dstothedikinggnadl part 268 so as to form
a fitting structure wherein the fixing nail part 268 of the fixing means 260 (the 10pressing means) is fit
into or caught irfPEEbKIETHEP RSB RESITREP T aFiée Sitle Wl $fetfiecelectrode holding part 20 by

pressing the fixi ea 0 in the direction of the electr%ge holdin par 220, it is possible to
integrally gle%curia 91% horﬁ}et 18 ﬁﬁ@ns’rggezﬁ’seﬁlgfﬁ e con ucﬁr‘?@es%ném er 2 819(')int?:|e discharge electrode

230, the counterglgatrang-240:and tha elestiopadpidingpatt 220y simpleeperation, which can
be made into a kit
surface (or a side surface), an electrode pressing portion 263 formed in the battom

surface (or a side surface) that presses the discharge electrode 230 against the side of the
electrode holding part 220 from above and holds the discharge electrode 239, or that

15 prevents the discharge electrode 230 from moving upward, a slant part 264 (see Fig. 13)
that slants toward a center direction from the outside so as to receive water supplied
from the water supply means provided above (directly above)} and supply water to the
main body part 232 of the discharge electrode 230 efficiently, a conducting member
pressing part 262 (see Fig, 13) formed in the bottom surface {or the side surface) that

20 presses {o the side of the elecirode holding part 220 and secures the main body part 232
of the discharge electrode 230 housed in the electrode housing part 225 of the electrode
holding part 22{ via the conducting member 280 formed of elastic body, and a counter
etectrode cover part 261 that is provided so as to protrude toward approximately the
same direction as the direction of the protrusion part 23 1 in the discharge electrode 230

25 from vicinity of an approximate center in an axial direction of a side wall of the fixing



15component, only by lightly pressing the fixing means 260 (the pressing means) to the side of the
electrode holding part 220, and attachment or incorporation of the kit component to a home electrical
appliance such as the refrigerator 1, an air conditioner, etc. or an appliance can be performed easily.
[0129]According to the present embodiment, since the distance between the water 20discharge spout
277 (the feed opening that feeds water inside the water storage tank 270 to the discharge electrode
230) of the water storage tank 270 (the feed-water means) and the discharge electrode 230 is set to
have the predetermined clearance Z in a range wherein it does not occur that water dropping from the
water dischargenspe @ ps-nbizfeddo, thigcdischarge: etectrade 280 er:wfththe electrode holding part
220 due to influence 250f the surrounding air or a flow of cool air, a feed-water means or a water

passage that 7PEHRRYS I atesapelretn W hesgrnatin e ahdssWiecessary compared to a

case wherein t@g‘g&%?&' Bier QI%%Q%q{?urs%ﬁﬁ‘ﬁﬂé’hgegﬁﬁaz"%ﬂ% Slorade tank g, gtc.) is installed in a
separate place distant from the electrostatic atomizing apparatus 200 and water is conveyed from the

feed-water meang tostherelecirostatigialeMmiZiog. aRRAKIYS AR iasacBvalek ppssage by a water
conveying means such as a pump; therefore, a home electrical appliance such as the refrigerator | or
an air condftion&®; efrtearplapsiiandéing mplé tastreretane drdeiovcercasttanbdrebtained. [0130]Further,

by placing the disc %r%g tglectrode 239 1tgfft(f?rm the Qredete mln?g cligrange Z directly below the water

discharge spou%t e Wg?giﬁg%rzage taﬁﬁoﬂnfﬁ Tﬁ%or?ﬁ 4){/3 in eﬁ—:grjer"at mf;mf & Water storage tank 270 in

a detachable manper Withitheasiidsmeans A8Q thencondusing Memberne89, the discharge electrode
230, the counter electrode 240 and the electrode holding part 220 into a kit component in a state

wherein they arerpodiiohethso mstotfgrrsthEtipredéiesm medbet 8 anibecgewvatdr droplets

electrode pressing portion 2635, and at least a part of the conducting member 280 is

10 housed in the electrode pressing portion 265 in a state the discharge electrode 230 18
pressed by the fixing means 260 (the pressing means) via the conducting member 280
(it is desirable that the almost entire conducting member 265 except the electrode
condueting means conducting part 286 is housed}.

[01201  Thus, the discharge stectrode 230 and the counter efectrode 240 are pressed

[y
h

against and secured to the electrode holding part 220 by the fixing means 260 (the
pressing member) via the conducting memtber 280,  In a state the discharge electrode
230 and the counter electrode 240 are secured to the electrode holding part 220, the
predetermined clearance F is provided between the tip section with an approximatety
quadrangular surface of the protrusion part 231 in the discharge electrode 230 and the
20 opening part 241 of the counter electrode 240.  The predetermined clearance F is set
within the range of between ! mm and 8 mm so that high output is achieved when an
electrical ourrent is conducted and that a large amount of nano-size mist can be
discharged.

[0121]  The conducting member pressing part 262 has 2 step with a thickness (the

25  thickness that is a thickness of shrinkage due to elastic deformation being subtracted



dropping from the water storage tank 270 can be directly dropped to the discharge 15electrode simple
in structure, and further, assembly efficiency and installing efficiency are improved. in addition, in a
case of using the cooling plate 210 in place of the water storage tank 270, the cooling plate 210 can
also be secured to the fixing means 260 (the pressing means) in a manner that the discharge
electrode 230 is positioned directly below the heat @bsorbing fin part 211 so that dew condensation
water that is condensed 20 in at least the heat absorbing fin part 211 of the cooling plate 210 falls to
the discharge electrode 230 directly. In this case, the distance between the water storage tank 270 or
the heat absorlfing fintpeint30 bhang: thentischaigretedtrode 280usiamdtber 384 to be the predetermined
clearance Z. Setting of the predetermined clearance Z is as described above. 25[0131]Here, since the

main body part’®$FEy & T AP S8 SaR PSP RELER VY afoigated hape in the axial direction,
and a short shape [n the depth. diseetion (the dsngihatbrighhandie jodhe axialgirection, or the thickness

direction), the electrostatic atomizing apparatus 200 according to the present embodiment can be
installed in a thinasalkssidace sudhiag theteel Rigoawel kfpyming antapesurfalce of the storage
compartments, 5 side walls forming side surfaces of the storage compartments, and the partition wall

51 (a partitibn prREriRatsaparditOBehiEdy helstbrsy & CTHipaMHERE Nt AE refrigerator 1, or a small

part in the depth direction in.an alr. condifioner 8lG,. ant a,lome Sleciicalappliance such as the
refrigerator 1, the air conéﬁloner, etc. or an appliance can'come down in thickness. Further, since the
main body part 2iissalongaiesand theisutfaee 0w eadadmadedasgesavater such as dew
condensation water, supplied water, etc. can be received by a sufficient area, a sufficient amount of
water such as d8#2tondensaticrrarcit3Sa e dmamionty hesn HESHEPIREES the protrusion part 231
by capillary actioql,0 a}g%furt er, since th%émasipO rlgn%g part f%32milsﬁlelog‘gated apd the surface area is

nduct b sur € oppusite side
made large, evéh Whena s |5ﬁfnﬁ)1?8’?bﬁfmat er exists N water and 1 at%cac?ﬁea to the surface of the

15main bogy paftR32. Walgheassas throuah aveidinsidenthemaindaady pakb@32 by capillary action
and is supplied to the protrusion part 231 without any problem; thus, a
pressing part 262, at which part the cooling plate 210 is positioned, and which also

doubles as a positioning part g0 as to keep a clearance (a distance between the discharge
electrode 230 and the lower end surface 211Y of the heat absorbing fin part 211 in the
cooling plate 210 (for example, a distance (the predetermained clearance Z) between the
15 lower end surface 211Y of the heat absorbing fin part 211 and the discharge elecwrode
230 as shown in Fig. 9)) between the fower end surface 211Y of the heat absorbing fin
part 211 and the main body part 232 of the discharge electrode 230, and which can be
set to abtain 2 required predetermined clearance,
{01231  The fixing means 260 {the pressing means) secures the side wall, etc. of the
20 electrode holding part 220 in a state wherein the discharge electrode 236 is housed in
and held by the elecirode housing part 225 of the electrode holding part 226, and in 2
state wherein the discharge electrode 230 is pressed against the ciectrode holding part
220 via the conducting member 280 from the upper surface opening side of the
slectrode holding part 220.  Also in this case, the ¢learance Z between the lower end

25 surface of the water supply means {(for exampie, the lower end surface 211Y of the heat



filter, etc. that removes foreign matter in the dew condensation water or the supplied water is
unnecessary, and the electrostatic atomizing apparatus 200 and a home electrical appliance that are
capable of discharging nano-size mist within a warranty 20period (for example. duration of use of 10
years), low in cost and highly reliable can be obtained. In this case, the length in the axial direction and
the cross-sectional shape of the main body part 232:in the discharge electrode 230 should be set to
such a degree that the size of the surface area capable of supplying water to the protrusion part 231
can be ensured by supposing foreign matter in water in the warranty period (for example, 25about 10

years) of a progduethingSitGlaZirusther dicrespectRlinsialialignoldke slacttestatic atomizing apparatus
200, since the main body part 232 is made to have an elongated shape and is small in thickness in the
depth direction pretreshinbremii eopsdtrimichiopring 284ciy el ity dupmongfomudievathe lateral direction (for

example, an approximate horizontal direction) from 5the main bo%%t?art 232, it is possible to obtain the

electrostatic atSPREYADHRFRHIEP S0 A%t 1 EE M ERRANith ‘A S Ml HERHE5E°Fhich can be installed in

the side walls, the geilingwall dhgRatition wathPrad insedation.plase.smalkin depth, etc.; however,
the thickness in the depth direction can be made smaller when the protrusion part 231 is arranged to

protrude inan apphoxifitepipperheiiedticon dranialifroximeterioiwsridditelibn from the main body

part 232, in which case, it is possible to obtain the
and prevent splashing and flying out of the container and so on, and preferably be

approximately 1 to 30 mum; however, when in a state in which water droplets are
attaching to the surface of the discharge elecirode 230, when 2 voltage is applhied to
between the discharge electrode 230 and the counter electrode 240, there is a possibility

10 that an efectrical current may be discharged between the lower end surface 211Y of the
heat absorbing fin part 211 and the discharge electrode 230; therefore, the
predetermined clearance Z between the water supply means (for axample, the lower end
surface 211Y of the hear absorbing fin part 211} and the discharge elecirode 230 should
preferably be equal to or larger than 4 mm where electricat discharge does not oceur.

15 [0124]  (Water storage tank structure}

Further, as shown in Fig. 16 and Fig. 17, instead of providing the cooling
plate 218, it is also applicable to configure a feed-water means such as a water storage
tank 270 1o be detachabiy held by the fixing means 260 (the pressing means).
Graduation marks 271 are provided in the water storage tank 270, and since the watet

20 storage tank 270 is installed ir such a manner that a user can see the graduation marks
271 in the staie the water storage tank 270 is installed in the refrigerator 1, 1 is gossib!e
o confirm visually a fime to refill water 10 be supplied to the discharge elecirode 230.
in this case, by setting a required distance (a predetermined clearance) between a water
discharge spout 277 (a feed opening to feed water inside the water storage tank 270 to

25  the discharge electrode 230) and the discharge electrode 230 approximately equivalent



electrostatic atomizing apparatus 200 that is compact with a small thickness, which can be installed in
the side walls, the ceiling wall, the partition wall or an installation place small in depth, etc. 10133)In
the above, the water storage tank 270 is used for the water supply means, 15and the electrode holding
part 220 that secures or houses the discharge electrode 230 is made to be in the container shape so
as to be able to collect water; however by forming tl]wg main body part 232 of the discharge electrode
230 in a rectangular parallelepiped shape or a planar shape with a width (in the present embodiment,
as shown in Fig. 12, a rectangular parallelepiped having an approximately square shape, or 20a

square, with a M%@ﬁ%@g@@,@g@&}@%&g@@g@g&@éIﬂjggggegmip&g%@art 232 so that the upper

surface with a width is set to be approximate horizontal (it is also acceptable that the main body part
232 slightly slarts;tasrk #iers|dntdsae epiahtce cfdwerthbiobdeiress? fomekanple) at the time of
installation, the electrode holding part 220 needs not be formed in a container shape that is capable of

( P .
accumulating witEr> nliSFRABRFTHieRa s 8RP Rt the electrode holding part 220 is in a shape (a
discharge electipe, 80, fixing parl,cepable.of g e HiSFhage Slectnfie.2a0 (for example, the

main body part 232). In the present embodiment, the discharge electrode 230 consisting of the
main body part @32-s6smed-of foanbrekal hevingadhie esdimansinatmeisiruetite, and the
5protrusion part 231 whereto water attaching to the surface of the main body part 232 is supplied by
capillary action, ié%seta i Mg HarProherions thadns bt ettbavde 230, the counter

electrode 240 placed in,ths SleEods NOIFINGL PR 229,83 B%ioie in structure and fow

in cost can be obtained.  Further, since & water droplet 275 dropping from the water
storage tank 2740 is covered so as fo be in an approximate closed state or at least a part

10 of the water droplet 275 is covered by the feed-water means cover part 269 of the fixing
means 260 (the pressing means), the water droplet 275 dropping inside the electrode
housing part 225 of the electrode holding part 2Z0 is insusceptible to foreign matter
such as dust, molds, etc. in the surrcunding air wherein the electrode holding part 220
and the fixing means 260 (the pressing means) are installed, hence jt is possible to

15 obtain the electrostatic atomizing apparatus 200 wherein a water droplet inside the
electrode holding part 220 is less likely to get dirty, and is clean and hygienic.
Furthermore, since the water droplet 273 dropping from the water discharge spout 277
of the water storage tank 270 is covered so as to be in an approximate closed state or at
least a part of the water droplet 275 is covered by the feed-water means cover part 269

20 of the fixing means 260 (the pressing means). the water droplet 273 dropping inside the
electrode housing part 225 of the electrode holding part 220 is insusceptible to the
surrounding (influence of air flow or temperature, etc.) wherein the electrode holding
part 220 and the foxing means 260 (the pressing means) are instalied, hence it is unlikely
that the water droplet 275 spatters somewhere due to air or a flow of ¢ool air, etx., or

25  water inside the water storage tank 270 or the water droplet 275 freezes. and the



be opposed to the protrusion part 231, and the water supply means (for example, the heat absorbing
fin part 211 or the water storage tank 270) that is placed directly above 10the main body part 232 of
the discharge electrode 230 to supply water to the discharge electrode 230 are included, wherein the
main body part 232 is in the approximately rectangular parallelepiped shape elongated in the axial
direction, in which the dimension of the upper surfage having the planar shape is ade large by making
the width larger than the thickness, and further, the dimension that receives water can be increased in
15size by installing the main body part 232 so that the upper surface that receives water is set to be

approximate hajizepdalcika34kERstdsnaliboughshewalehdronlst Aemsypplied from the water storage
tank 270 falls into the main body part 232 of the discharge electrode 230 directly below, the upper

surface of the rfEitlbodippaneaRissi thorskaperhedirgt iretsurfacemicheriBapproximately square
shape with the width X3 and the length X2, and is installed to be approximate horizontal, hence the

dropping water BEHHE BiHAR AU ed ByTHE GBerstiidt B P KBS M Bart 232 in the planar
shape, and the wgierk IBlIRG Rt HRRES SHracs S dmmediaaly.aseraedinside the main body part

232 from the surface by capillary action, and is supplied to the protrusion part 231. Therefore, in this
case, the 25shapenefitihialeatrddchivlgng Pari220 weeds! hptbepingthencontainer shape since the 81
electrode holding part 220 needs not accumulate water, and since the electrode holding part 220 has

only to secure OFeASIHTTRFTARCEO PRI Bitheckisiary B eettriteo80¢ when the amount of

water dropping from. the Watef,Jforads. lank 240.s,o0.large,and.cannal, be,absorbed inside the main
body part 232, it is applicable to form the water 5 discharge spout whereby water can he discharged,

such as the notgkshthe apeoiagsete hiritbe-electindeholding.pakt-2R0nand:ta separately form a
discharging means in a lower pan or a side of the water discharge spout of the electrode holding part
220, and so onihEitebiewsieredingbediserasgentd arower piiiohrthdampersurface of the main
body part %80 so that water is dischar}g&%oygside %f the electrostati atomi%in napparatus 200. 10For

instance, in‘a case o AN INdOGr LRIt Of AR air conar %heetcr', the'wa {éurnciélﬁ e

the electrode holding part 220 and the fixing means 260 (the pressing means) are
installed, a water droplet attaching to the discherge electrode 230 or a waier droplet
inside the elecirode holding part 220 is less likely to get dirty, clogging in the discharge
electrode 230 can be prevented, and the electrostatic atomizing apparatus 200 that is

15 highly reliable, clean and hygienic can be obtained.
[0127]  Now, in a case of using a water storage tank 270 (the feed-water means) made
of resin, which is not electricaily conductive, for the water supply means, an electricat
current is not discharged from the discharge electrode 230 to the water storage tank 270
even when water is in a state of attachung to the upper surface of the main body part 232

20 of the discharge electrode 230, in comparison 10 a case of using the cooling plate 210
for the feed-water means; therefore, it is also applicable to configure the electrode
holding part 220 In a container shape to accumulate water.  In this way, it 1s possible 1o
maintain a state that water is constantly accumulated in the main body part 232 of the

discharge electrode 230, and stabiy supply water to the protrusion part 231, hence mist

25 can be stably sprayed. Further, also in a case of installing the cooling plate 210 in the



discharged along with drain water, and in a case of a refrigerator, the water can be discharged outside
along with defrosted water. [0135](Use of defrosted water) Here, in a case in which the cooler
compartment 131 wherein the cooler 13 is 15housed is arranged in the vicinity of the rear surface of
the storage compartment (for example, the refrigerating comp] intent 2) wherein the electrostatic
atomizing apparatus 200 is installed, as shown in Ejg. 2, by providing a defrosting electrode holding
part 152 in a shape capable of accumulating defrosted water, such as by forming the heater roof 151
provided below the cooler 13 into a container shape (a part in a shape (for example, 20a container)

capable of accymulating Watel. SeRarR el Bom N8 NSRRIt hadhle@98l guUpPlying the defrosted water

accumulating inside the defrosting electrode holding part 152 to the electrostatic atomizing apparatus
200 via a defrostedwatereamveyipad i s mec:ebaiiites prdfelt, ete casiagicapillary action, etc., the
defrosting electrode holding part 152 can also serve as the electrode holding part 220 inside the
storage 25compaFtEne thereTerethefedme mseneed (6epretiae e el&ubte holding part 220 inside
the storage com nz;l\glggggé,eand urther, %1e cooling plate 210 is unnecessary, hence the refrigerator 1

low in cost and implein’s Flicture can be obtained. [0136]Here, the heater roof 151 is provided to

cover the aboveyefgthe dafkesting haaten 15050 batdafostachatesfalisg.tcom the cooler 13 does not
drop over the 5defrosting heater 150 directly; however, the size or the volume of the defrosting

electrode holdimgppaics K52rhits ofiftditseiondizhe drinarpiumestfrantdg ke welpaiie of acquiring an
amount of defrosted water required for mist atomiz%tion, hence the size or the \@Iume should be

determined in ORI AT Bt HBETRTB R oF It A STG ST b hrs et Bt St F urther, since it is only
necessary for t%?ﬂ%%@%&&@l&éﬁ@ﬂ%@% in a position opposed to the fixing nail part 268 so as
to form a fitting structure wherein the fixing nail part 268 of the fixing means 260 (the
10 pressing means) is fit into or caught in the fixing depression formed in the side wall of
the electrode holding part 20 by pressing the fixing means 260 in the direction of the
electrode hoiciing part 220, it is possible to iniegrally secure and hold the fixing means
260, the conducting member 280, the discharge elecrode 230, the counter electrode 240,
and the electrode holding part 220 by a simple operation, which can be made into a kit
15 compoenent, onfy by lightly pressing the fixing means 260 (the pressing means) tw the
side of the electrode holding part 220, and atiachment or incorporation of the kit
component to a home electrical appliance such as the refrigerator 1, ap air conditioner,
ete. or an appliance can be performed easily.
101291 According 1o the present embodiment, since the distance between the water
20 discharge spout 277 (the feed opening that feeds water inside the water storage tank 270
to the discharge electrode 230) of the water storage tank 270 (the feed-water means} and
the discharge electrode 230 is set to have the predetermined clearance Zin a range
wherein it does not occur that water dropping from the water discharge spout 277 is not
fed to the discharge electrode 230 or into the electrode holding part 220 due w influence

25 of the surrounding air or & flow of cool air, a feed-water means or a water passage that



10holding part 152 to have a size or a volume at a degree capable of acquiring the amount of
defrosted water required for mist atomization, the defrosting electrode holding part 152 needs not be
provided in the whole area of the heater roof 151, but has only to be provided in at least a part of the
heater roof 151. The defrosting electrode holding part 152 is provided above the heater roof 151, and
there is no problem even when too much 15defrosted water accumulates and overflows, since the
defrosted water is discharged outside from a defrosted water discharge spout provided below, hence a
response at the time when the defrosted water overflows from the defrosting electrode holding part
152 is unnecessary, and.the ieiliggratorLdoudnastand Simple dsictize.can be obtained. Here, in
the present embodiment. since the defrosting electrode holding part 152 that 20receives defrosted
water (that ofterigdeeip shirfead state i) crapRing: fvemn thexgoalel 3es. Useddrithe electrode holding
part in the electrostatic atomizing apparatus 200, the defrosted water is often collected by the
defrosting electﬁbﬁﬁmm@m%@ﬁlﬁ TR BH R R PER AR TR RSSEYTadually melts, the

defrosting electige foichna part 122 saneep e deliosted walapfakadana e, Therefore, even

when a defrostiﬁcﬁwf%operatlon IS performed once a day, defrosted water can be kept in the defrosting
83 electrodg holgiggpaude152 faralangiimeaandl isposgibletaaiabiyepiayrmist. [0137]Especially,
by using a heater of a black medium such as a carbon heater, etc. for the defrosting heater 150, which
is a defrosting resdinise sirees frostituireins LoGIRDEEIYISe STftIEPHAPIEHRYE rom the surface or the
inner surface by radiationlheat transfer, gthe (Eate at which the frost attaching to the cooler 13 drops in
a state of frost oS TGTRH ThEHESrE" fiere 1S o possibility that defrosted water drops to the defrosting

electrode holdingpart 1h20nkinasialeatfostandhaoes RatMap peastate.of water, and cannot be
used for electrostatic atomization. Furthermore, since the defrosted water drops also in a state of frost

moderately, the drastgradiaily wiekttetietd dhcbstechra Sl cdthbeatd skepeinthe Hefrosting electrode

holding pat 152 for a long time, and mist can be st_abldy sipra ed for a l?hr%g t%r%]‘g. In addition, by using a
fitting type Heat@PthArEIATBY IS SGTaBIARiH tHR S BraP IS TEYELP 10t 1he%defrosting means, since

v

heating from the, side-of the coglar L 3.is.alseipes sitierhadipsi-adacing.ia.the cooler 13 can be

heated from the inner side (the fining heater) and the outer side (the carbon heater, which is the
electrode 240 and the electrode holding part 220 mte 2 kit component in a state wherein

they are positioned 50 as to form the predetermined clearance Z, water droplets
dropping from the water storage tank 270 can be directly dropped to the discharge

15 electrode simple in structure, and further, assembly efficiency and mnstalling efficiency
are improved. In addition, in a case of using the cooling plate 210 in place of the water
storage tank 270, the cooling plate 210 can also be secured to the fixing means 260 (the
pressing means) in a manner that the discharge electrode 230 is positioned directly
below the heat absorbing fin part 211 so that dew condensation water that is condensed

20  in at least the heat absorbing fin part 211 of the cooling plate 210 falls to the discharge
glectrode 230 directly,  In this case, the distance between the water storage tank 270 or
the heat absorbing fin part 211 and the discharge efectrode 230 should be set to be the
predetermined clearance Z.  Setting of the predetermined clearance Z is as described
above.

25 01311  Here, since the main body part 232 of the discharge electrode 230 has an



15defrosting heater, etc.), and the ratio of water and frost which are falling to the defrosting electrode
holding part can be set as needed, For example, in this case, by a user setting by a switch, etc.
provided on the control panel 60, or by the control device 30 setting beforehand and controlling an
applied voltage and a timing of voltage application, etc. of each of the fitting heater and the defrosting
heater, predetermined 20 defrosted water that is required for mist atomization and moderate can be
kept in the defrosting electrode holding part 152 continuously for a long time, and an effect that mist
can be sprayed more stably is obtained. [0138]Further, it is also acceptable to include a hot gas

defrost circuit tk@gngggggg%gmgmmg@%mgggg(;ppsﬁg_igq;;g@gpi,g M&{g}g@@ting cycle in the cooler

13 and 25performs defrosting of the cooler 13 without using the defrosting heater 150, etc. as a 84
defrosting meansgf® i3@jnibisicasesiit isratcepiabiehtckimaldadpos) refréigetaitng cycle by connecting in
series the compressor 12 that compresses a refrigerant, a switch valve (not shown in the diagrams), a
condenser that BRSBTS FAtIGROFaRE Konipresacdr iR corsiesdle 8ot shown in the

diagrams), a degampression devicedhal degompresses die Jafligerant condsnged by the condenser
(not shown the diagrams), and the coodler 13 t at generates cool air 10 cool the storage compartments

by evaporating the efdgenant siecomprassadbydbe dpeamniessiandevieevand to attach the hot gas
defrost circuit that performs defrosting of the cooler 13 by bypassing high temperature refrigerant gas

(2 partition plate) that separates between the storage compartments in the refrigerator 1,
or a small part in the depth direction in an air conditioner, efc., and a home elecirical
appliance such as the refrigerator 1, the air conditioner, ete. or an appliance can come
down in thickness. Further, since the main body part 232 is elongated and the surface

10 area is made large, water such as dew condensation water, supplied water, efc. can be
received by a sufficient arss, a sufficient amount of water such as dew condensation
water, supplied water, etc. can be supplied to the protrusion part 231 by capiilary action,
and further, since the main body part 232 is elongated and the surface area is made large,
even when a slight foreign matter exists in water and is attached to the surface of the

I5  main body part 232, water passes through a void inside the main body part 232 by
capillary action and is supplied to the protrusion part 231 without any problem; thus, a
filter, ctc. that removes foreign matter in the dew condensation water or the supplied
water is unnecessary, and the electrostatic atomizing apparatus 200 and 2 home
electrical appliance that are capabie of discharging nano-size mist within a warranty

20 period {for example, duration of use of 10 years), low in cost and highly reliable can be
obtained. In this case, the length in the axial direction and the cross-sectional shape of
the main body part 232 in the discharge electrode 230 should be set to such a degree
that the size of the surface arca capable of supplying water to the protrusion part 231
can be ensured by supposing foreign matter in water in the warranty period {for example,

25 about 10 years) of a product.



10compressed by the compressor 12 to the cooler 13 via the switch valve, and passing the high
temperature refrigerant gas compressed by the compressor 12 to the cooler 13. [0140]When the hot
gas defrost circuit (the bypass circuit) is included in this manner, in a case of performing defrosting, by
switching the switch valve and passing high-temperature and high-voltage refrigerant compressed by
the compressor 12 15directly to the cooler 13 in the hot gas defrost circuit without passing the
high-temperature and high-voltage refrigerant to the condenser, it is possible to melt frost from inside
of the frost by heating frost attaching to the cooler 13 from the surface of the cooler 13 by

high-temperaturg.refrigergnt. andparform-gefiosting efficiantly ina Hmes #8[0141]Additionally, by
using a heater of black medium (a glass tube heater, etc.) such as a carbon heater capable of using

radiant heat trassmigsioardsdhessétbinchdiefrdsiing rieansdegethst withuthediatigasadefrost circuit (the

bypass circuit) as the second defrosting means, it is possible to melt frost more efficiently. in this case,
by using the deff6SiRTY FEHidr 150 MR Bh T THECEERH A HeF8¥IAE means, also as a heating 25means

that heats frost gr.delrgsied. NalsLais e JeliReung.clesiade, olding par, 52, 85 itis unnecessary

to provide a heating means separately, and the refrigerator 1 low In cost and simple in structure can be
obtained. Here, dt-imaiseaeesptablesiaune & bypase pipingdadhehnioasdaftosh circuit (the bypass
circuit), which is the first defrosting means, for a heating means to heat frost or defrosted water inside
the defrosting Se¥édtreteckisidirigparbtkmesi i wape naslish icbesdamyits brovide a beating means

separately, and the refrigerator.1 that is inexpensive and capahle of collecting defrosted water

. . eng wa he partifion wall or 11 10 < . > t . .
efficiently, and ffjrthér, spraying mist stahh canabeﬂggfafr?éa ﬁcé’re?“écg or enereization control of

a heating meang;@:JRish R@YBWIHEHOOR be made smaller when the protrusion part 231 is

arranged to protrude in an approximate upper direction or an approximate lower

10 direction from the main body part 232, i which case, it is possible to obtain the
electrostatic atomizing apparatus 200 that is compact with 2 small thickness, which can
be instalied in the side walls, the ceiling wall, the partition wall or an instailation place
small in depth, etc.
{01337 inthe above, the water storage tank 270 is used for the water supply means,

15 and the electrode holding part 220 that secures or houses the discharge electrode 230 is
made to be in the container shape so as to be able to collect water; however by
forming the main body part 232 of the discharge elecirode 230 in a rectangular
parallelepiped shape or a planar shape with a width (in the present embodiment, as
shown in Fig. 12, a rectangular parallelepiped having an approximately square shape, or

20 asquare, with 2 width X3 and a length X2), and by installing the main body part 232 so
that the upper surface with a2 width is set to be approximate horizontal (it is also
acceptable that the main body part 232 shghtly slants, and the slant is equal (o or Jower
than 5 degrees, for example) at the time of installation, the clectrode holding part 220
needs not be formed in a container shape that is capable of accumulating water, and it is

25 only necessary that the glectrode holding part 220 is in a shape {(a discharge electrode



for actuating the electrostatic atomizing apparatus 200 is formed in the control panel 60 10installed in
a front surface of an opening and closing door (for example, the refrigerating compartment door 7) that
is provided so as to cover an opening of a front surface of a storage compartment (for example. the
refrigerating compartment 2) in the refrigerator 1, and the heating means can be actuated by
controlling the mist spray switch 60e. It is applicable that the electrostatic atomizing apparatus 200 is
energized 15 only for a predetermined time when th&Pmist spray switch 60e is controlled, or only for a
set time by configuring in such a manner that a user can arbitrary set an operation time within a range
of a predetermined time. Further,.it.is als licable that the heating means is operated only for a
predetermined E%régiﬂa@ocﬁ %%ﬁﬁ‘&ﬁ@%‘gﬁ#& %?Ccl%gi%o (g%ﬁ’éanc}ﬁigﬁ%;gén an %’osing door of the
storage compargaaentivherein the electrostatic 20atomizing apparatus 200 is installed. Also in this
case, it is applicable that an energization time of the heating means may be set by an experiment, etc.
beforehand. or a user miayhasyitrarybetitirottihralbshoeredalfrwithia dreirinegé tof the predetermined time
that is set beforEand. Q%ﬁﬂm thﬁ case, a end og th(?1 defrosted water conveying part formed of felt,
etc. 25is allocated it the detroeting B BF8dE s Ay pURTE TR L THear e84 Mse other end of 86 the

defrosted water canneying: Parmaw, Rediseciheonnegied Jo-he.elaeiade holding part 220, or may be
allocated inside the electrode holding part 220 when the electrode holding part 220 is provided in the

storage compartmeinti debilonedtyiobyhsektingithatdiefpastingiok toeiobodetikdds performed periodically
(for example, at least once or more 5times per a day), lack of water supply to the electrostatic

atomizing apparatti®¥08 LB SHBF RSP A HattdriissTete Widuking e AH s @ mist can be stably
supplied inside the starage,comparImEaLEnside,NG.ISTigeralon. Now, evanwhen the cooler

compartment 131 or the cooler 13 is apart from the storage compartment wherein the electrostatic
atomizing appatetus208nsinsialted (foe exampleydma: casann whick the10sterage compartment
wherein the electrostatic atomizing apparatus 200 is installed is placed in an upper part, and the cooler
comp atunettt 134 &aﬂﬁgoébﬁqglzii?gcfghﬁ Birhyghelsetrode 230 to supply water to the discharge

elecirode 230 are included, wherein the main body part 232 is in the approximately
rectanguiar paralleiepiped shape ejongated in the axiéi direction, in which the dimension
of the upper surface having the planar shape is made large by making the width larger
than the thickness, and further, the dimension that receives water can be increased in

15 size by installing the main body part 232 so that the upper surface that receives water is
set to be approximate horizontal.
{0134} That is, although the water droplet 275 supplied from the waier storage tank
270 falls into the main body part 232 of the discharge elecirode 230 directly below, the
upper surface of the main body part 232 is in the shape having the surface in the

20 approximately square shape with the width X3 and the Jength X2, and is instalied to be
approximate horizontal, hence the dropping water can be directly received by the upper
surface of the main body part 232 in the planar shape, and the water falling o the upper
surface s immediately absorbed inside the main body part 232 from the surface by
capillary sction, and is supplied to the protrusion part 231, Therefore, in this case, the

235 shape of the electrode holding part 220 needs not be in the container shape since the



rear surface of a storage compartment in a lower part, or in a case in which the storage compartment
wherein the electrostatic atomizing apparatus 200 is installed is placed in a lower part of the
refrigerator 1 and the cooler compartment 131 or the cooler 13 is 15placed in a rear surface of a
storage compartment in an upper part of the refrigerator 1), by making the defrosted water conveying
part to have a structure capable of making use of capillary action, or to use a material, etc. capable of
making use of capillary action, water can be stably§ pplied to the electrostatic atomizing apparatus
200 without any difficulty. Further, when there is a possibility that water inside the defrosted water 20
conveying part [iegzes, s applosble e nsulats. ibe suronnding of e defigsted water conveying
part at least in an area where freeze may occurli)y provfcﬁng Afeat Insu ating Material in the
surrounding. orgg:placesthe defasted watler aeRveyReRa BLbutyvingdhedefrosted water conveying
part in a heat insulating material of the partition wall and soon, 25[0144]Especially in a case wherein
the refrigerating ¥orisathnargt ahekiher@Pingipotdisivato vpagenent B areoptaed in the upper part of
the refrigerator 1, a cooler for E’heg IEI‘EHA%?J%EQ compartment arlfl a cooler for the vegetable

in

compartment afa afeg HIEaH i tHE EH Be P BARCOf R Far e PRI AigE ¥ cooler 13 for the

freezing 0061pa&m@@e@p&&ﬂQiﬁ?&;@@@d&%é@%hﬁc@&&%iQQ@W%@B@QQ&DE cooler for the
5vegetable compartment are allocated in a back side of the refrigerating compartment 2 and the

vegetable compatinvént&iediridedhet defresting:pleciscde: holdihgghamdbiis: previded in the upper rear
surface of the refrigerator 1tgthe cooler for the refrigerating compartment and the cooler for the

vegetable compaitHiéntars BiSeidd e Eck Srat Srid YeprEratilg ebinfartment 2 and the
vegetable companmant2). WHen e Lo casials AIADIZNg ARPAGWS £Q0; s nstalled in the

refrigerating compatftluent 2 or the vegetable compartments. the length or arrangement of the
defrosted waterpeonueying:patircadistershonieie d- andisinoplificdoanadhgsaftigerator 1 low in cost,
simple in structure, without problem even when defrosted water overflows can be obtained.

15[0145]A&%or fiRerefartsostieciorniieg Whshrafiicadtioasmist witesstiitch 60e for

discharged along with drain water, and in a case of a refrigerator, the water can be
discharged outside along with defrosted water.
{01357 (Use of defrosted water)
Here, in a case in which the coeler compartment 131 wherein the cooler 13 15
13 housed is arranged in the vicinity of the rear surface of the storage compartment (for
example, the refrigerating compartment 2) wherein the electrostatic atomizing apparatus
200 is installed, as shown in Fig. 2, by providing a defrosting electrode holding part 152
in a shape capable of accumulating defrosied water, such as by forming the heater roof
151 provided below the cooler 13 into a container shape (2 part o a shape (for example,
20 acontainer) capable of accumulating water separately from the heater roof 1513, and
supptying the defrosted water accumulating inside the defrosting electrode holding part
152 1o the electrostatic atomizing apparatus 200 via a defrosted water conveying part
formed of a filter or felt, etc., using capillary action, etc., the defrosting electrode

holding part 152 can also serve as the electrode holding part 220 ingide the storage

o
ih

compartment; therefore, there is no need to provide the electrode holding part 220 inside



actuating the electrostatic atomizing apparatus 200 is formed in e control panel 60 installed in the front
surface of an opening and closing door (for example, the refrigerating compartment door 7) that is
provided so as to cover the opening of the front surface of a storage compartment (for example, the
refrigerating compartment 2) 20 in the refrigerator 1, and the electrostatic atomizing apparatus 200 can
be actuated by controlling the mist spray switch 60e,,It is applicable that the electrostatic atomizing
apparatus 200 is energized only for a predetermined time when the mist spray switch 60e is controlled,
or the electrostatic atomizing apparatus 200 is operated only for a set time by configuring that a user
can arbitrary sefan operafion.fime within.g 'angeiof atrPredeigtningd fime ofurther, itis also
applicable that the electrostatic atomizing 88 apparatus 200 is operatéd only for a predetermined time
in conjunction wikg@pening-ohclasingsofilhe epeninrgandwtiasig door of the storage compartment
wherein the electrostatic atomizing apparatus 200 is installed. Also in this case. it is applicable that an

energization timé!8¢ithe Efechivlitic @ioix At asp 4t Poatragie deétmsiran Sexperiment, etc.

beforehand, or a User.ma rg)igagx se% ti}el timg b one§elf yvthin tpg ranee.of the predetermined time
) ’ er 15 4 i oy 1 th ,
that is set beforeéhand. [(s)olﬁ%],& diiona T'r,%nm case o Ol?s?irng écé rosted water for the electrostatic

atomizing apparafs:20 Ry makingthe wlestrasialis: afomidndappasatus200 operate folio the end of
defrosting, lack of water does not occur inside a defrosted water collecting 10part, and electrostatic
atomization canclserpé&roidnedasdfamheninthisaciser ifthererdaokeefrostitoefs considered to be taking

too much time, the electrostatic %tomizi %gge'aartl?rte%%%oo maxlbe,mahde to ogierate not after the end of

. . t 1 st atouzation, hence the size or
defrosting, but if i EaETER aRe JE S SN G S AL S A A PP TR d i hasses after

defrosting startsy, Fuitherniig KaseahRe Houning.adeHastingrens aiemal fight, it is applicable to set
the 15 electrostatic atomization apparatus 200 to be able to operate at any time after the end of

defrosting (or thé=gtaitodtefiostingthor durindg deéfrostingy dmdhbeadoretitigeirmgxidefrosting operation
starts. In this case, since defrosted water can be used without waiting for the start of defrosting or the

end of defrotin§'is BELTroedfe ABAN G SIS oAr AR B L ey P e N needed. Thus,
water supply nesﬂ%&%&?&@%&&&g&x@am&m@oq%g%s%&%céf&é@yﬁoﬂ&zgyéipg apparatus 200 that

is maintenance free can be obtained.
132 needs not be provided in the whole area of the heater roof 151, but has only to be

provided in at least a part of the heater roof 151, The defrosting electrode holding part
132 is provided above the heater roof 151, and there is no problem even when too much

15 defrosted water accumulates and overflows, since the defrosted water is discharged
outside from a defrosted water discharge spout provided below, hence a response at the
time when the defrosted water overflows from the defrosting electrode holding part 152
is unnecessary, and the refrigerator | low in cost and simple in structure can be obtained.
Here, in the present embodiment, since the defrosting electrode holdmg part 152 that

20 receives defrosted water (that often drops in & state of frost) dropping from the cooler 13
is used for the electrode holding part in the electrostatic atomizing apparatus 260, the
defrosted water is often collected by the defrosting electrode holding part 152 in a state
of frost, and since the frost gradually melts, the defrosting electrode holding part 152
can keep the defrosted water for a long time.  Therefore, even when 2 defrosting

25 operation is performed once a day, defrosted water can be kept in the defrosting



is also acceptable that water is fed to the electrostatic atomizing apparatus 200 from a feed-water tank
that feeds water for making ice via a supply water conveying pan (not shown in the diagams) without
using defrosted water in the defrosting electrode holding part 152. Further, as a water feeding means
to the electrostatic 25atomizing apparatus 200, at least two of supplying dew condensation water by
the 89 cooling plate 210, supplying defrosted wategpy the defrosting electrode holding part 152, water
supply from the feed-water tank, and other means, etc. can be used in combination. [0147](Application
to an approximate closed space in the refrigerator) 5Next, an explanation will be provided of a case
wherein, as shew#rbachigdidSpaanprax Arabghnelosed cpntainers2iyapdy2ysare placed inside storage
compartments such as the refrigerating compartment 2, etc., and the electrostatic atomizing apparatus
200 is allocatediFthe disprstimbitanperdselr cbablariarsi 2 sl P¥ CHPIREPrESENt embodiment, inside
of the approximfag%lé/ d%IfQO%gd ggargeta{p&rw %?éhlzc,s a &:QQL d comgasrtm?élt 102A gh t i%temperature-controlled

: . t i
tobeina chllled)temperafﬁ%e Z6ne approxmateely rom 30 +3 f"aorﬂ1 inside of the approximately

closed containes2¥: igused asiRMegeialeresaningneantaines aldthe vegetahle:compartment 5 that is
controlled to be in a vegetable compartment temperature zone approximately from +3 to +5 C. Here,

temperaturé cofrolod ivsit o frthetpproximateleclGseah e ortstirerbizX srdo®ytis 15performed by the
cooling plate 210 of the electrostatic atomizing apparatus 200 in the present embodiment. That is,

since the coolin§Tate $70 P tRE WA et AR SO s o e detrosting electrode

holding part 152 only i a state of frost and does not drop in a state of water, and cannot
be used for electrostatic atomization. Furthermore, since the defrosted water drops
alse in a state of frost moderately, the frost gradually melts, the defrosted water can be
i kept in the defrosting elecirode holding pat 152 for a long time, and mist can be stably
sprayed for a long time. In addition, by using a fitting type heater that is integrally
provided with the cooler 13 together for the defrosting means, since heating from the
side of the cooler 13 is also possible, the frost attaching to the cooler 13 can be heated
from the inner side (the fitting heater} and the outer side {the carbon heater, which is the
15 defrosting heater, ete.), and the ratio of water and frost which are falling to the
defrosting electrode holding part can be set as needed.  For example, in this case, by a
user setting by a switch, ete. provided on the control panel 60, or by the control device
36 setting beforehand and controlling an applied voltage and a timing of voltage
application, ete. of each of the fitting henter and the defrosting heater, predetermined
20 defrosted water that is required for mist atomization and moderaie can be kept in the
defrosting electrode holding part 152 continuously for a long time, and an effect that
mist can be sprayed more stably is obtained.
f0138]  Further, it is alsc accepiable to include a hot gas defrost circuit that directly
passes a high femperafure refrigerant in a refrigerating cyele in the cooler 13 and

25 performs defrosting of the cooler 13 without using the defrosting heater 156, etc. as a



apparatus 200 consists of the heat dissipating fin part 212 placed in the side of the cooling air trunk 50,
and the heat absorbing fin part 211 placed in the approximately closed containers 2X and 2Y Onside
the storage compartments), the cooling plate 210 20has a structure to cool inside of the approximately
closed containers 2X and 2Y in a direct cooling method by the heat absorbing fin part 211. When
temperature control is difficult due to increase in telg];perature, etc. inside the approximately closed
containers 2X and 2Y only by direct cooling by the cooling plate 210, an indirect cooling method to
cool outside of the approximately closed containers 2X and 2Y indirectly by cool air 25can be
combined. 90 [Q148INaw, as for the structures of the approximately closed containers 2X and 2Y, by
forming detachable lids to upper openings of the containers having the upper openings whose upper
surfaces are op@ring, thelcontajnasschquitlg tappkoxpmatelrelogeskBibycturegicain be formed. The lid
may be provided in the container side, or in an 5inside refrigerator shelf 80, or a partition wall placed in
the upper part GFiFEEGRERIREP SnEtiangrsiet ey aritSHRRIHT (A tEPRMAETt of the container itself

can be used as g lid as well, Surther. In, the preseat.embodiment:, 2R oRgRIRG.(a notch or an opening)

enough for inserting at least a part of the electrostatic atomizing apparatus 200 (for example, the cover
300) is formed indhedsaah s¥dagenns he:-cantainel sand 8.l Opmgetetmired:-gapdetween the
electrostatic atomizing apparatus 200 (for example, the cover 300), and the opening in the container
set as small as podsitsibby be caporsXiTATRNY O 'S tha et s difecetisid Whrein at least a part of the
electrostatic atomizinegS a Paratus 00 is inserted in th aé)‘proximaﬁ]ely glosed containers 2X and 2Y
. e ﬁtt c ir to cool the storaﬁe comﬂ ents 8* aﬂoratmgt & 1e .r;ﬁerant
from the openm%n@ € notch or the opening), a e containers are configured to be
decompressed by the decompression device, and to attach the hot gas defrost circuit that
performs defrosting of the cooler 13 by bypassing high temperature refrigerant gas
10 compressed by the compressor 12 to the cooler 13 via the switch valve, and passing the
high temperature refrigerant gas compressed by the compressor 12 to the cooler 13,
[0140]  When the hot gas defrost circuit (the bypass circuit) is mcluded in this manner,
in a case of performing defrosting, by switching the switch valve and passing
high-temperature and high-voltage refrigerant compressed by the compressor 12
15  directly o the cooler 13 in the hot gas defrost circuit without passing the
high-temperature and high-voltage refrigerant to the condenser, it is possible to melt
frost from inside of the frost by heating frost attaching to the cooler 13 from the surface
of the cooler 13 by high-temperature refrigerant, and perform defrosting efficiently in a
short time.
20 [0141]  Additionally, by using a heater of black medium (a glass tube heater, etc.)
such as a carbon heater capable of using radiant heat transmission as the second
defrosting means together with the hot gas defrost cirouit (the bypass circuit) as the
second defrosting means, it is possible to melt frost more efficiently.  In this case, by

using the defrosting heater 150, which is the second defrosting means, also 4s a heating

25 means that heats frost or defrosted water inside the defrosting electrode holding part 152,



15insusceptible to the outside temperature, and have approximately closed structures; therefore,
inside of the approximately closed containers 2X and 2Y are insusceptible to temperatures outside the
containers, temperature hunting inside the approximately closed containers 2X and 2Y lessens, and
controllability of temperatures inside the approximately closed containers 2X and 2Y increases. In this
case, by configuring the 20predetermined gaps bet$een the electrostatic atomizing apparatus 200 and
the openings of the approximately closed containers 2X and 21 to be blocked or sealed in a state
wherein the approximately closed containers 2X and 2Y are inserted and installed inside the storage
compartment inithestagErator o idreh pregaterh Rer §Rpred ez 40931 I8r and approximately

closed, hence thei%gﬂgngrmssgggtgmg r’gé)ggml{&%us&%ptl le tlo 25the qgggludsgatgm erature, and

controllability of i’émperaf’ures Inside the approxmate‘fi/1 Qslaé?oa§%ea%%ntalnersy§ "and 2Y increases
further. Additionally, sibeadnasinsicesielitng.apiaioaisaierpRraximatehralinsed, humidity retention
effect is obtained inside the containers due to effect of moisture in the nano-size mist sprayed in the
containers, andvehaes.throoreaifect andradital dffettd malveimibst hadtibatterial, deodorizing, 'antifouling
5 and bacterial eradication effects inside the containers can be attained, and these effects increase

more than in a ESEEMT WHIEAPEM ApprBX i Adhy e S DU Y hb 8 BE 01490 (Application to a
supercooling compAMEntl. -t &Kt 01e RIESERL.SMAOHIMER, ARG ERIanation will be provide of a

case in which the electrostatic atomizing apparatus 200 is installed inside a storage 10compartment,
for example, thevewitéivimg!cam padienent vipand tdigwiidieingagedmpartment 4 is set a supercooling
freezing (instant freezing) setting. First, the instant freezing switch 60c (supercooling freezing) is

provided in the Eftrol PBOT HESRAAARERD BRI PR # d Supercooling freezing.
Itis assumed that Ihe, switehing, SOMPAIMENtdp WRICHH IS ArSIRLANG COTPATING BY In the refrigerator 1
[ f | I | ) [

15is cooled to a?reezmg temperature (for example, approximately -7'C). An air
10 installed in a front surface of an opening and closing door (for example, the

refrigerating compartment door 7) that is provided so as to cover an opening of a front
surface of a storage compartment (for example, the refrigerating compartment 2) in the
refrigerator 1, and the heating means can be actuated by controliing the mist spray
switch 60e. It is applicable that the electrostatic atomizing apparatus 200 is energized

15 only for a predetermined time when the mist spray switch 60e is controlled. or only for
a set ime by configuring in such a manper that a user can arbitrary sef an operation time
within a range of a predetenmined time.  Further, it is also applicable that the heating
means is operated only for a predetermined time in conjunction with opening or closing
of the opening and closing door of the storage corpartment wherein the electrostatic

20 atomizing apparatus 200 is mstalled.  Also in this cese, it is applicable that an
energization time of the heating means may be set by an experiment, ete. beforehand, or
a user may arbitrary set the time by oneself within the range of the predetermined ume
that is set beforehand.
[0143]  In this case, an end of the defrosted water conveying part formed of fel, efc.

25 isallocated in the defrosting electrode holding part 152 via a filter, and the other end of



temperature in the switching compartment 4 is detected by the switching compartment thermistor 19,
and by opening and closing the switching compartment damper 15, temperature fluctuation is
suppressed to approximately 1K. After inserting a stored product in the switching compartment 4 that
performs supercooling freezing, a user 20presses a switch on the control panel 60 (the instant freezing
switch 60c of compartment selection switch 60a to the mist spray switch 60e) (here, instant freezing is
supercooling freezing On order to prevent "supercooling” being falsely recognized as "cooling too
much," "instant freezing" is used as another expression to represent freezing instantly)). When the

instant freezingaitebsROG ie-ERs8%M r-deieclastdanparatura precrRssingnRfgstimation processing of
a surface temperature) of the thermopile 22 is started by the 92 control device 30. When an estimated

temperature Ti reréHesrarourdiided ingdp e eloetrrédiyidisgautatitgvbrndhe siérmading a surface
temperature of ﬁg%stored groduct_ inside the switching compartment 4 on a periodic basis (at every

predetermined fiMa THRENAD SIBRAAG 5F 5 S8 EBEI4tre in‘tHewiiek iR Mbartment 4 is started

so that the Sswiiching.conparipentdisiaradyalivacanieioalaweniamperats. When cooling
proceeds, a supercooled state is released at a certain timing, and moisture inside the stored product

freezes immMediatelypAftalihderioistusesérpbze sicipistantfie exingiig pesfanyt®d dvysblowing cool air

rapidly into the switching compartment 4, or by lowering the set temperature further in order to freeze
the parts other H7APFtHe RIGTETG B RS S Bt BY ToSoLiBE. FRaavAR theipbddsther than the moisture is

frozen, superco%&fg&gﬁﬁgeﬁ &&M%&%ﬁsgm}?&t .ti}@g%se%lj‘s“mgglig%loa[grng the controlling panel 60,

pressing the instant freezing switch 60c, and performing control of "instant freezing (supercooling
freezing)," it is displayechon theseential panghbG-dhakdtisGuoneprinsianhireazing.” [0150]The above
describes an example wherein temperature detection in the 15switching compartment 4 is performed
by the switchind%ﬁfﬁ%ﬁﬁ‘féﬁ?%@?ﬁﬁé‘ﬁﬁﬁi@? mnstalled (for example, in a case in which the

10 storage compartment wherein the electrostatic atomizing apparatus 200 is installed is
placed in an upper part. and the cooler compartment 131 or the cooler 13 is placed in a
rear surface of a storage coﬂlparzment in & lower part, or in a case in which the storage
compartment wherein the electrostatic atomizing apparatus 200 is instalied is placed in a
lower part of the refrigerator | and the cooler compartment 131 or the cooler 13 s

15 placed in a rear surface of a storage compartment in an upper part of the refrigerator 1),
by making the defrosted water conveying part to have a structure capable of making use
of capiliary action, or to use a material, etc, capable of making use of capillary action,
water can be stably supplied to the electrostatic atomizing apparatus 200 without any
difficulty. Further, when there is a possibility that water inside the defrosted water

20 conveying part freezes, it is applicable to insulate the surrounding of the defrosted water
conveying part at least in an area where freeze may occur by providing a heat insulating
material in the surrounding, or to place the defrosted water conveying past by burying
the defrosted water conveying parf in a heat insulating material of the partition wall and
SC On.

25 [0144]  Especially in a case wherein the refrigerating compartment 2 and the



and temperature detection of the stored product 25 that is put in is performed by the thermopile 22;
however, it is also acceptable that, for example, the temperature in the switching compartment 4 is
detected by the thermopile 22, and by opening and closing the switching compartment damper 15. the
temperature in the switching compartment 4 20is controlled. That is, it is also applicable to have both
temperature detection of the air temperature insideghe storage compartment and temperature
detection of the surface temperature of the stored product performed only by the thermopile 22, which
is a temperature detecting means. [0151]lt is also applicable that the temperature T1 of the stored

product during :ghsipereneing: reezingarasassdspeirectly displayed. in-mengkical value on the
control 93 panel 60. It becomes possible for the user to see the surface temperature Tl of the stored

product, and chi&ekeaipreigecss ntanest st goekedolipgy testebingendror i freezing, etc. [0152]Now,
supercooling fre zir&ogIl upercoole freeée will be,&e&cﬂgi&ed in mar 5detail. The refrigerator 1

according to th& SbBUIMBRT BT HHe TS SERE Vet A Taltane & stable TefiHerature environment that

is necessary foisgpiizing: SURE OIS Stabatps i ing.Aperntiokmechanismy that controls a

temperature and cool air, such as a temperature, a wind speed, an air volume, a timing, etc. of direct
blowing of cool eigstabix fowphiteent = stiuatdre ofakcaBin(heteiiratihpusesrthenfdod item, a device or a
control 10mechanism that determines completion of supercooling necessary for realizing releasing of

supercooling ceTt&fify BF'S GBVIER B 2 UShHiF6 S RISERa ISP |B/ AR 44 Stimulus which is
considered necgssany: for.elgasINg Qfypercoaling. burther.dhg refHgalRL.d.glso includes a function

of cooling and reserving for maintaining freezing of good quality after releasing of supercooling.
15[0153]Here, supeienealingdfteesiy is divdedtintodyesiates:aidallawstacearding to
side of the refrigerating compartment 2 and the vegetable compartment 5), when the

10 electrostatic atomizing apparatus 200 is installed in the refrigerating compartment 2 or
the vegetable compartment 3, the length or arrangement of the defrosted water
conveying part can be shortened and simplified, and the refrigerator 1 low in cost,
simple n swucture, without problem even when defrosted water overflows can be
obtained.

15 {01457  As for the electrostatic atomizing apparatus 200, a mist spray switch 60¢ for
actuating the electrostatic atomizing apparatus 200 is formed in the control panel 60
installed in the front surface of an opening and closing door (for example, the
refrigerating compartment door 7) that is provided so as to sover the opening of the
front surface of a storage compartment (for example, the refrigerating compartment 2)

20 in the refrigerator 1, and the electrostatic atomizing apparatus 200 can be actuated by
controlling the mist spray switch 60e, It s applicable that the electrostatic atomizing
apparatus 200 is energized only for & predetermined time when the mist spray switch
60¢ is controlled, or the electrostatic atomizing apparatus 200 is operated only for a set
time by configuring that a user can arbitrary set an operation time within 2 range of 2

25  predetermined time. Further, it is also applicable that the ejectrostatic atomizing



a food item temperature. (1) Unfrozen state: The food item temperature is equal to or higher than
a freezing point of the food item. (2) Supercooling state: The food item temperature is equal to
or lower than 20the freezing point of the food item, and the food item is not frozen. It is recognized to
be in the supercooling state since the food item temperature keeps on declining. (3) Releasing of
supercooling. The food item temperature returns togtgwe freezing point from a temperature equal to or
low than the freezing point. (4) Start of freezing to freezing completion state: A state wherein
the food 25item reaches the freezing point, a phase transition occurs (if it is water, liquid water is 94

transformed int&&&&@@d@@@ﬁg@ggg}f%q Jemdemaing aha SeHan S mRptRIYS- (5) Freezing

completion and freezing reserve state: A state wherein the food item is frozen after undergoing the
process of (4). [0ibd [Rowodreeying peinidof Maondagdibemsamwill Bedesoribed. The freezing 5point is
-1.7C for beef or pork; -1.3C for tuna; -1.7C for potatoes; -1.2C for strawberries: and -2.0C for apples
(book for refereffcEoEHH FERETBRIpPERRO NI Fordedy. abo) (Bt S8 THhEBRECSP M ition necessary for
entering Sueprca%%'rl%%ggoﬂh%eoﬁﬁgagci}&%E%%%ﬁz%gt%ﬂﬁ%ﬁ%@n%‘a%QL.%H);%JOWGV than a freezing point

in an unfrozen state) and a 10condition for promoting supercooling (lowering a temperature that is
reached in &  experiment, etc. beforehand, or a user may arbitrary set the time by oneself within the

range of the predetermined time that is set beforehand.
[0146]  Additionally, in a case of using defrosted water for the electrostatic atomizing
apparatus 200, by making the electrostatic atomizing apparatus 200 operate foliowing
the end of defrosting, lack of water does not occur inside a defrosted water collecting

10 part, and electrostatic atomization can be performed certainly.  In this case, if the end
of defrosting is considered 1o be taking 100 much time, the glectrostatic atomizing
apparatus 200 may be made to operate not after the end of defrosting, but immediately
after defrosting starts, or after a predetermined time passes afier defrosting starts.
Further, in & case of performing 2 defrosting operation at night, it is applicable 1o set the

15 elecirostatic atomization apparatus 200 to be able to operate at any time after the end of
defrosting (or the start of defrosting, or during defrosting) and before the next defrosting
operation starts.  In this case, since defrosted water can be used without waiting for the
start of defrosting or the end of defrosting, the electrostatic atomizing apparatus 200 can
be operated when needed.  Thus, water supply needs not be fed for spraying mist, and

20 the electrostatic atomizing apparatus 200 that is mainterance free can be obtained.
Hers, it is also acceptable fhat water is fed to the electrostatic atomizing apparatus 200
from a feed-water tank that feeds water for making ice via a supply water conveying
part (not shown in the diagrams) without vsing defrosted water in the defrosiing
electrode holding part 152,  Fusther, as a water feeding means o the electrostatic

25 atomizing apparatus 20€, at least fwo of supplying dew condensation water by the



supercooling state) in the states (1) to (2), a condition for releasing the supercooling state and starting
freezing in (3), and conditions for keeping quality of the food item that is supercooled frozen in (4) and
(5). When a sufficiently increased supercooling degree (temperature difference between the freezing
point of the food item and a 15temperature reached by supercooling) is obtained by controlling (1) to
(3), the effect does not disappear by (4) and (5). However, in a case wherein a supercooling state is
maintained, when the door is opened for a long tim&%ecause of moving a food item in and out, or a
set temperature is equal to or higher than the freezing point, and a temperature inside a supercooling

compartment besaes o e, £Aualia.or 2001

er gpu?negg_o ng Eg,e sg{gercooling state is
released, the process Is started again from the st oncegagaln.E[ 1 gﬁ@ext, the processes of (1)
p

to (3) will be desszibes supply kSt ABeXRlaRAI0RIIlP e RFRVIded DRSRE N an examination result at
the time a slice of beef with a thickness of 15 mm and a weight of 150 g is inserted as a 25food item. A
condition for sup¥esiittg in a supercooling compartment (the same as a 95 supercooling space) in
the refrigerator Mﬂﬁ e EganE.invention will be described. The points to be noted at the time of setting
the condition for supercoding are a CSBRY SheeyLita s AifereHEd Heween a lowest mark (a

temperature that is reaclagd i &, uREsERAIINGRIAIE) #f 2018 JRMRSIAINEG,Gf fhg food item to be
cooled and a freezing 5point, etc. If the cooling speed is too fast, the food item is cooled in an uneven

state of approximately closed containers 2X and 2Y are placed inside storage compartments

such as the refrigerating compartment 2, etc., and the electrostatic atomizing apparatus
200 is allocated in the approximately closed containers 2X and 2Y.  In the present
embodiment, inside of the approximately closed continer 2X is a chilled compartment

10 2Athat is temperature-controfied to be in a chilled temperature zone approximately
from -3° to +3° C, and inside of the approximately closed container 2Y is used as a
vegetable reserving container or the vegetable compartment 5 that is controlled to be in
a vegetable compartment temperature zone approximately from +3° to +5° C.  Here,
temperature contro] of inside of the approximately closed containers 2X and 2Y is

15 performed by the cooling plate 210 of the clectrostatic atomizing apparatus 200 in the
present embodiment.  That is, since the cooling plate 210 of the electrostatic atomizing
apparatus 200 consists of the heat dissipating fin part 212 placed in the side of the
cooling air runk 50, and the heat absorbing fin part 211 placed in the approximately
closed containers 2X and 2Y (inside the storage compartments), the cooling plate 210

20 has a structure to cool inside of the approximately closed containers 2X and 2Y in a
direct cooling method by the heat absorbing fin part 211, When temperature controi is
difficult due to increase in temperature, etc. inside the approximately closed containers
2X and 2Y onty by direct cooling by the cooling plate 216, an indirect cooling method
to cool outside of the approximately closed containers 2X and 2Y indirectly by cool air

25 can be combined.



temperatures in the entire food item, hence, a frozen part and an unfrozen part are generated (the
difference between the surface temperature and the core temperature of the food item is large). Since
an ice crystal grows from an ice nucleus as a center, even when only a part of the food item is frozen,
the ice crystal grows from the ice nucleus 10 by introducing moisture in an unfrozen part. As a result, a
large acieular ice crystal is produced. The acicular icoe crystal or a large ice crystal generated between
cells, etc. leads to outflow of moisture or destruction of cells, and causes drip loss at the time of
thawing of the food item, [0157]The result is that original juiciness of the food item is reduced, nutrition
such 19as free gmino acid ia Ieliesl.and RGNS AEP ARG MBI O slow a cooling
speed is less of a p;oblem with maintaining of the cooling state, but is a problem with the quality of the
food item gettingywarsg by.agrondiroihacipriaandioddaiions Rianpeeapse the unfrozen state is
lengthened. That is, the unfrozen state is prevented from being long by cooling so as to make the
difference betwerspinkc e HpRET20TEPRD BT ANIPE R (P BeTRIR I AARIReSH Ak Shtil the freezing point.
and by increasingo“he C00 ingarsn%%_ed.r?o that tq}e temcpgggggg%oggickl)é e%ggeag a lowest mark of the core

sifuctyres can be e bd € provide inerside,
temperature, an re‘leasmg supercooling when the temperature reaches a temperature equal to or

lower than the fraezing:RoIRt (R1FBUPR LGRS SiRIRb M kB ispay:riempatatiie.control and cool air
conditioning until the food item reaches the freezing 25point, until the food item reaches the

supercooling state tegwhelf to toy davienthahitite 196 free zity poiktnarsiinil thesfderd item completely
freezes after release of supercooling are respectively performed in a continuqus or phased manner. In

order to resolveséf E hroBiEi: s T D S Bt BLPRS Mt IS BhTsA StEM A function to the
supercooling spage.As the-antibacterialiungtign.dhere is Anethnd- gl usigowltraviolet or ozone, 5and

so on. [0158]in the present embodiment, the electrostatic atomizing apparatus 200 is installed in a
storage compartraepi:(forexanipld; thes\idibhieg odmpeithmenttdkidhatdperforms supercooling freezing.
By installin%ggthe electrostatic atomizing apparatus 200, when a supercooling state is maintained, it is

possible to SpraffAStEH BRI R RoHre AR RAMRIEHE MLEN 6Pekatiig the electrostatic

atomizing appa%%%%?sg&oaaéﬁ% opening in the container is set as small as possible, 12,

approximately 0.5 mm te 2 mm in a siate wherein at least a part of the electrostatic
atomizing apparatus 200 is inserted in the approximately closed containers 2X and 2Y
from the opening (the noteh or the opening), and the containers are configured to be

15 insusceptible fo the outside temperature, and have approximately closed structures;
therefore, inside of the approximately closed containers 2X and 2Y are insusceptible to
temperatures outside the containers, temperature hunting inside the approximately
closed containers 2X and 2Y lessens, and controllability of temperatures inside the
approximately closed containers 2 and 2Y increases.  In this case, by configuring the

20 predetermined gaps between the electrostatic atomizing apparatus 200 and the openings
of the approximatety closed containers 2X and 2Y 1o be blocked or sealed in 2 state
wherein the approximatety closed containers 2X and 2% are inserted and mstalied inside
the storage compartment in the refrigerator 1, the predetermined gap can be made
smaller and approximately closed, hence the containers become more unsusceptible to

25 the outside temperature, and controliability of temperatures inside the approximately



a growth of bacteria and oxidation, etc. can be prevented by ozone. radical, etc. in nano-size mist;
therefore, a refrigerator and a food reservation method in the refrigerator is obtained wherein it is
possible to prevent that the original juiciness of the food item is reduced, that nutrition such as free
amino acid is reduced, and that the texture gets 15worse even when the unfrozen state is lengthened
by making the cooling speed slow and maintaining the supercooling state for a long time at the time of
controlling supercooling freezing_ and further, sincé the food item can be preserved in a upercooling
state (unfrozen state) for an extended period, it is possible to obtain a preserved food whose thawing

is unnecessary, griginal juicipess CAN RS ISLAIRRS. 20MMIKAY. Suehias:{Eeg amino acid is not reduced,

and texture is good. [0159]Further, since it is possible to spray water droplets miniaturized and made
into nano-size miskithewaiprodiiapiatsican henspsayedianifosmbbinitae ist@eage compartment, and a

stored item is kept fresh and prevented from dryness by the water droplets made into nano-size mist.
Therefore, a stérBEMEHHAcSR eFEwiTig B thtame sk teR thiasenp_fodlhg freezing state, and

a stored item inﬁa normal oIing state can be k%pt fre%h 97 and prevented. from dryness, the quality
. & to ozone effect and radica %@: 1 1 the nhist, antibagieria ,Q%) oTiZing, antiouing
of the food item does not get worse, an the re rigerator 1 capable of keeping items fresh, clean,

highly relialsle aRd apable.ot N orRingsRaiNgiaazing rsupareoaling.angsupercooling freezing can
be obtained, 10160]In a case of supercooling freezing, a time (a time for which a supercooling 5state
and an unfrozemstatersanipe kestpitirerhsling incenmrifhozisrrdidsupéretdiimgistate in a temperature

zone (around -10C to -1C3Fincludingi and argund a L%;?ee:St ice crystal generation zone (-5C to -1C) is
long (the time of passade’ R faHg) o MBarEa e Rorar

Next, in the present embodiment, an explanation will be provide of a case in

which the electrostatic atomizing apparatus 200 is installed inside a storage

10 compartment, for example, the switching compartment 4, and the switching
compartment 4 is set a supercooling freezing (instant freezing) setting.  First, the
instant freezing switch 60c (supercooling freezing) is provided in the control panal 60,
hence it will be briefly explained from a fiow of supercooling freezing. It is assumed
that the switching compartment 4, which is a storage compariment, n the refrigerator 1

15  iscooled to a freezing temperature {for example, approximately -7°C).  An air
temperature in the switching compartment 4 is detected by the switching compartment
thermistor 19, and by opening and closing the switching compartment damper 15,
temperature fluctuation is suppressed to approximately = 1K,  Afier inserting a stored
product in the switching compartment 4 that performs supercooling freezing, a user

20 presses a switch on the control panel 60 (the instant freezing switch 60c of compartment
selection switch 60a to the mist spray switch 60e) (here, instant freezing is supercooling
freezing (in order to prevent “supercooling” veing falsely recognized as “cooling too
much,” “instant freezing” is used as another expression to represent freezing mstantiy)).
When the instant freezing switch 60c is pressed, a detected temperature processing

25 (estimation processing of a surface temperature) of the thermopile 22 is started by the



freezing or instant freezing, etc. However, in a case of a supercooling state, even if the  time of
passage in the temperature zone (around -10C to -1C) including the largest ice 10crystal generation
zone (-5C to -1C) is long, an ice crystal after being frozen does not become large, and approximately
uniform fine ice crystals can be produced. In freezing using the temperature zone including and around
the largest ice crystal temperature zone, the way ofgaupercooling freezing in the present invention is a
new  freezing method in that small ice crystals aréformed in large numbers, and it is a high
15quality freezing. Further, in the supercooling freezing in the present invention, it is confirmed that

when a supercogligg §Lel& 15 relRRsar. JGaZNGBIALS. ANHLARIEMS SQMPlegly frozen after

undergoing a phase transition state wherein a temperature does not change; however, when the item

undergoes the supercholihgistateydyenswienwiimnerddaiesdohpassdprodighithie:largest ice crystal
generation zone is long (even when it 20remains in the largest ice crystal generation zone for a long
time) in a freeziffj Bt FHEFRTAL R EFYSti S hprRHIEAGEEnBTe et dpproximately evenly

formed in the Whgle.{RadteM.and syRseaoiingresaing. ol doodualitygap be performed, in which

point, the supercooling freezing in the present invention can be said a new reezing method.

25[0161]There issnehprabigrranlysifsaiaegitemdniemgees dadRe copling.statg even if

proceeds, a supercocled siate is released at 2 certain timing, and moisture inside the
stored product freezes immediately.  Afier the moisture freezes, instant freezing is
performed by biowing cool air rapidly into the switching compartment 4, or by lowering
the set temperature further in order to freeze the parts other than the moisture as soon as

10 possible, and when the parts other than the moisture is frozen, supercooling freezing is
completed. While the user is manipulating the controlling panel 60, pressing the
instant freezing switch 60¢, and performing control of “instant freezing (supercooling
freezing),” it is displayed on the control panel 60 that it is during “instant freezing.”
[01507  The above describes an example wherein temperature detection in the

15 switching compartment 4 is performed by the switching compartment thermistor 19,
and temperature detection of the stored product 25 that is put in is performed by the
thermopile 22; however, it is also acceptable that, for example, the temperature in the
switching compartment 4 is detected by the thermopile 22, and by opening and closing
the switching compartment damper 13, the temperature in the switching compariment 4

20 iscontrolled. That s, it is also applicable to have both temperature detection of the air
temperature inside the storage compartment and temperature detection of the surface
temperature of the stored product performed only by the thermopile 22, which is a
temperature detecting means.
f0151] It is also applicable that the temperature T1 of the stored product during a

25 supercooling freezing process is directly displayved in numerical value on the control



98 a freezing process after that takes a long time, since it has little effect on an ice crystal condition;
however by performing freezing rapidly when the food item enters a freezing process after the
supercooling state is released, a possibility for ice crystals to become enlarged gets much lower, and
the food item of good quality can be gained. Further, 5 since it is also possible to avoid a lowering
factor (for example, bacteria growth, etc.) of the quality of the food item other than the factor related to
ice crystals, freezing of better quality can be perfonﬁéd. [0162]In the above, it is described until this
point a case wherein a food item that has entered a supercooling state is released from supercooling
and is frozen; however, there 10is n%in%(%%ssit to freeze the food item IlkL%th%s entered the

. g CCOIMES POSsIRe G user 1o se¢ e surface temperatiure .
supercooling state. As for an advantage of supercooling preservation to keep the supercooling state

without freezingsthiedfgoghitem imdtk that Siecaathesfopd-temniseatdragenaatall and ice crystals are not
generated at all even though the food item is preserved at a temperature equal to or lower than a
freezing temperfestegiss, a temperature at which the food item is frozen 15under nonnal conditions,

the food structuF&r%ely*mder oes.a t,rrransitign due 1io ice cr. 35?!)% X‘éh” ka?riirlllgopreserved at a low
r

5 . OW, SUDGICOgiing ITCLZIN UPCTCO0 cezZe SCT1 .
temperature. Presérvation at'a lower empe% ture 1s g?fec?lv IN preserving ffeshness on the point that

various chegnicalghanggs.@fihafood.rm.camba-Rraventiednapdbeihaduantages of preservation at a
low temperature and being unfrozen can be attained by the present invention (supercooling

20preservation andigsupesebielimypdraezing)oluwthée, sincesthe fooadlimmsigina@igypercooling state and
is in an unfrozen state, there is no need to thaw the food item. However, the supercooling state is an

unfrozen state aVfwHSHIRB IR RHETED RS TS L P EA  THE $BT5 &4 e used for growing
bacteria or variqyg chemicalichaoges, AW hisConsideted shatlondanality,6a he maintained in a

good state by 25performing supercooling freezing to have a food item frozen after undergoing a 99
food iiem, a structure of 2 casing, ete. that houses the food item, a device or a contro!

10 mechanism that determines compleiion of supercooling necessary for realizing releasing
of supercooling certainly, and a device or & control mechanism that provides a stimulus
which is considered necessary for releasing of supercooling. Further, the refrigerator 1
also meludes a function of cooling and reserving for maintaining freezing of good
quality after refeasing of supercooling.

15 [0153]  Here, supercooling freezing is divided into five states as follows according to
a food item temperature.

(1) Unfrozen state: The food item: temperature js equal to or higher than a
freezing point of the food item.
(2) Supercooling state: The food item temperature is equal to or lower than

20 the freezing point of the food jtem, and the food item is not frozen, 1t is recognized o
be in the supercooling state since the food item temperature keeps on declining,

(3) Releasing of supercooling: The food itemn temperature returns to the
freezing point from a femperature egual o or low than the freezing point.
(4) Start of freezing to freezing completion state: A state wherein the food

25 item reaches the freezing point, & phase transition occurs {(if it is water, liquid water is



supercooling state as in the present invention. Therefore, preservation in a supercooling state
(supercooling preservation) may be inferior in food quality to (require more attention than) that in a
frozen state (supercooling freezing); however, preservation in the supercooling state is in a level
without problem when it is a 5short-term preservation (for example, about one to three weeks).
[0163]Now, the electrostatic atomizing apparatus 2QQ installed in a storage compartment (for example,
the switching compartment 4) wherein superdooling freezing control is performed may be operated
simultaneously with start (for example, control of the instant freezing switch 60c formed in the control
panel 60) of 10supessealing {reezing santkabanEmayhe Rpesrcinthamiddle of supercooling -
freezing control. Here, the electrostatic atomizing apparatus 200 should be set to finish its operation at
a predetermined tempefatfireghisrcerptiplenditerriparatiresok offretszihg gpoirtided., 0C in a case of
water) at which the heat absorbing fin part 211 of the cooling plate 210 or dew condensation water that
has condensed T the Reat %é‘ﬁ%%f%?ﬁéh fiR 55T 941 does not freeze. [0164]That is, when the instant
freezing switch GQ¢formeq, iRdhaLOMERAREFEA IS ARaIAIEsthe.sUPsLcRQlAg freezing control is
started and the temperature in the storage compartment is gradually decreased, and in the meantime,
the electrostatiaitomizifiy &ppeafatysrRO0IY dperated Sithfiitameioesty.3katkbstart (for example,
manipulation of the 20instant freezing switch 60c formed in the control panel 60) of supercooling
freezing controlSBFIEETS Fahe" ot B arelie Rt iTet e b SEXPE BT St PcbYing freezing control,
then at the timeg.detected temperature of the switching compartment thermistor 19, which is the fast
temperature detecting means, (or the thermopile 22, which is the second temperature detecting
means, can be (ret] as shauhstituia)iin statled. hothesioragerdbegmpasine rofaerexample, the
switching compartment 4) reaches the predetermined 100 temperature, the operation of the
electrostatic atoiZiA¢aAppraeas sridnkidiad Torospaté: 1wy gpplitkble that the electrostatic

atomizing "115) parc%gl :Stigno grlgmmoting supercooling (lowering a temperature that is reached in a

sepercooling state) in the states {1) to {2), a condition for releasing the supercooling
state and starting freezing in (3), and conditons for keeping guality of the food item that
is supercooled frozen in (4} and (5).  When a sufficiently increased supercooling
degree (femperature difference between the freezing potnt of the food item and a

15  temperature reached by supercooling) is obtained by controlling {1} to (3}, the effect
does not disappear by (4) and (5). However, in 2 case wherein a supercooling state is
maintzined, when the door is opened for a long time because of moving a food Hem in
and out, or a set temperature is equal t or higher than the freezing point, and a
temperature inside a supercooling compartment becomes, for example, equal to or

20 higher than 9°C and the supercooling state is reicased, the process is started again from
the state (1) once again.
{01561  Next, the processes of {1} 1o (3) will be described.

First, an explanation will be provided based on an examination resalt at the

time a slice of beef with a thickness of 15 mm and 2 weight of 150 g is inserted as a

25 food ttem. A condition for supercooling in a supercooling compartment (the same as a



operated in a case wherein the instant freezing switch 60c formed in the control panel 60 is operated,
and supercooling freezing control is performed after a lapse of a 5predetermined time. In this way,
since dew condensation water can be sprayed in the storage compartment by the electrostatic
atomizing apparatus 200 before supercooling freezing control starts, preservation in a supercooling
state or preservation in a supercooling freezing staﬁﬁscan be performed in a state wherein a stored
item is moisturized. 10[0166]Here, in a case when the high-voltage power supply part 250 of the
electrostatic atomizing apparatus 200 may be damaged by dew condensation freezing, it is applicable

to form the highaueitage. POMer s uRPlYRaH.2PR Bt ihaslestmsiaticialomizing apparatus 200 as a

separate member without forming it integrally with the electrostatic atomizing apparatus 200 as a Kit,
and to install thé&hsigfimiscitagepdwer iSsupplypént Rbdtas frseparatérpreraberingot in a storage
compartment, but in the control device 30 having no risk of freezing or dew condensation, etc., for

instance. Furth&Pif 3L a4EFRERPRR T et DA i MBRZiR g 4 pPaiitdd 200 is installed in the
storage comparpeni I FYREISARlng, [P AIDE.OF {IReFICLis RerloImEg p perform freezing

preservation by providing a heating means in a vicinity of the electrostatic 20atomizing apparatus 200,
even when fhe saeling. plate-2dRinthp-alectrotle. el dinDipark 220:daneh theveiselasge electrode 230, etc.
are frozen, they can be unfrozen by applying an electrical current to the heating means, and the

electrostatic atoffeTHY =P PPafiisobotast bertise oatparirrhEdiaiar wieHthe temperature inside the

storage compark e fisesnThe. SleCasials alomizing, APRRrAS, 200 aRgjatgs also when the mist
spray 25switch 60e formed In the control panel 60 I1s controlled.
the food item is Jarge). Since an ice crystal grows from an ice nucleus as a center, even
when only a part of the food item is frozen, the ice crystal grows from the ice nucleus
10 by introducing moisture in an unfrozen part.  As a resalt, a large acicular ice crystal is
procduced. The acicular ice crystal or a large joe crystal generated between cells, etc.
leads to outflow of moisture or destruction of cells, and causes drip loss at the time of
thawing of the food item,
[0157]  The result is that original juicmess of the food item is reduced, nutrition such
15 as frec amino acid is reducad, and the texture gets worse, Meanwhile, too slow a
cooting speed is less of 2 problem with maintaining of the cooling state, but is a
problem with the quality of the food item getting worse by a growth of bacteriz and
oxidation, etc. because the unfrozen state is lengthened. That is, the unfrozen state is
prevented from being long by cooling so as to make the difference between the surface
20 temperature and the core temperature small until the freezing point, and by increasing
the cooling speed so that the temperature quickly reaches a lowest mark of the core
temperatuare, and releasing supercooling when the temperature reaches a temperature
equal to or lower than the freezing point (in 2 supercooling state),.  In this way,

temperatore control and cool air conditioning until the food item reaches the freezing

Z5  point, until the food item reaches the supercooling state equal to or lower than the



101 [01671lt is also applicable that as an initial setting of the mist spraying apparatu (the electrostatic
atomizing apparatus 200), the operation of the mist spraying apparatus (the electrostatic atomizing
apparatus 200) is set to operate only when the mist spray switch 60e is manipulated, and a setting of a
timing (setting the timing of the electrostatic atomizing apparatus 200 to operate, such as whether it
operates and stops in conjunction with control of the instant freezing switch 60c, whether it operates at
predetermined intervals, whether it operates and sl%ips in conjunction with opening and closing of a
door, whether it operates and stops in conjunction with an outer air temperature or a temperature

inside a storage compatnent, whethes, . oneratesand stons.n eaalglion gwith on and off of the

compressor 12 oF thercocl air circulation , or Whether It operates and stops in conjunction with
opening and clesing.eiihe famprs devicandde SQHaR) ahatO PRy atendisavadien the mist spraying
apparatus (the electrostatic atomizing apparatus 200) operates can be set afterward when a user
selects a compartehlent\Withs ihascamphetivedd sotadtishrshiteria0a Rsepemeting a temperature setting

in a storage 15compartment with %hag temperature zone Jr sferﬁwitc 60b, in which case the

. S i 1hacte neion, there s a,m O s traviolet of oZone, |
electrostatic atS?ﬁ‘i‘%m@%p%%ﬁé us may’be made to operalf’ In conjunction with control of the other

control switcheg, fhe femperatures in the other storage compartment, opening and closing of the door,
or on and off of the compressor 12 or the cool air circulation fan 14, and so on, without need of

controlling the misBspray suiteh6ebA0jOL68: tRurthar pyimdhgdmgdsttiaidirect cooling air trunk and
an indirect cooling air trunk, and by installing a flow volume control means such as a damper as well in

at least one stoFSEEEHH PEFRISATPETTEEHE T DS SR SRR A& cooling and direct

cooling, t IS posghle, 9, PLRYIAR,HEIRITIBIAIGLLA & SIRkdRDShiing Aplarage compartment wherein
instant freezing, normal freezing, supercooling freézing and 25supercooling reservation are
switchable, ancioapabile aipSjatayha G4ais arxsizen ) SibyosE6R to spray water droplets that
10 are made into nano-size mist by operating the electrostatic atomizing apparatus 200, and
a growth of bacteria and oxidation, etc, can be prevented by ozone, radical, elc. in
nano-size mist; therefore, a refrigerator and a food reservation method in the refrigerator
is obtained wherein it is possibie to prevent that the original juiciness of the food item is
reduced, that nutrition such as free amino acid is reduced, and that the {exture gets
15  worse even when the unfrozen state is lengthened by making the cooling speed slow
and maintaining the supercooling state for a long time at the time of copwoliing
supercooling freezing, and further, since the food iiem can be preserved ina s
upercooling state (unfrozen state) for an extended period, it is possible to obtain a
preserved food whose thawing is unnecessary, original juiciness can be retained,
20 nutrition such as free amine acid is not reduced, and texture is good.
[0159]  Further, since it is possible to spray water droplets miniaturized and made into
nano-size mist, the water droplets can be sprayed uniformly in the storage compartment,
and a stored item is kept fresh and prevented from dryness by the water droplets made

into nano-size mist. Therefore, a stored item in & supercooling state, a stored item: in a

25 supercooling freezing state, and a stored item in a normal cooling state can be kept fresh



electrostatic atomization. Furthermore, since it is possible to switch (choose using) indirect cooling and
direct cooling, a storage compartment (for example, the switching compartment) can be made under
high humidity by switching to indirect cooling, and can be used also as a vegetable storage
compartment capable of maintaining a high 5humidity state by spraying nano-size mist, hence it is
possible to provide the refrigerator 1 or the storag%,}hat is clean and capable of preserving a vegetable
fresh. In addition, since the electrostatic atomizing apparatus 200 is allocated in the storage
compartment, it is possible to evenly spray fine nano-size mist in the storage compartment, perform

bacterial eracicaign AIRdS AUade AR gk RiESERRISSIRTS A RTevent rying, 106tc nside

the storage compgﬁtment. [0169]Further, since as a high-quality freezing function, a supercooling
freezing functiqerigeato piagdin: adrkition: te:as cenyaatiorigitinstabi treezinbieand further, the electrostatic
atomizing apparatus 200 can be included, there is an effect that high-quality freezing capable of
preventing dryiprifesing redate flerasetrmr e AR BTar iss e A ERErgy-saving freezing can

be realized s g, measiye for dlobal enyropment, 6an b reali./0 LT QIRUthermore, by introducing
cool air in a space for performing Supercooling and by adrgpting a cooling structure capable of

controlling tempegalidrasvhereincoalingtamperaiurs:can-hechasgeddaiplueal temperatures, there is
an effect that supercooling 20freezing of a food item including edible meat can be realized, and further,
since nano-sizénmistwaamivespiapant it podsbliectede st Aobrttdneiseraditition, provide

antibacterial effect and prevent dryig&,etc. inside the st%r%%em%%{rgggrtmgent with, a structure and control
of a refrigeratoPIREFIR AL difrsrEht grea R S e CBRvERtiona one. o1 [taf%‘ﬁ&ccording to the

present inventi%@eﬂ@ﬁ%r@&rl{ﬁ@fﬁg SENSOLWIRLEXA0RI6S dSudDRoling state, even if the

time of passage in the temperature zone (around ~10°C to -1°C) including the largest ice

10 crystal generation zone (-5°C to -1°C) is long, an ice crystal after being frozen does not
become large, and approximately uniform fine ice crystals can be produced.  In
freezing using the temperature zone including and around the largest ice crystal
tomperature zone, the way of supercooling freezing in the present invention is 2 new
freczing method in that small ice crystals are formed in large numbers, and it is a high

15 quality freezing. Further, in the supercooling freezing in the present invention, it is
confirmed that when a supercooling state is refeased, freezing starts, and an item is
completely frozen after undergoing a phase transition state wherein a temperature does
not change; however, when the item undergoes the supercooling state, even when a time
it takes to pass through the fargest ice crystal generation zone is long {even when it

20 remains in the largest ice crystal generation zone for a long time) in a freezing process
affer that, ice crystals are not enlarged, are fine and approximately evenly formed in the
whole food item, and supercooling freezing of good quality can be performed, in which
point, the supercooling freezing in the present invention can be said a new freezing
method.

25 {0161]  There is no problem only if a food item undergoes a supercocling state even if



used as the temperature detecting means, a surface temperature of a food item can be measured, a
temperature (for example, the surface temperature of the food item) closer to the food item can be
detected, and thus, success rate of supercooling freezing rises, and freezing preservation
(supercooling freezing) of fine food quality can be provided. 5[0172]According to the present invention,
since a supercooling freezing function to perform frgezing after the supercooling state is included, it is
possible to perform freezing of high quality wherein sizes and shapes of ice crystals generated at the
time of freezing are less likely to damage a structure of an original food item. Further, since the ice
crystals are small, 3 state close 10 Anigingl slatcanbepRiainad:eysn hadee 10 crystals are
broken, and foo qua%i{)y such as taste, texture, a preservation state etc. of the food item at the time of
defrosting is favenafle. ibwibarsmearensindesipgessoplingdbelingtta perforrdictraazing after the
supercooling state is included, ice nuclei are small and fine, and the ice nuclei are approximately
uniformly formexpesisaieris remrepstietpriijedeestaras iy &y ite e ét®Yood quality is better

than that n a cage of normal {eezing orinstant fegring Adcilianally. spge miniaturized nano-size

. nlarged : o )
mist can be unﬁ‘orrﬁ?ygspraye In a storage compartment, there is an effect that it is possible to perform
bacterial eradication.revideinntinasiesiahefiack-andpeyant dadnag preventionas well. [0173]Further,
in a food item whereto supercooling freezing is performed in the 20refrigerator 1 of the present
invention, sincete orbtingtepeatiten thketihme bf Breatirrd Biserrodtintyettaliedtbw, ice crystals begin
to grow at a time after the temperature declines uniformly to the inside of the food item, and there is no
possibility that iF8&YAIAEPEER Generated unevenly grow, and the size of the ice crystals generated

inside the food jiger are,smallR0d ApRIQMaElavRR: sherelareifaathaualiprean be 25maintained,
and further by instaﬂling the electrostatic atomizing apparatus 200, itis 104 possible to prevent drying

of the food itemepederpdactsyakeraditatio froancbprovide anilduerarkivefachestc. in a storage
compartment, hence food quality is less likely to deteriorate even thogtgke] a‘gt%gad item is preserved for

a long timé fn tHereaperiBanfaaeiosidt? RGP SPTIR RE SSresent invention includes the
freezing Compmm&?v%é%&?ﬁ%r%o%fh?ﬂ%&@ﬂi&ﬁ‘E@R%@L@%%Qo@ﬁﬁ@b@@% @d item continuously or in a

a . . .
phased manner from 0C to a temperature in a freezing temperature zone by cooling air circulating
from the cooler #3:thencanling:chim gartrnentwhichis alocateeh nsitedlie freesting compartment 6, and
which maintains a food item in the supercooling state
are not generated at all even though the foed item is preserved at a tlemperature equal to
or lower than a freezing temperature, i.e., a temperature at which the food item is frozen
15  under normal conditions, the food structure rarely undergoes a transition dus to ice
crystals while being preserved at 2 Jow temperature.  Preservation at a iower
temperature is effective in preserving freshness on the point that various chemical
changes of the food item can be prevented, and both advantages of preservation at a low
temperature and being unfrozen can be attzined by the present invention {supercooling
20 preservation and supercooling freezing). Further, since the food item is ina
supercooling state and is in an unfrozen state, there is no need to thaw the food item.
However, the supercooling state is ap unfrozen state, and when moisture in the food
itern is unfrozen, the moistare may be used for growing bacteria or various chemical

changes, but it is considered that food quality can be maintained in a good state by

25  performing supercooling freezing to have a food item frozen after undergoing a



10wherein the food item is not frozen even at a temperature equal to or lower than a freezing point by
taking in cool air that is blown from the cool air outlet of the freezing compartment 6 and is absorbed in
the cooler 13, a temperature setting means which sets a temperature in the freezing compartment 6
equal to or lower than -2C but equal to or higher than -15C so that the food item stored in the cooling
compartment achieves a 15supercooling state, a cool air conditioning means which conditions the cool
air blown into the freezing compartment 6 and takeft in the cooling compartment so as to prevent air
speed surrounding the food item housed in the cooling compartment, and to maintain the stored food

item in the cooling compartment to be in.the Su(perquolipges te..a:supercooling release means which
: sent g N tvaty .
releases the sdﬁ%%ﬁé%"o’ﬁﬁé‘a é{:fg%énbye Bﬁeégﬁgiﬁg% e air Ze(r)ss(f)eel}c%or the temperature, etc. surrounding the

food item housggldrdiiecealingSemparirenkRR0E Feezing e mpefaigacsetting means which
performs freezing preservation at a set temperature lower than 0C whereby the food item is cooled

rapidly by increasisiy thecafesradasikrondipey e Guer e MrsERg g tietemperature surrounding

the food item after supercooling is r?,leas%'d‘, an ise vavﬁ%mergglngeiﬁgzti%% energy-saving and
high-quality freBSHG 708 {5 FE]R&rES TKE SiOrAge compartment which ¢an perform supercooling

cooling, supercgalingfreezing:aneinsiapkreesing MavwbeLier than the switching compartment 4.
and also the other storage compartments such as the freezing compartment 6, the vegetable

compartment 5{0et6] behgr.cordigured:torimeitide:apdirect Bootirgedin trgmkeand 5an indirect cooling air
trunk, and be capable of switching air trunks may be made to perform supercooling freezing and

instant freezingt fPAMTESHTAY" SATREoFE G EEI SRR AN 5 1 SRS °8A% S user can set a preferred
storage Compaﬁe@gﬁé581%%%@?@%&%@%%&%9&&5%&9QQH%F%% g,at choice, and the

refrigerator or the storage that is easy to use for a user can be provided. Furthermore, the electrostatic
control of the instant freezing switch 60c formed in the control panel 60} of

10  supercooling freezing control, and may be operated in the middle of supercooling
freezing control.  Here, the electrostatic atomizing apparatus 200 should be set to
finish its operation at a predetermined temperature (for example, a temperature of a
freezing point, i.e., 0°C in a case of water) at which the heat absorbing fin part 211 of
the cooling plate 210 or dew condensation water that has condensed in the heat

15 absorbing fin part 211 does not freeze.
[0164]  Thatis, when the instant freezing switch 60¢ formed in the contro) panel 60 is
operated, the supercooling freezing contrel is started and the temperature in the storage
compartment is gradually decreased, and in the meantime, the electrostatic atomizing
apparatus 200 is operated simultaneousty with start (for example, manipulation of the

20  instant freezing switch 60c formed in the control panel 60) of supercooiing freezing
conirot or after a lapse of a predetermined time after start of supercooling freezing
control, then at the time a detected temperature of the switching compartment thermistor
19, which is the first temperature detecting means, {or the thermopile 22, which is the

second temperatare detecting means, can be used as a substitute) installed in the storage

[
Lh

compartment (for example, the switching compartment 4) reaches the predetermined



10 atomizing apparatus 200 can be installed in any storage compa ents (for example, the refrigerating
compartment 2, the switching compartment 4, the vegetable compartment 5, and the freezing
compartment 6, etc.) if only a heating means is installed depending on temperature zones wherein the
inside of the storage compartments are controlled. [0176](Display during operation of the electrostatic
atomizing apparatus) 15Next, it will be described a visual confirmation means with an example of the
refrigerator | in a case wherein the visual confirmafith means is installed in the cover 300 of the
electrostatic atomizing apparatus 200 so that a user can visually confirm whether the electrostatic
atomizing apparatus 200 is operating. In the present embodiment, as shown in Fig. 4, Fig. 5, Figs. 18
to 20, at least JFEPETELIIE AREALbH ST S BP A RII& &, FPEBE Ak %’I’:‘ﬁ?%r example, is installed
inside the cover300 or qu.ha.cayer,A0R Usalkal e alstiasialinajpminaagparalus 200 5o that the
user can visually confirm whether the electrostatic atomizing apparatus 200 is operating. The
electrostatic atepziagiapper atidsilightiodotismngdevtalight vpnad thedimersheelectrostatic atomizing
apparatus 200 is operating, which is capable of lighting up or 25flashing when the electrostatic
atomizing appafitseroudLwpurstiy st trrs ekl PR BHEANIGHMIAbsing door (the door) of the
storage cogpartment s opened, which can.be confined BY, a4serudishallyi+ iave, when the
electrostatic attfmlzmg apparatus 00 1€ not operating at the time the opéning and closing door (the

door) of the storageLomparmentis apesedictherplpgiastatic atomizingrappaatus light 600 should
Spreferably be used as a light inside the refrigerator, and lit up continuously in a color (for example,
white) which cafieprrasenid sithe Hefarrvsivie tlerrendbur st CVRER tHenéléctrostatic atomizing

apparatus 200 is oper?tinﬁeat, the time E}he o) ening1 and closin d? %gg:%door) of the storage
|

0
) | o' 5 state
compartment is*OBEHeTERE 2186 STt Blomizing apparatus lignt 600 should preferably be made to

flash or be turngg @ff.apnd so on, which 10can be visually confirmed by the user by a lighting method
different from that in a case
10 [0166]  Here, in a case when the high-voltage power supply part 250 of the

electrostatic atomizing apparatus 200 may be damaged by dew condensation or freezing,
it is applicable 1o form the high-voltage power supply part 250 of the electrostatic
atomizing apparatus 200 as a separate member without forming it integrally with the
electrostatic atomizing apparatus 200 as a kit, and 1o install the high-voltage power

15 supply part 25C as a separate member, not in a storage compartment, but in the conwol
device 30 having no risk of freezing or dew condensation, etc., for instance.  Further,
in a case in which the electrostatic atomizing apparatus 200 is installed in the storage
compartment wherein supercooling freezing or freezing is performed to perform
freezing preservation by providing a heating means in a vicinity of the electrostatic

20 atomizing apparatus 200, even when the cooling plate 210, the electrode holding part
720, and the discharge elecrode 230, etc. are frozen, they can be unfrozen by applying
an electrical current to the heating means, and the electrostatic atomizing apparatus 200
can be used again immediately when the temperature inside the storage compartment
rises. The electrostatic atomizing apparatus 200 operates also when the mist spray

25  switch 60e formed in the control panel 60 is controlled.



wherein the electrostatic atomizing apparatus light 600 is used as the light inside the refrigerator at the
time the electrostatic atomizing apparatus 200 is not operating. [0177]In a case wherein the
electrostatic atomizing apparatus light 600 is installed inside the cover 300, when one or plural
openings (for example, the front surface 150pening part 515, the side surface opening (not shown in
the diagrams), the upper surface opening (not shown in the dianrams), or the lower surface opening
(not shown in the diagrams)) which are openings with approximate sizes that a user cannot insert a
finger therein are formed in the front surface or the both side surfaces, it is possible to notify that the

electrostatic atgg?g?;ng %Qgﬁgg%ﬁéi%ﬁat%%g%qg 9 Q’XQQOQ} 2any.s S@fﬁ%%lﬁ%z?%gggﬁe;@y placing the

electrostatic atomizing appara a posmoﬁl‘ where't m the electrostatic atomizing

apparatus light S0 ot EXRIE 2R BoO Bl apaks @l6ekie alks iRtgikbepsiakagaeompartment from the
openings as apertures. Further, also in the case wherein the electrostatic atomizing apparatus light
600 also servestesrtheilighininsitktimena?it) érstor, drdstposisibhen i ptey indide of the storage
compartment 25without providing a light inside the r geerator s%ar?tel , and sufficient luminance

efri
can 107 be enSltEd BRNE o RERHC By SaiRg e S S aRa the nan

e numbers of the openings as

apertures in the, 6ayer.300.50.48a INSIdeIhe. 110 GNP SIERNP & RYRAA iradiated with

sufficient luminance, since the inside of the storage compartment can be irradiated during operation of
the electrostaticvatammizihof ap paratus200 swiid possiledoSnetiy thatdhereledtrostatic atomizing
apparatus 200 is operatin% without any special devisal. in addition, even when the electrostatic

atomizing appaf&tiéth LSBFFS BETAS HTERYKTIR SR MR RIS bnce the electrostatic
atomizing apparatus ight, §09.can IrAdiale, EYeRIHINSIAR LR6,310RER LAMARFIMent without providing a

light inside the refrigerator separately, the electrostatic atomizing apparatus light 600 can replace
10the light insidentheatal igasaicterQd LBHerenhDwitsing: ardtitkenlctopmissipncditzD or two or more

LEDs emitting

10 with on and off of the compressor 12 or the cool air circulation fan 14, or whether it
operates and stops in conjunction with opening and closing of the damper device, and so
on) or an operation time when the mist spraying apparatus (the elecrostatic atomizing
apparatus 200) operates can be set afterward when 2 user selects a compartment with the
compartment selection switch 60a, or performs a temperature setting in a storage

15 compariment with the temperature zone transfor switch 60b, in which case the
electrostatic atomizing apparatus 200 may be made 1o operate in conjunction with
control of the other control switches, the temperatures in the other storage compartment,
opening and closing of the door, o ons and off of the compressor 12 or the cool air
circalation fan 14, and so on, without need of controlling the mist spray switch 60e,

20 [0168]  Further, by including both a direct cooling air trunk and an indirect cooling air
trunk, and by mstalling a flow volume control means such as a damper as well in at
teast one storage compartment, so as to make it pessible to switch indirect cooling and
direct cooling, it is possible o provide the refrigerator 1 or a storags including a storage

compariment wherein instant freezing, normal freezing, supercooling freezing and

25  supercooling reservation are switchable, and capable of spraying nano-size mist by



different colors for the electrostatic atomizing apparatus light 600, it is possible to use the LED(S)
separately in such a manner That an LED in white is used as a light inside the refrigerator that lights
up at the time the door of the storage compartment is open, 15and an LED in blue, green or red is
used as a light for the electrostatic atomizing apparatus that lights up at the time the electrostatic
atomizing apparatus 200 is operating. Further, as g fpeans that notifies a user visually that the
electrostatic atomizing apparatus 200 is operating, a'display such as "the electrostatic atomizing
apparatus light is on" and so on is presented on the control panel 60 provided in the door of the
storage 20compartment (oL SXAMPIE, MG S IGREIRgCOMRRIMENER.LLARgNt (an LED, etc.)
dedicated for indicating that the electrostatic atomizing apparatus is during the operation is provided
and soon, so asutirdeecabibey tadbitly dhding sendyremibtingrenti (fbt drublie fhgsearhie red. [0179]Further, by
expressing an amount of sprayed mist or a degree of bacterial 25eradication (strength of bacterial

eradication) insTHEPAEETE G BpRMIariHe Rieh i o rarlng oM MpiBedifntity of an applied
voltage or a sprayed amount of mis b@%@é@@i&ﬂ?ﬁﬁ%& of e OPSIRLON.OT ihg, electrostatic atomizing

apparatus 200 as a display of small, medium and large, or a size of a gfaph, such as a bar graph, or
as a size orthenommiberaf v parkonadigureifoeexanplesadigye sual asigdteaf mark, or a Sfigure in
a simple shape such as a square or a circle, etc.), a user can visually confirm the amount of sprayed
mist or the degre® &t Baeas st sraticarioadleol pirrrediarelysrieissnorte 24digPbase of displaying an

amount of used .electric't}/(, electricity expense %Eéjig% amount,of carbon dioxide emission, etc. in a
et

: ’ d g th : . :
figure such as a{"flec'%ﬁh Mmar tfgtse ctzw I8 args® f)rﬁ ica %gfatﬁelﬁglfrsetofggaﬁ?fa%@r% multiple parts, the

colors are changgg.dgidRarsrrdlanes withihapimber «f divisioompiehthegmarnt of sprayed mist or
the degree of bacterial eradication, etc. is displayed by the number of the divided parts whose colors

are changed. Irbthigisvayditatiop pssidienttbdispiayiihe mrrovafroisprayéravastdthesdegree of bacterial
eradication, etc. also.in a graphic display of the amount of used
10 ete. inside the storage compartmént.
[0169]  Further, since as a high-quality freezing function, 2 supercooling freezing
function 1s adopted in addition o a conventional instant freezing, and further, the
electrostatic atomizing apparatus 200 can be included, there is an effect that
high-quality freezing capable of preventing drying using less energy than a conventional
15 one, that is, an energy-saving freezing can be realized as a measure for global
environment, can be realized.
[6170]  Furthermore, by introducing cool air in a space for performing supercooling
and by adopting a cooling structure capable of controlling temperatures wherein cooling
temperatures can be changed to plural temperatures, there is an effect that supercooling
20 freezing of & food item including edible meat can be realized, and further, since
nano-size mist can be sprayed, it is possible to perform bacteria eradication, provide
antibacterial effect, and prevent drying, ete. inside the storage compartment with a
struciure and control of a refrigerator that is not different greatly from the conventional

one.

25 {01711  According to the present invention, since an infrared sensor, for example, is



electricity, the electricity expense, and the amount of carbon dioxide emission, etc.; 15therefore, a
display section is reduced in size, and further, a liquid crystal, etc. for display is small and can be
controlled easily, hence a display device and a refrigerator moderate in price and small in size can be
obtained. Further, since the amount of sprayed mist and the degree of bacterial eradication, etc.
together with the amount of used electricity, the elggiricity expense, and the amount of carbon dioxide
emission, etc. 20 can be immediately confirmed by the user only by looking a display pan in one place
without need of looking at several parts, the refrigerator 1 that is user-friendly can be obtained.

[0180]Here, at \pasisanparhgfihe saerdtmawiedemedobanesis matesakin - color through
which an inner light can transmit, such as transparent, white, milky white, 25yellow, light blue, etc.,
small in thicknemsserd a tegipriavatcfiabxaepith e Rifranspaseirop! hoSedissiidente and small in

thickness so that the inner light can be visually confirmed_from OLf!tsic%e gor example, a thin resin in

- _andth tc of =
whitish colors, Ve EWIEH BB B R B e P G aT AL EHTEFS 8k 4R BY providing at least one

(preferably plurgl) glestiostalic.alpmizing.anpaiaths Jo-600 insidethesvaia00, the whole cover

300 may be made 5to emit light in color (for example, red, orange, blue, purple, etc.) from the inside of
the cover 360. TH&tover3dingtayhbeanade tuieminlightupstielveliseohtfencowaer 300, or in the
emission color of the electrostatic atomizing apparatus light 600._in this case, by not forming an
opening or a sliP*BtE frTree Ry teUPRERUrsR t 5VRT e L6 BE TRt RPRERight inside of the cover

300, but by forrging,an QpeRIng:OL.2f .16 5.1 05U TacES QLIDG JRPEE ARdower surfaces of the

cover 300, etc. to let cool air and nano-size mist pass, and further by setting the electrostatic atomizing
apparatus light f&ekpravidediethaismeern 300tie besaorikikd fettide. emitdighindor example, ultraviolet
light at a level having less affect on the human body, etc.) of a wavelength having bacterial
eradication, antiffdetsrarifEch At HESHST 2P EHREEIIG RIRSES Hitdesr #5Fdm the front surface of
the cover ?180 and usegrioi not iél Grp'r&‘%ed with Iitgsig&girectly;

orystals are efn, an ity such as exture,’? preservation state, etc. of
the food item at the time of defrosting is favorable, Furthermore, since supercooling
freezing to perform freezing afier the supercooling state is included, ice nuckel are small
and fine, and the ice nuclel are approximately uniformly formed all over a refrigerated
object, such as a food item, hence the food quality is better than that in a case of normal

15 freezing or mstant freezing.  Additionally, since miniaturized nano-size mist can be
uniformly sprayed in a storage compartment, there is 2n effect that it is possible to
perform bacterial eradication, provide antibacterial effect, and prevent drying
prevention as well.
[6173]7  Further, in a food item whereto supercooling freezing is performed in the

20 refrigerator 1 of the present invention, since a cooling speed at the tims of creating a
supercooling state is slow, ice crystals begin to grow at a time after the temperature
declines uniformly to the inside of the food item, and there is no possibility that ice
crystals partly generated uncvenly grow, and the size of the ice crystals generated inside
the food item are small and approximately even; therefore, food quality can be

25  maintained, and further by installing the electrostatic atomizing apparatus 200, it is



therefore, there is no influence on the human body, and bacterial eradication and deodorizing effects
can be obtained by the electrostatic atomizing apparatus light 600 and bacterial eradication and
deodorizing effects by spraying nano-size mist are improved. 20[0181]By providing the electrostatic
atomizing apparatus light 600 inside the cover 300 as just described, since the cover 300 can emit
light in a wide range (for example, the whole cover; 300, or at least a part of the cover 300), even when
stored items such as food items,etc. are housed around the electrostatic atomizing apparatus 200,
such as in the front of the electrostatic atomizing apparatus 200, it is possible to visually confirm 25at

once that the cgyehRQ0psemiiting daht fsamdbehuesh tha-stored:temsadayrthae, itis 110 also

applicable to display directly on the cover 300 that the electrostatic atomizing apparatus 200 (the mist
spraying apparattiskisigpdretirty, s chras toupirgari despraydopdiatiolss [B48R](Use of the light inside
the refrigerator for display that the electrostatic Satomizing apparatus is during operation) Here, it
is described in HHETSHEE AR BReH ARG Sirrs el ¥ dB R R o SR AN Baratus light 600 is
installed in the glectrostatic atomizing apparatus 200 and it is visually confirmed that the electrostatic
atomizing apparatus 200 is during operation; however, it is also applicable that the electrostatic
atomizing apparatus 20this<Qgung aperptien iswisalhyleanfisntedhy wsipgasighting device 900 in a
storage compartment (inside a refrigerator) inside the refrigerating compartment 2, which is a storage
compartment, fOCBRAR AT THETEPRIFE SIS HRSHIRCARIE terhaavirtesiighiiiperstice 900 inside the
storage compart%ger}tﬁalscaogiﬁpal%thaﬁhe elgecgg}st{gtice%tt%mizinq) apparatus 200 is during operation.

15[0183]Fig. 21'is a schematic sectional side view of the re rlzé)réera}for 1tc?eagcribing the embodiment of

the present inveptigaind e effigerator, hdbotederesentembod Banheudasplural storage
compartments such as the refrigerating compartment 2, the ice making compartment 3 (not shown in
the diagrams), fifezgwiehipgeohipad ot meinthascleiable edmparendne ol the freezing
compartmept6 that inglude, spaces 1g hovse 20stared e (ed/ e gig - Further, the refrigerator
| includes the hlngecfin
freezing point by taking in cool air that is blown from the cool air outiet of the freezing
compartment 6 and is absorbed in the cooler 13, a temperature setting means which sets
a temperature in the freezing compartment 6 equal to or lower than -2°C but equal 1o or
higher than -15°C so that the food item stored in the cooling compartment achieves &
15 supercooling state, a cool air conditioning means which conditions the cool air blown
into the freezing compartment 6 and taken in the cooling compartment so as to prevent
air speed surrounding the food item housed in the cooling compartment, and t¢ maintain
the stored food item in the cooling compartment o be in the supercooling state, a
supercooling release means which releases the supercooling state by changing the air
20 speed or the temperature, eic. surrounding the food item housed in the cooling
compariment, and a freezing temperature setting means which performs freezing
preservation at a set temperature lower than 0°C whereby the food item is cooled
rapidly by increasing the air speed surrounding the food item or lowering the

temperature surrounding the food item after supercooling is released, and is capable of

25 realizing energy-saving and high-quality freezing.



refrigerating compartment door 7, the slide-out ice making compartment door 8 (not shown in the
diagrams), the switching compaitnient door 9, the vegetable compartment door 10, and the freezing
compartment door 11, each of which opens and shields a space between inside and outside the
compartment. A plural inside refrigerator shelves 80 25(loading shelves) are provided in the
refrigerating compartment 2, which is the storage %(}:ompartment placed in the uppermost part of the
refrigerator 1, and the approximately closed containers 2X and 2Y are placed below the inside
refrigerator shelf 80 provided in the undermost level, which may be used as a chilled compartment that
is temperature geptpllefdn a.chillgd IGMPEHRILEGIAONR RIBRPIGXINBLGN.o3d0 +3C, or may be used
5as a vegetable compartment or a vegetable preservation container that is controlled in a vegetable

compartment tesaperatincizong oldapprokinaieiy:+BGiter #heCthd hetsMitchinguoempartment 4 is
provided below the refrigerating compartment 2, and the vegetable compartment 5 is provided below

the switching chiBAAAERCHRTLITESE POTE" SR TEP cCORTERHIS HPBPRIBFB\AdRE below the vegetable
compartment 5 {38, d QIRMEHIAS! RR Al IRIOR AL, HElelaallel g elljperating compartment
i inter ' ' or she

2 having the refrigerating compal intent door 7 and the inside refrigera ves 80 (the loading
shelves), ets. wilk baidescsibgdi-howvemandbpsefigeraing comprr et i ROt Limited to this.
[0184]Here, the refrigerator 1 is in an approximately rectangular parallelepiped 15shape as shown in
Fig. 21, and badetiosn trerirdiegBersmanine drisn: Sereerelngasator Ay agegface on the front side having

the door is referred to as a front su#facde, and a surfacfe on the back side with respect to the front
an Do used, and a erred stor,

surface is referrd To a8 & BAcK surtace. ﬁsﬁ%agfs?ltlaﬁg‘upper Sige fﬁ]mé’ %ﬂel?ﬁﬁtgms%de) in Fig, 21 is referred

to as a top surfageetbedapensionthesfioansidekis refartedd0 a8 f:batigmsusface, and the other two

sides are 20referred to as side surfaces (here, from an anterior view, the left side is a left side surface,
and the right sidecigetightt sidesunface) a Additobraltyyifadth ' rehdgeratihgebompaitment 2 which is
opened and closed by the refrigerating compartment door 7, the plural inside refrigerator shelves 80

(the loading shelt/Ba58 BRI GUETER FERISHPEB ICREAS SHPRHGEE H PP d%s to be
approximately p,@;?@t;%gggg%%@%@ s(ﬁ(cﬂ'ﬂ% goﬁg%gg& §’L{gg&%}m@§g&@%m;ge of the refrigerating

compartment 2 is divided an _
5, and the freezing compartment 6, etc,} if only a heating means is installed depending

on temperature zones wherein the inside of the storage compartments are controlied.
{61767  (Display during operation of the electrostatic atomizing apparatus)

15 Next, it will be described a visual confirmation means with an example of the
refrigerator } in a case wherein the visual confirmation means is installed in the cover
300 of the electrostatic atomizing apparatus 200 so that a user can visually confirm
whether the electrostatic atomizing apparatus 200 is operating.  In the present
embodiment, as shown in Fig. 4, Fig. 5, Figs. 18 to 20, at least one electrostatic

20 atomizing apparatus light 600 of an LED, for example, is installed inside the cover 300
or on the cover 300 iiseif of the electrostatic atomizing apparatus 200 so that the user
can visually confirm whether the electrostatic atomizing apparatus 200 is operating.
The electrostatic atomizing apparatus light 600 is made to light up at the time the
electrostatic atomizing apparatus 200 is operating, which is capable of lighting up or

25 flashing when the electrostatic atomizing apparatus 200 is operating at the time the



112 storage efficiency of the stored items is improved. [0185)Further, in the present embodiment, the
control device 30 is provided in a bottom surface wall of the refrigerator 1 below the storage
compartment (for example, the freezing compartment 6) provided in the undermost level of the
refrigerator 1, which 5controls each means constituting the refrigerator I. Of course, the control device
30 (the control means) may be provided in an uppelrggart of the rear surface of the storage
compartment (for example, the refrigerating compartment 2) provided in the uppermost level of the
refrigerator 1. The control device 30 performs control for plural LEDs 910 (an LED 910a, an LED 910b,

an LED 910¢, agbdzR 9400k kdERIAAS A @ bR HAHID inshdedinybs ighting device 900

mainly for illuminating inside of the refrigerating compartment 2. [0186]Fig. 22 is a front perspective
view of the refrigevateon bdeserivimiith Hem badinhe st obtheipresentzmpentionno®s shown in Fig. 22, the

lighting device 900 using as a light source the plural LEDs 910 that emit visible light for making it
possible 15 for ANSEFTSASHARF CORAPA RGP AR LT HBdsrRsEh iftEstight, etc. is provided in the

side portion (hegsinafterreferied t9.a5.anaReLSits. WAl 2R).LINg inpgryvall of the refrigerating

compartment 2. In the present embodiment, the lighting device 900 is provided in a position forward

(nearer to the refgeratingeompatmenideorfratihemnianoceadgasiofdihedinside refrigerator shelves
80 in the inner side wall 2P so that lights 20emitted by the LEDs 910 in the lighting device 900 are not
hidden by a stof&H StaRtIe Ve +hidea Whifethtp Betorids emfignoosed o the inside refrigerator

shelve 80. Further q%lor the vertical dig%‘gion, therplurtg!3 IﬁEDtﬁe%lo jnclugsgsjn the lighting device 900

a
C!u- i
are allocated so as {0 é%‘f’g&%’ﬁ ?ﬁfﬁrr%%matléfi}}fﬁa%ét%een TWo in&ide %‘frlgerlélﬁor shelves 80 next to

each other amoagythe: pluialrinsige.retigeratansheides, 8k spdhakthe dalights emitted by the LEDs
910 in the lighting device 900 are less subject to the inside
apparatus light 600 should preferably be made to flash or be tumed off and so on, which

10 can be visually confirmed by the user by 2 lighting method different from that in a case
wherein the electrostatic atomizing apparatus light 600 is used as the light inside the
refrigerator at the time the elecirostatic atomizing apparatus 200 is not operating.

[0177]  Ina case wherein the electrostatic alomizing apparatus light 600 is instailed
inside the cover 300, when one or plural openings (for example, the front surface

15 opening part 513, the side surface opening (not shown in the diagrams), the upper
surface opening (not shown in the diagrams), or the Jower surface opening {not shown
in the diagrams)} which are openings with approximate sizes that a user cannot insert a
finger therein are formed in the front surface or the both side surfaces, it is possible to
notify that the electrostatic atomizing apparatus 200 is operating without any special

20 dovisal by placing the electrostatic atomizing apparatus light 600 at a position where the
light from the eleetrostatic atomizing apparatus lght 600 (for example, an LED or a
lamp, etc.) leaks into the storage compartment from the openings as apertures.  Further,
also in the case wherein the electrostatic atomizing apparatus light 600 also serves as the
light inside the refrigerator, it is possible to irradiate inside of the storage compartment

23 without providing & light mside the refrigerator separately, and sufficient luminance can



113 refrigerator shelves 80. [0187]Fig. 23 is a diagram describing a light-emitting characteristic of the
general LEDs 910. As shown in the diagram, the LEDs 910 generally have strong light directivity
regarding luminescence. Therefore, luminosity is the highest in a direction 50f an optical axis 915
perpendicular to a light-emitting plane of the LEDs 910, and luminosity decreases with distance from
the optical axis 915. Here, for example, a range thorf light is radiated with luminosity equal to or more
than 50 % of the luminosity at the optical axis 915 iSreferred to as an effective irradiation range a
(however, it does not mean that light cannot be radiated at all to a part other than in the 10effective

imadiation ranggahy:the ights sritisd Ry e,k EDS. 40 Lt Misans.fanashat predetermined

luminosity cannot be obtained other than'in the range of the effective irradiation range a by the lights
emitted by the LEps@E0i tr the:dismram ihidesarhadanpasashereirwhen the optical axis 915 is
set 00, a = 100 (approximately 50) is included in the effective irradiation range a. Further, if not
otherwise 15sp&&figgd tHe &%ﬂ?%ﬁ@@ﬂ@hi@%@%?&f?@’f&hﬁiﬁ@%ﬁ&@%écms 910 are to be

described hereipafter as directions in.a plane parallel ta the inside. refrigeratar. shelves 80 (this does
not especially Iir%% h%g?ﬂ in verfica (ﬁ’iFé%t%%)ﬁwfg%%ﬁﬁmtlﬁlggp?pevgreartﬁséér)gﬁééi?ﬂse%ti? at least one of the

plural LEDs391Giétiekdri: 92QRsHe kil Bathe 2dokd Slenthaudalds9 1fiiathe LED 910e and the
LED 9100 is used 20as the electrostatic atomizing apparatus light 600 for the electrostatic atomizing
apparatus 200, fEsisdxalmisidtionhrventierdieigeratitrgcctmipatareredoghTel open, since the plural

LEDs 910 in theilightng det\lic% 9&0 gre altl used as the li tf;tin% inside the refrigerator, the plural LEDs
910 may be lightatrin whits Rt NSt n e S hd T h ER S S E e AL AV Ypparatus 200 operates

during opening gfibg, 1e{HaettiRginside the storage compartment without providing a light inside
the refrigerator separately, the electrostatic atomizing apparatus light 600 can replace

10 the light inside the refrigerator.
f0I78]  Here, by using a dual-color emission LED or two or more LEDs emitting
different colors for the electrostatic atomizing apparatus Hght 600, it is possible o use
the LED(s) separately in such a manner that an LED in white is used as a light inside
the refrigerator that lights up at the time the door of the storage compartment is open,

15 and an LED in blue, green or red is used as a light for the electrostatic atomizing
apparatus that lights up at the time the electrostatic atomizing apparatus 200 is operating,
Further, as a means that notifies a user visually that the electrostatic atomizing apparatus
200 is operating, a display such as “the elecwostatic atomizing apparaws light is on” and
30 on 15 presented on the control panel 60 provided in the door of the storage

20 compartment (for example, the refrigerating compartment 2), or a fight (an LED, etc.)
dedicated for indicating that the electrostatic atomizing apparatus is during the operation
is provided and so on, 50 as to be able to notify the user by emitting a light in blue,
green or red.

[0179]  Further, by expressing an amount of sprayed mist or a degree of bacterial

23 eradication (strength of bacterial eradication) inside 2 storage compartment by a



25compartment door 7, at least one LED (for example, the 910a) of the plural LEDs in the 114 inside
lighting device 900 may be made to flash or light off. [0189]Of course, it is also applicable that a color
(for example, blue, red, orange, or yellow, etc.) of an LED that is lit up during operation of the
electrostatic atomizing apparatus 200 and a color (for example, white) of an LED that is lit up for
lighting 5inside the refrigerator are different colors,yhich can be simply recognized by a user visually.
Further, it is also applicable to change the color of the LED lobe used for the lighting inside the
refrigerator and have the LED flashes. Additionally, it is also applicable to have the plural LEDs lit

during operatiogsefdineraactrostaticaiomizingisPRatatus gg&y%bay@fm@tcolors of the plural LEDs

changed, or to have the LEDs 10with different colors flash alternately, in order to notify the user
immediately. [0390}rbre suheiitheesior GtithdebERatisatomilingppduring2éiperation of the electrostatic
atomizing apparatus 200 and the color of the LED for the Iighting inside the refrigerator are different

colors, the LEDYRAPISHRY HEHTR Bh Bretish SFH0l et SERm AR Mg Abbifatus 200 is lit up only
during operation,Qf the.glestiasiats Jaate mizngARPAFaHS:EAQ, aRdkisalit aff.when the electrostatic

atomizing apparatus 200 is not operating. Further, it is applicable that by using an LED which can emit
lights in twd col6esritine finglichipe andthegecand dolork:a ight nrnwinidigadofirfor example, as the rust
color is turned on when the electrostatic atomizing apparatus 200 is not operating, and a light in the

second color _(fd'i‘ﬁ”e’%é?i‘f?bl’éf‘péa&ﬁilBﬁisﬂ?lrf@fe‘f’?ﬁrﬁ%?ﬁtﬁ‘@rfﬁ'ﬁ%@?&?%&@ﬁ“éjéafféﬂ, blue, green, yellow,
orange, etc.) is ﬂiﬁﬂ%&@, glﬁré&g c%%ﬁ%%@ zgfamc%nt of used electricity, electricity expense,

and an amount of carbon dioxide emission, etc. in 2 figure such as a leaf mark, ete,, it is
also applicable that the figure is divided into multiple parts, the colors are changed in

16 accordance with the number of division, and the amount of sprayed mist or the degree
of bacterial eradication, ete. is displayed by the number of the divided parts whose
colors are changed. In this way, it is possible fo display the amount of sprayed mist,
the degree of bacterial eradication, ete. 2lso in a graphic display of the amount of used
electricity, the electricity expense, and the amount of carbon dioxide emission, ete.;

15 therefore, a display section is reduced in size, and further, a liquid crystal, etc, for
display is small and can be controlled easily, hence a display device and a refrigerator
moderate in price and small in size can be obtained, Further, since the amount of
sprayed mist and the degree of bacterial eradication, etc. together with the amount of
used cleciricity, the eleciricity expense, and the amount of carbon dioxide emission, ete,

20 can be immediately confirmed by the user only by locking a display part in one place
without need of looking at several parts, the refrigerator 1 that is user-friendiy can be
obtaiped,

[018G]  Here, at least 2 part of the cover 300 may be formed of a resin material in
oolor through which an inner light can transmit, such as transparent, white, milky white,

25 yellow, light blue, stc., small in thickness, or 2 resin material etc. that is transparent or



electrostatic atomizing apparatus 200. in this way, since it is possible to use the LED to be lit during
operation of the electrostatic atomizing apparatus 200 as the lighting inside the refrigerator even when
the electrostatic atomizing apparatus 200 is not operating, when the refrigerating compartment door 7
of the refrigerating compartment 252 is open, all the plural LEDs in the lighting device 900 can be used
as the lighting 115 inside the refrigerator, and brighgpess is not decreased in the refrigerator.
Furthermore, since it is possible to have the light lit in the color (the second color, for example, red,
blue, green, yellow, or orange, etc.) different from the color (the first color, for example, white) to be

used as the lightinguirsidenthaureffigarater whenihemelasHiestalicalamisitaRapparatus 200 is
operating, anyone can visually confirm that the electrostatic atomizing apparatus 200 is operating, and
the design is al§omriprey e (oPDE|RiGin2simvdidgrarivef wievehigbrathhgseorepartment 2 of the

refrigerator 1 from a ﬁ‘éﬁe”or view, escri_g]izgé; the embodiment of the present invention. As described
|

above, the refri§efating Comparthient HBr 718 Provided e HEHIU #P5EE 81 othe refrigerating

compartment 2.{-the.reffiaeratern dondhe preseatemodmrRIthetef.religamating compatintent door
7A and the right refrigerating compartment door 7B for opening and shielding the space in the

refrigerating compaitiizeyit 2otor drtbagainstdheanstdide fyrdpeninfgand skisinfiin a side-by-side
manner, each of which is_connected to the main bo_dly of the refrigerator 1 with a hinge (not shown in

the diagrams), SPEM18Brovidea i WETroRt Bt de ot iFe Pehigerathecstipafitient 2. Here, the door
on the right side, g e, JEIHAgTAIPHL &%mgstgmuﬁtgl%%gggugﬁmﬁtm%%99392,19’ and the door on the

left side is the left refrigerating compartment door 7A ( ribed as the refrigerafing compartment door
7 in a case whetgifrfiinpartstliag cisincHoNMBCRGSaRce of the cover 300 so as not fo
leak light inside of the cover 300, but by forming an opening or 2 slit in the side
10 surfaces or the upper and lower surfaces of the cover 300, ete. to let cool air and
nano-size mist pass, and further by setting the electrostaiic atomizing apparatus hight
600 provided in the cover 300 10 be an LED, ete. to emit light (for example, ulraviolst
Light at a leve] having less affect on the buman body, ete.) of a wavelength having
bacterial eradication, antibacterial effect, and deodorizing effect, light does not leak
15 from the front surface of the cover 380 and a user is not illuminated with light directly;
therefore, there is no influence on the humao body, and bacterial eradication and
deodorizing effects can be obtained by the electrostatic atomizing apparatus light 600,
and bacterial eradication and deodorizing effecis by spraying nano-size mist are
improved.
20 [61811 By providing the electrostatic atomizing apparatus light 600 inside the cover
300 as just described, since the cover 300 can emit light in a wide range (Tor example,
the whole cover 300, or at least a part of the cover 300), even when stored items such as
food items, etc. are housed around the electrostatic atomizing apparatus 200, sach as in
the front of the electrostatic atomizing apparatas 200, it is possible to visually confirm

25  at once that the cover 300 is emitting light from between the stored itemns,  Further, it is



20[0192]Further, a door pocket 72 for housing a food itemeluded inside the refrigerating compartment
door 7. Furthermore, the lighting device 900 is formed by attaching the plural LEDs to a printed
substrate 913 made of an electrical circuit. However, the part of the printed substrate 913 is made not
to be exposed to the inside of the refrigerating compartment 2 so as to present a pleasing appearance,
and prevent 25reduction of the inner volume. 116 [10%1593]In the present embodiment, by assuming a
distance (length) from an approximate center of the { Ds 910 to the anterior edges of the inside
refrigerator shelves 80 placed on the storage compartment (for example, the refrigerating
compartment 2),35 ol ASHOUEL IR BiGod n LRS- SHOMR ), BidedD¥,A3sHEINg @ 5 distance (length)
of a horizontal width (in between the inner side walls 2P) of a storage compartment (for example, the
refrigerating compartment Aeofithersingeratats] iagk2ing, distancaliangh}fem the approximate
center of the LEDs 910 to the inner side wall 2P of the storage compartment (for example, the
refrigerating coffi&ftient 2) as L3, and a distance from the anterior edge of the placed inside
refrigerator shel tot all . e storage compartment (for example, the refrigerating
compartment Z)@BS%]A, I?}@%%ﬁgé%%h%%é% ?risrrf eri;‘t1 {hfg ﬂg%%g 8?%{‘1‘5%%??%‘%‘5%(1 to form an angle e
between the optiealaxisHiaafitie-kERe&RbH) and the inner side wall 2P to be Tarfl((1.2 + L3)/L1)) <e
<90, so that the LEDs 910 and the optical axis 915 of the LEDs 910 are arranged in such directions
(for example, such directBhd! thatsthecd pribastaxisodsngithddrdiDle $Be9d@does not directly fall on the
anterior edge pg[tions of the in jq]e J@‘%qnere}}g shelves 80) that lights in the direction of the optical aids

915 of the LEDS 810 do Hot enter the ineide retigsratsPehaniie {8epeaany’ the anterior edge
portions) directlya &g Bskagliamaksuhiectioaiarg. A%lﬁ{&m@@éb;rg@p%@%@ ¢ tangent. [0194]Now,
since itis L2 >> L3 (L2 is sufficiently greater than L3), it can be 20considered that L2 + L3 L2 ((L2 +

L3) is approximateijtithehssiere d$ kE)appindds tasieldo-applicableitagarpnges thie ioptical axis 915 of the
LEDs 910 %’ as u_ming Tand((L2 + L3)/L1)) as Tan-1(L2/L1). Therefore, by consideration as
mentioned aboveT RE&PSIRE BB pIRAbI& TS GFENGE A8 RS G150 He'BlkRal axis 915 of the LEDs

910 in such direcfinns:{{ar xamnle:sueh diteetiensdhaldheonlisal axis i of fne LEDs 910 does
25not directly fall on the anterior edge portions of the inside refrigerator shelves 80) that
storage compartment, for example. That is, it is also applicable 10 have the lighting
device 900 inside the storage compartment also display that the electrostatic atomizing
apparatas 200 is during operation.
15 [0183]  Fig. 21 is a schematic sectional side view of the refrigerator | describing the
embodiment of the present invention. The refrigerator 1 in the present embodiment
includes piural storage compartments such as the refrigerating compartment 2, the ice
making compartment 3 (not shown in the diagrams), the switching compartment 4, the
vegetable compariment, and the freezing compartment 6 that include spaces 1o house
20 stored items (food items, etc.). Further, the refrigerator 1 includes the hinged
refrigerating compartment door 7, the stide-out ice making compartment door 8 (not
shown in the diagrams), the switching compartment door 9, the vegetable compartment
door 10, and the freezing compartment door 11, each of which opens and shields a space

berween inside and outside the compartment. A plural inside refrigerator shelves 80

23 (loading shelves) are provided in the refrigerating compartment 2, which is the storage



117 lights in the direction of the optical axes 915 of the LEDs 910 do not enter the inside refrigerator
shelves 80 (especially the anterior edge portions) directly, by setting the angle 0 between the optical
axis 915 of the LED 910 and the inner side wall 2P to be Taril (L2 /L 1)) <0 < 90. 5[0195]In (a) of Fig.
24, the angle 0 formed between the optical axis 915 of the LEDs 910 and the inner side wall 2P is set
an angle larger than Tan-laL2 + L3)/L1)), for examplg, O is set an angle larger than 70 degrees, and
the lighting device 900 is attached so that the optical axis 915 of the LEDs 910 is directed to such a
direction (for example, such a direction that the optical axis 915 of the LEDs 910 does not directly fall
on the 10anterigsgAgf-RPtiASQldBeinsidesefiorraiashalvess) thatlighis,in the direction of the
optical axis 915 of the LEDs 910 do not enter the inside refrigerator shelves 80 (especially the anterior
edge portions) divedtbynitirerely 2 ghslded v ditectydfalbioeether srtédiaredye portions of the inside
refrigerator shelves 80 and a user is not subject to glare by reflected light. 15[01961By setting the

angle 0 larger tAEACEXAAHS S "4k By ?8#"%%%6 dled SopRaTEergt B THERPF6 iR grees, well-balanced

irradiation withouf HRiorERiYy @E&‘p;ﬁﬁ@et},@npgfﬁiwﬁga\%ne—&% eptire,inside fefiigerator shelves 80
are irradiated. Now, for example, if lights in the direction of the optical axis 915 enter the inside

refrigerator $hehsesGodisenmyhernihe anglebldsreetvetualomar: akg arcthastigtldegrees, it is desirable

to basically treat it as a priority in arrangement that the lights ig the direction of the optical axis 915 are
directed in a dirSEiBR ST R &L SRR IR T titpEr g Ghelves B0 directiyf unless there is a reason

that a user is nalaubigchipdiae P pellectadilohl.and 080 LGk, Ahgygh the upper limit of the

angle 0 is not limited, since the LEDS 910 are mainly for lighting up inside of the refrigerating

compartment 2 v#ae-anglatzbiarmeshabysanthe apbeakaxigohiahitheddmbsand the inner side wall
2P should 118 preferably be smaller than 90 degrees and directed to the inside of the refrigerator,

because if the dff§PESEHARPESSr1ATYE AT OB UEETERS campapreat B 915 is not directed to the

inside of thg, refrigerator 1 but to the outside of the refrigerator, and there is a possibility that the optical
fo TR ? 19e8 I8 3

of the refigeraio erer 1,

axis 915 does not irradiate inside the refrlgerafropafI g’llﬁartels,g%hégnﬁﬁa’i%’ EMfdimed between the optical
axis 915 of the LERSs @ndiheinassidaalel shauldpvsietably.be Jaigarthar 70 degrees but

smaller than 90 degrees (that is,
loading shelves), ete. will be described; however, the refrigerating compartment 2 is not

timited to this.
{0184]  Here, the refrigerator 1 is in an approximately rectangular paralielepiped
15 shape as shown in Fig. 21, and based on the mstallation direction of the refrigerator 1, a
surface on the front side having the door is referred to as a front surface, and a surface
on the back side with respect to the front surface 1s referred to as a back surface.
Further, the upper side (the ceiling side) in Fig. 21 is referred to as a top surface, the
lower side (the floor side) is referred to as 2 botiom surface, and the other two sides are
20 referred to as side surfaces (here, from an anterior view, the left side is a left side
surface, and the right side is a right side surface).  Additionally, in the refrigerating
compartent 2 which is opened and closed by the refrigerating compartment door 7, the
plural inside refrigerator shelves 80 (the loading shelves) for loading stored items are
plurally arranged in paraliel so as 1o be approximately parallel to the top surface (or the

25 bottom surface), thereby inside of the refrigerating compartment 2 is divided and



it is preferable that 70 <0 <90). However, since the LEDs 910 can irradiate the inside of the refrigerator
within the range of the effective irradiation range a, when assuming the effective irradiation range a as,
for example, a = 100 degrees ( 50 10degrees with respect to the optical axis 915), the inside of the
refrigerator can be illuminated, and further, a user is not subject to glare when the arranged angle O of
the optical axis 915 is within the range of Tarfl((L2 4.3)/L1)) << 90 + a/2. (0197)However, when the
installation position of the lighting device 900 to the inner side wall 2P is provided nearer to the inside
of the refrigerator than the anterior edges of 15the inside refrigerator shelves 80 (for example, when L3
is minus), sincesighisfivitaey dractorotdiciopieataxis 915 do not fall on the anterior edges of the
inside refrigerator shelves 80 directly even when the angle 8 formed between the optical axis 915 of
the LEDs and tHE §hinerfsithenintbomersneeihacitsk brverttpkdsvrati (E rovigg)ipRi)), for example, 0 is

equal to or Iow%{rjtt[han 70 d\gg{%edgé there is npbglggst'biliy that the 20lights %QQ the anterior edges of

the inside refrigeré)f%tg"srfﬁa(%?ves freecl%@aéorrmd 5 LSer is s??bej(é%r?%aéua%r %ﬁ ms?al’ling the lighting device

900. Therefore gipshiseasgphi-saltNg.the onticalRxisHs.asbiz BpREGMalaly./0 degrees, and the
effective irradiation range a of the LEDs 910 as, for example, approximately 100 degrees (

approximately 5onudgrecds)etiraptigeng thelietedyrdig htSoHfdhre: tEDeOdIGdridh® lighting device 900 is
-a/ 252 + U <irradiation range <0 + a/2 with respect to the inner side wall 2P, and the 119 irradiation

range is within SFRPE T2 TUSGRRLYS 150 BRYRES M s s 8HHES Ho%sible to irradiate evenly
cmost al the aiggppide e ISHSE RIS [OASRIEM DRl b6 sl angase wherei the
i

installation position of the lighting device 900 to the inner side wall 2P is on the front side to the
anterior edges el of the refrigerator 1. The control device 30 performs control for plural LEDs 916
{an LED 910a, an LED 910b, an LED 910c¢, an LED 9104, an LED 910e, and an LED
10 210f) included in the lighting device 900 mainly for illuminating inside of the
refrigerating compartment 2,
[01867  Fig. 22 is a front perspective view of the refrigerator | describing the embodiment of
the present invention.  As shown in Fig. 22, the lighting device 900
using as a light source the plural LEDs 910 that emit visible light for making it possible
15 for a user to visually confirm stored items, for example, white light, etc. is provided in
the side portion (hereinafter referred 0 as an inner side wall 2P) of the tnger wall of the
refrigerating compartment 2. In the present embodiment, the lighting device 900 is
provided in a position forward (nearer o the refrigerating compartment door 7) of the
anterior edges of the inside refrigerator shelves 80 in the inner side wal 2P so that lights
20 emitied by the LEDs 910 in the lighting device 900 are not hidden by a stored item even
in a case wherein the stored item s housed on the inside refrigerator shelve 80,
Further, as for the vertical direction, the plural LEDs 910 mcluded in the highting device
500 are allocated so as to be placed approximately in between two inside refrigerator
shetves 80 next to each other among the piural inside refrigerator shelves 80 so that the

25 lights emitied by the LEDs 910 in the lighting device 900 are less subject to the inside



5 the inside refrigerator shelves 80 (for example, when L3 is plus), and fm-them, the angle 0 formed
between the optical axis 915 of the LEDs and the inner side wall 2P is equal to or lower than Tan-I((L2
+ L3)/L1)), for example, is equal to or lower than 70 degrees. Fig. 25 is a top view of the refrigerating
compartment 2 of the alternative refrigerator according to the embodiment | of the present invention, lit
the refrigerator 1. it is 10described a case wherein e angle O formed between the optical axis 915 of
the LEDs 910 and the inner side wall 2P is equal to or lower than Tani((L2 + L3)/L1)). and lights in the
direction of the optical axis 915 of the LEDs are directed to the direction of the inside refrigerator shelf
80. In the refrigesmiterbagshoyn in the diagram, since the angle 0 between the LEDs and the inner
side wall 2P is set equal to or lower than 15Tan((L2 + L3)/L1)). and the lights in the direction of the
optical axis 915/%fthe LEOT dye dhseantdertobiree dgucivtinof dreedrsie athigeratbr shelf 80, the lights
are likely to be radia grto the rear side (the hack side) of the refrigerating compartment 2 in a

ik E’r(? hé‘?es%?él,"é i ﬁ“}hsfj'eE B ?ﬁe&@ﬁﬁﬂ%ﬁ%"ﬁ’%&%ﬁﬁﬁrtment 2 can be illuminated

concentrated manner.

brightly, the lighis.inthe-direction-etthaeptinalaxis QbR ReRYiLERs 24ffallon the inside

refrigerator shelf 80 directly, which may cause the reflected light by the anterior edge of the inside
refrigerator Shelff80enterthe syepafithéuise tigiteemefrigeratthd Stiongly aand cause the user to be
subject to glare. [0199]In this case, it is also applicable that by using a material less likely to reflect

light for the ante P RS BriRE it Yetnydrarsrieheidd 80 Fsrdy mRmRfy 4 coating 25film over or
forming into a shapedhe anialiokadoes Aftaedsidereiiaeratr shelves80 120 thatis less likely to

reflect light (for example, mattes coating, coating in a color less likely to reflect light, or a shape
whereby reflectéshiighitvist nebglirectacots A dfontdireciinmrlbuit-iSraifreiechigea lateral direction inside the
refrigerator by processing the surface to be indented, etc.), the user is not subject to glare even when

the light is 5 refféttetrTHCrafot &M Belisdhaterabsratigedartliitetrtiepréseintsmbodiment, even
when the angle Q.between the LEDs 910 and the inner.si is set equal to or lower than (for
31'6 g ec?w 1rracE}a Fl)g. Ii:]anf(a) v by%he ﬂ% 8 em%n%%ﬁﬁle E%#é%li%z Fﬁt 9

example, equal to or lower t degrees) Tarfl eltl?é%a?é emftted in the direction of

the optical axis Sd&peidemhERa-Sbokeniaiibednside eirigaratanshelyesRQmiractly, glare by reflection
can be reduced, and almost all the 10area in the refrigerator can be evenly illuminated brightly, and it
is possible to erR‘:@iOﬂ range ¢ by the lights emitted by the LEDs 910).  In the diagram, itis

described a case wherein when the optical axis 915 is set 0°, « = 100° (approximately
#50°) 1s included in the effective irradiation range ¢,  Further, if not otherwise
15 specified, the directions of Hghts regarding luminescence of the LEDs 910 are to be
described hereinafter as directions in a plane parallel to the inside refrigerator shelves
80 {this does not especially limit light in vertical direction),
[0188]  In the present embodiment, at least one of the plural LEDs 910 (the LED 9104,
the LED 910b, the LED 910c, the LED 9104, the LED 910 and the LED ¢10f) is used
20 as the electrostatic atomizing apparatus light 600 for the electrostatic atomizing
apparatus 200.  For example, when the refrigerating compartment door 7 is open, since
the plural LEDs 910 in the lighting device 900 are all used as the lighting inside the
refrigerator, the plural LEDs 910 may be lighted in white, for instance, and when the
electrostatic atomizing apparatus 200 operates during opening of the refrigerating

25 compartment door 7, at least one LED (for example, the 910a) of the plural LEDs in the



the refrigerator 1 which is eye-friendly, having a small effect on the eyes of the user, and a stored item
therein can be visually confirmed at once also in the night. [0200]Now, as described above, the LEDs
910, which is light sources of the lighting device 900, has strong directivity, whereby lights are strongly
irradiated within the 15effective irradiation range a centering on the optical axis 915. Here, when the
angle 6 the direction of the optical axis 915 of the LEDs 910 forms with respect to the inner side wall
2P is changed, the effective irradiation range a also changes simultaneously. In the refrigerator 1
shown in Fig. 25, since the angle 0 the optical axis 915 of the LEDs 910 forms with respect to the inner

side wall 2P is seieuualioiendoveerdhan ok 20exampla: sgual to or lower than 70 degrees) TanA(L2
+ L3)/L1)), and inside of the refrigerating compartment 2 is irradiated in a concentrated manner, there
is a possibility tHd8the iffhersidé sriiverppehischrbiigler Hon g aorvpbirmmehedetsr 7 that is in a state

opened approximately 90 degr from a closed state of the refrigerating compartment door 7 is not
included in the gﬁ%&"ﬁ%‘%%?%a%%ﬁ‘ artzi?mqg?teu LTI PIRISE G185 &K %tﬁccaé‘%l%%w light is irradiated over

the door pocketd2-mrRvigeddnngs side.ofthe rfrgerating dlcamparipent door 7 by the LEDs 910,
and the door pocket 72 may be underlit. Since the door pocket 72 is a housing space greatly

convenient for hoisitig raiidetatking ddtanbeeragesisrmeikitemiy, retagpiitcisopreferable to have the door
pocket 72 in the state of the refrigerating compartment door 7 opening approximately 90 degrees

iluminated in 5¢6HERerBiBH-SFERARTEARR QbR e Solh 4 BakERINB 8t fE"urrounding part of the
refrigerator 1 is dlark, GsRegially alAighkeraforahednstalation,anole.f fhe optical axis 915 should

preferably be set by considering the effective irradiation range a. [0201]Meantime, the angle 0 the
optical axis 915apfliheld s B plictmsishodldrbertiset at e degremeapaiilengf illuminating the door
pocket 72 of the refrigerating
apparatus 200, and have the colors of the plural LEDs changed., or to have the LEDs
10 with different colors flash alternately, in order w notify the user immediately.
{01907  Here, when the color of the LED that is it up during operation of the
electrostatic atomizing apparatus 200 and the color of the LED for the lighting inside
the refrigerator are different colors, the LED that is lit up during operation of the
electrostatic atomizing apparatus 200 is lit up only during operation of the electrostatic
15 atomizing apparatus 200, and is lit off when the electrostatic atomizing apparatus 200 is
not operating.  Further, it is applicable that by using an LED which can emit lighis in
two colors (the first color and the second color), a light in white color, for exampie, as
the first color is tfwrned on when the electrostatic atomizing apparatus 200 is not
operating, and a light in the second color (for example, a color different from the first
20 color, such as red, blue, green, yellow, orange, etc.) is turned on during operation of the
electrostatic atomizing apparatus 200. In this way, since if is possible 1o use the LED
to be lit during operation of the electrostatic atomizing apparatus 200 as the lighting
mnside the refrigerator even when the electrostatic atomizing apparatus 200 is not

operating, when the refrigerating compartment door 7 of the refrigerating compartment

25 2 is open, all the plural LEDs in the lighting device 900 can be used as the lighting



compartment door 7 in an open state approximately 90 degrees from a closed state, by setting the
angle 0 the optical axis 915 of the LEDs 910 forms with respect to the inner side wall 2P larger than
Taril((1,2 L3)/1.1) (for example, equal to or lower than 70 degrees), and so on in consideration of the
effective irradiation range a. 15[0202]Therefore, in the refrigerator 1 as shown in Fig. 24, the angle 0
the optical axis 915 of the LEDs 910 forms with respgct to the inner side wall 27 is set an angle (for
example. approximately 75 degrees) larger than Tarfl((L2 + L3)/L1), and the door pocket 72 in the
state wherein the refrigerating compartment door 7 is opened approximately 90 degrees from the

closed state is inelided-iniane dansignned) the0eteativesi radiation rangemddus, the LEDs 910

can also irradiate the door pocket 72 at the same time while irradiating inside of the refrigerating

compartment 2 S&ffditti @getriefernans e iehidh ishsselefiieruiprdgeltb Brokprolididg both lighting over the

inside of the refgggrator 1 ﬁ\nd Ii%htin gvsg.&pe d%or %ock t72 %Iso at night can be obtained. Further,
ttﬁ. éeere 1 irQm the

oW, OF coitor {the frst color,

a user can also reé(%eﬁ?ﬁeat once that Clrostatic atom ZIng appar FEFBE-25is operating by

making the LED24@ of the ohtinghaevicadR0ight:andAash. 42240203lH8s8, when the angle 0 the
optical axis 915 of the LEDs 910 forms with respect to the inner side wall 2P is Tarl4alL2 + L3)A (Li +

L4)), since the opiitehe3ds 9asriiniravted do aigrbotolTofiatdarHerupsitipasitiong?R (a rear side angle
position, or a rear side corner position in a storage compartment) where the inner side wall 2P

Sopposed to théRRREF I RITIESIHEFE 18R T EBL8T0%re installed intersects with the rear wall
when 0 is appfq&mf’}lte%@.ozﬂ@gr&%?aiﬂ&Q@Féﬁ@r&ﬁf?&%@&%el& IS paFSiig.Iq rradiate all over the

inside of the storage compartment the most efficiently when 6 is approximately 60 degrees. Therefore,
with respect to ightmgnasida«thdesefrigetatenpaitasecivheseadiisehan. Rh2 + L3)/(L1 + L4)) (for
example, approximately 60 degrees) 10is preferable. [0204]Here, since it is L4 >> Li (L4 is sufficiently

larger than LI), SR HBECshIEETEerHEe crmimment fop T iy yisdiphsdrmatefat same as L4), it is
ol ARSI SIS oI R B2 L1 L0) o
left refrigerating compartment door 7A and the right refrigerating compartment doot 78
for opening and shielding the space in the refrigerating compartment 2 to and against
the outside by opening and closing in a side-by-side manner, each of which is connected
to the main body of the refrigerator 1 with a hinge (not shown in the diagrams), are
15 provided in the front surface of the refrigerating compartment 2. Here, the door on the
right side to the refrigerator 1 is the right refrigerating compartment door 7B, and the
door on the left side is the left refrigerating compartment door 7A {described as the
refrigerating compartment door 7 in a case wherein no parficular distinction is
HECessary}.
20 [0192]  Further, a door pocket 72 for housing a food item is included inside the
refrigerating compartment door 7. Furthermore, the lighting device 900 is formed by
attaching the plural LEDs 1o a printed substrate 913 made of an electrical circuit.
However, the part of the printed substrate 913 is made not to be exposed to the mside of
the refrigerating compartment 2 so as to present a pleasing appearance, and prevent

25  reduction of the inner volume.



15(fur example, equal to or lower than approximately 60 degrees), there is a possibility that the lights
emitted from the LEDs 910 are reflected by the anterior edges of the inside refrigerator shelves 80 and
a user is subject to glare, as mentioned above, whereas when B is approximately not less than 30
degrees and not more than 60 degrees, a direction of the reflection is not in a direction that makes a
user who is looking into the 20refrigerator standing,; g the front side of the refrigerator | be subject to
glare, hence it is considered there is a small possibility that the user is subject to glare and feels it
difficult to use. In addition, when there is a possibility that the user is subject to glare, it is preferable to

provide a membersof a maiestalthahsaiiens selasiask ightaae amember ihat absorbs light and
weakens reflected light, etc, in the anterior edges of the 25inside refrigerator shelves 80. 123 [0205]In
this case, the angjtegntie opticainiET TS (0p thieantErDaeters Fhhednaifreispreet to the inner side wall 2P
should preferabli?{tj eap 1rox'ma ely Tan4((L2 + L%Z LI + Ll4)&]in \éilew of the effective irradiation range
a of the LEDs 918, BoweVer, When e fomRea angiB SR Sproximatan fanA(L2 + L3)/(L1 + L4)),
since there is a Spssikility that ighbisreftectad.by the.anterar edges.efihg dnside refrigerator shelves

80 and a user is subject to glare, and further, the door pocket 72 in a state wherein the refrigerating
compartmeit deoticidlopen eth apposdimatsnderdeg thesfronddhelisitiyetstateds less likely to be
irradiated, it is preferable to set O within a range of approximately Tan*L((L2 + L3)/(L |1 L4)) << 90
degrees; howeVAPRTRA6YE CEEL 1ot & HETEGs SHEPTRARGY Of tid Tfrerivid Avhttiation range a, when

assuming that 9, g aeY Quimatel 50 dsasess. [arexemniecass aelisaiye adiaton range a is 100

degrees ( 50 degrees with respect to the optical axis 915), for example, the irradiation range becomes

a range betweerr4btslegreestiapkbi<legreasnpndhafendhony wainkonrtanga s 150 degrees, there is a

possibility that one who is usin?h the refrigerator 1 (user)
and a distance from the anterior edge of the placed inside refrigerator shelf 80 fo the rear

10 wall of the storage compartment (for example, the refrigerating compartment 2) as L4,
in the present embodiment, the LEDs 910 are arranged to form an angle 8 between the
optical axis 915 of the LEDs 910 and the inner side wall 2P to be Tan (1.2 + L3)/L.1))
<8< 90°, so that the LEDs 910 and the optical axis 915 of the LEDs 910 are arranged
in such directions (for example, such directions that the optical axis 915 of the LEDs

15 910 does not directly fall on the anterior edge portions of the inside refrigerator shelves
80 that fights in the direction of the optical axis 915 of the LEDs 910 do not ender the
inside refrigerator shelves 80 {especially, the anterior edge portions) directly, and a user
is not subject to glare. Here, Tan™ represents arc tangent.

{01947  Now, since it is L2 >> L3 (L2 is sufficiently greater than L3), it can be

20 considered that L2 + 1.3 = L2 (L2 + L3) is approximately the same as L.2); hence, it is
also applicable to arrange the optical axis 915 of the LEDs 910 by assuming Tan™ (1.2 +
L33/L1Y as Tan(L2/L1). Therefore, by consideration as mentioned above, it is also
applicable to arrange the LEDs 910 and the optical axis 915 of the LEDs 910 in such
directions {for example, such directions that the optical axis 915 of the LEDs 210 does

25 notdirectly fall on the anterior edge portions of the inside refrigerator sheives 80) that



15is subject to glare; therefore, it is more preferable to set 0 to be within a range of approximately
TarciffL2 + L3)/(L | + L4)) <0< approximately Tarfi((L2 + L3)/L1), since the user is not subject to glare
in view of the effective irradiation range a, and it is possible to irradiate a large area in the refrigerator,
[0206]According to the present embodiment as described above, since the LEDs 910 20are used for
the lighting inside the refrigerator, the refrigerator 1 pf low power consumption and energy saving,
wherein an amount of heat generation is small can be obtained. Further,since at least one of the plural
LEDs 910 used for the lighting inside the refrigerator can be made to flash during operation of the
electrostatic atoignzinghagipataius RO tiod taight of tenidihew tblo hditferant froda the emitted color used
for 25lighting, it is not necessary to additionally provide a lighting device for the electrostatic 124

atomizing appafaigEnehais ltmerialy b armgr st5e et are Brthe BIErErE #Ds 910 light in the other

color, the design i§ g‘g rQved, and a uses ggfqhviﬁggl Ocogf{'{]m that.the q}ggl’trobstatic atomizing
apparatus 200 %goepergcﬁﬁal at 8?1(’:{:3.1)83207]Fur?her, when the EI?I‘E%% 610 are used for lighting, since the
lighting device 5:800xwhesetether plural LEDs 910 are arranged in a vertical direction is provided in a

position nearer to the front side (the refrigerating compartment door 7 side) than the anterior edges of
the inside refrigétaibr shelesi8o Ynteemeriof fraridhtarite firknakrside Watsl2Psinside the

refrigerating compartment 2 of the refrigerator 1, the angle O f me}c‘iiyglt_ een the optical axis 915 of
the light emitte(%yaﬂegag': Of t léielfﬁggsg T t%@%‘ﬁiﬁ%ﬁrﬁ%%reré?dgiﬁal |g)§e(irlarger than approximately

Taif1(L2 + L3)/ledan{fRr example.AanRximateli40-dag ers)fnd smallestham.approximately 90
degrees, and further, lights in the direction of the optical axis 915 are made not to directly enter the
inside refrigeratorishbhasi@Dpdhel ights iEe Hinedtisrdithehopticafaxisr@tdnpftthe LEDs 910 do not

fall on the anterior edges of the inside refrigerator shelves 80 directly, glare
such a difection that the oplical axis 915 of the LEDs 910 does not diréctly fall on the

16 anterior edge portions of the inside refrigerator shelves 80) that lights in the direction of
the optical axis 915 of the LEDs 910 do not enter the inside refrigerator shelves 80
(especially the anterior edge portions) directly, thereby the lights do not directly fall on
the anterior edge portions of the inside refrigerator shelves 80 and a user is not subject
to glare by reflected Light,

15 [0196] By setiing the angle 6 larger than Tan™ (1.2 + 1L3)/L1)), for example, an angle
farger than 70 degrees, well-balanced irradiation without ununiformity, etc. can be
performed when the entire inside refrigerator sheives 80 are irradiated. Now, for
example, if lights in the divection of the optical axis 915 enter the inside refrigerator
shelves 80 even when the angle § is set equal to or larger than 70 degrees, it is desirable

20 to basically treat it as a priority in arrangement that the lights in the direction of the
optical axis 913 are directed in a direction not 1o enter the inside refrigerator shelves 80
directly unless there is a reason that a user is not subject to glare by reflectad light and
so on, Further, atthough the apper limit of the angle 9 is not limited, since the LEDs
910 are mainly for lighting up inside of the refrigerating compartment 2, the angle 8

25 formed between the optical axis 9135 of the LEDs and the inner side wall 2P shouid



15that a user is subject to is reduced, and high visibility is ensured in the refrigerating compartment 2.
Further, when the angle 0 formed between the optical axis 915 of the Light emitted by each of the
LEDs 910 and the inner side wall 2P is set larger than approximately TanAL2 + L3)/L1) (for example,
approximately 70 degrees), and the lighting devices 900 are installed in a manner so as not to be
inclined too much to the 20 back (rear side) of the ingide of the refrigerating compartment 2, even
when the front side of the refrigerating compartment 2, that is, the refrigerating compartment door 7 is
in an open state, the door pocket 72 formed in the refrigerator compartment door 7 can also be
irradiated; therefefeqaightiag:derioe dedicateditadightingeidhe tdoanpeeke! 72, for example, needs
not be provided, which contributes to cost reduction and energy 25saving. 125 [0208]Furthermore,
even when the &ffgle¢f fesrinelel Hetirabn et 83 draprt theartisel sttt aneeP is set equal to or

smaller than ap%%ggt_ D%;@Q@'{h% 1:Iéfr|';'3 /lt_i]%)} q%ﬁzégg@é% %ﬂ?er% :srr?fflgtf%lryazg ll(1j€(§egrees), and the lights

emitted in the direction of the optical axis o] are e to enter the inside refrigerator

shelves 80 Sdirecthesibacasanyberainielecied hightdoesinet diceatiydadon a user in front of the
refrigerator 1 and the user is less likely to be subject to glare due to shallow angle of incident light to

the anteriorfedgestof. thicaimlsi Evofdigenato tshvelirel 800 ithef tsdFBe e titifiewisgkare by the reflected
light due to reflectjon, and further, almost all the area in the refrigeratqr can be evenly and brightly
P8 0 B T RO e P GBPALS e G ROl influence on the

illuminated; there ore,

eyes of the usey, gierad.iferyin vhich-canhe.condirmed irpeedialgly-alaa gk night, and which is
eye-friendly. [0209]Further, also in a case wherein the user feels glare when the lights emitted in the

direction of the optical dxisi@kbof b EDsSd ¢ Grefade fodaiertheinste: refrigerator shelves 80

directly, by using a material less likely to reflect Ii%ht over the 15anterior edges of the inside refrigerator
shelves 80, or By HSHREMY HedtiRgHtHORREe §res: Tor example, a = 100 degrees ( 5

10 degrees with respect to the optical axis 915), the inside of the refrigerator can be
illuminated, and further, a user is not subject to glare when the arranged angle 6 of the
optical axis 915 is within the range of Tan ' ({L2 + L3)/L1)} <8 <90° + ¢/2.

[6197)  However, when the installation position of the lighting device 900 to the inner
side wall 2P is provided nearer to the inside of the refrigerator than the anterior edges of

15 the inside refrigerator shelves 80 (for example, when L3 is minus), since lights in the
direction of the optical axis 915 do not fall on the anterior edges of the inside
refrigerator shelves 80 directly even when the angle 8 formed between the optical axis
915 of the LEDs and the inner side wall 2P is equal to or lower than Tan ((L2 + L3}/
L1)), for example, 6 18 equal to or lower than 70 degrees, there is no possibility that the

20 lights fali on the anterior edges of the inside refrigerator shelves 80 directly and a user is
subject to glare by nstalling the lighting device 900,  Therefore, in this case, by setting
the optical axis 915 as 9 = approximately 70 degrees, and the effective irradiation rangs
a of the LEDs 910 as, for example, approximately 100 degrees (+ approximately 50
degrees), the range irradiate by lights of the LEDs 910 in the lighting device 900 is ~q/

25 2+ 8 <irradiation range <6 + o2 with respect to the inner side wall 2P, and the



forming into a shape (for example, mattes coating, coating in a color less likely to reflect light, or a
shape whereby reflected light is not directed to a front direction but is directed to a lateral direction
inside the refrigerator by processing the surface to be indented) the anterior edges of the inside
refrigerator shelves 80 that is less likely to 20reflect light, glare due to reflection can be lessened
similarly, and further, almost all the area in the refriggrator can be evenly and brightly illuminated,;
therefore, it is possible to provide the refrigerator 1, which has small influence on the eyes of the user,
a stored item in which can be confirmed immediately also at night, and which is eye-friendly.

10210]Here, plukakikioRsdfon exampiagtink BEu010a.60 Tk, B00kibas25lighting device 900

inside the refrigerator are lit up when an opening and closing door 126 (for example, the refrigerating

compartment deewivl &fisdisraralrsmpatttengordximpldzerefrigerating compartment 2) is open,

in which case a{ Iie9 tope lgf;:)r. exf'ilgg%leé t@e% LED 9%.061121 %f the plural LEDs f(t:)hr example, the LED 9I0a
gls sed'for aying tha i

to the LED 910 oF displaying 1 & I ETOStAtiC Romm2ing SPparitus 200 is operating, it

Sis applicable thiakfk least snsd&Eihnfesexamples thenk BDh1Q4, is mads: ladlash or be turned off when
the opening and closing door (for example, the refrigerating compartment door 7) of the storage

compartmeht (fére axainmplegctiner sbfhigetttingecomipartmdift 2plis opdivAkeratiyiely, it is also applicable
that at least one LED (for example, the LED 910a) is made up of two or more LEDs in different colors

(for 10example SRS EHA"6 PRHGETvHRCH faie s midhedmne s e gk ddiditttbPexample, white) as a
lighting color of%@%g&fr@gm}gg Jghting devise Q00.yvhen g qlectrsialic atomizing apparatus

200 is not operating, and which is tit up in a different color (for example, in a different type of color, and
for example, ora&ng®) ilrowy thevlig hiingh getomebtheaightingdevice Q004 asiderihe refrigerator when the
electrostatic 15atomizing apparatus 200 is operating.
according to the embodiment 1 of the present invention.  In the refrigerator 1, it is
10 described a case wherein the angle & formed between the optical axis 915 of the LEDs
910 and the inner side wall 2P is equal to or lower than Tan (L2 + L3)/L1)), and lights
in the direction of the optical axis 915 of the LEDs are directed to the direction of the
inside refrigerator shelf 80. In the refrigerator 1 as shown in the diagram, since the
angle 6 between the LEDs and the inner side wall 2P is set equal to or lower than
15 Tan’({L2 + L3)/L1)). and the lights in the direction of the optica} axis 915 of the LEDs
are directed to the direction of the inside refrigerator shelf 80, the lights are likely to be
radiated fo the rear side (the back side) of the refrigerating compartment 2 in a
concentrated manner. Therefore, although inside of the refrigerating compartment 2
can be illuminated brightly, the lights in the direction of the optical axis $15 by the
20 LEDs 910 fali on the inside refrigerator shelf 80 directly, which may cause the reflected
light by the anterior edge of the inside refrigerator shelf 80 enter the eves of the user of
the refrigerator 1 strongly, and cause the user io be subject to glare.
(0199}  In this case, it is also applicable that by using a material less likely to reflect

light for the anterior edges of the inside refrigerator shelves 80, or by forming a coaiing

25  film over or forming into 2 shape the anterior edges of the nside refrigerator shelves 80



102111Further, it is also applicable that when two or more LEDs (for example, the LED 910a and the
LED 9106) are lit up when the electrostatic atomizing apparatus 200 is operating, these two or more
LEDs (for example. the LED 910a and the LED 910b) are in different colors (for example, blue,
orange, or red, etc.) from the lighting color 20(for example, white) of the inside refrigerator lighting
device 900, wherein at least two or more LEDs (forygyample, the LED 910a and the LED 910b) are lit
up in a same type of colors (for example, white) as a lighting color of the inside refrigerator lighting
device 900 when the electrostatic atomizing apparatus 200 is not operating, which are lit up in different

colors (for examipias issditierentipasief LolessprUGRrasHIUD;, arange 4 ederd&etc.) from the lighting
color of the inside refrigerator lighting device 900 when the 127 electrostatic atomizing apparatus 200

is operating. [03kgelertieshiaghy, desarar sl raltsord fitbtdspRdsesitd e bédifferent colors, and may be
the same colorsd. Fl%rth&rif it A;Seggesdqhaaqgt!elc?Qilrgc:%%nhigvi %%8%[ more bLErIgcse Sb,e lit up and switched off

alternately whilé the SléCtrostatic atomlf‘?ng apparatu @%opelya%ngﬁlﬁgt 5 way, design is

improved and asgek ¢ inmediatelyeanfitmdhabiheclestrasiaticalRmiging apparatus 200 is
operating at the same time, and further, since the LEDs can be also used as the lighting inside the
refrigerator Stherréfrigéraibetidoninthcodisambbacivtdined tEprther e jikis, atso applicable to use a
plural colors emittin%hLED that is ca%?ble of emitting_lights in two and more different colors for at least

one 100r more PEDEHBIEELATRIE" i ERD Y84 MHE TR 9THE]. ‘WELBEhEIR, at least one (for
example, the LG, 91004} 6/ e lial ET A0 da AP 4sids FGiTa8rias ighjigg device 900 can be

used as a dedicated LED for representing that the electrostatic
lights emitted in the direction of the optical axis 915 of the LEDs 910 enter the inside

refrigerator shelves 80 directly, glare by reflection can be reduced, and almost ail the

10 area in the refrigerator can be evenly illuminated brightly, and it is possible to provide
the refrigerator 1 which is eye-friendly, having a smali effect on the eyes of the user, and
a stored item therein can be visually confirmed at once also in the might.
[0200]  Now, as described above, the LEDs 910, which is light sources of the lighting
device 300, has strong directivity, whereby lights are strongly irradiated within the

15 effective irradiation range o centering on the optical axis 915. Here, when the angle 6
the direction of the optical axis 915 of the LEDs 910 forms with respect to the inner side
wall 2P is changed, the effective irradiation range ¢ slso changes simultaneously. In
the refrigerator 1 shown in Fig, 25, since the angle 6 the optical axis 915 of the LEDs
910 forms with respect to the inner side wall 2P is set equal to or fower than (for

20 example, equal to or lower than 70 degrees) Tan'((L2 + L.3)/L1)), and inside of the
refrigerating compartment 2 is irradiated in a concentrated manner, there is a possibility
that the inner side of the opened refrigerating compartment door 7 that is in & state
opened approximately 96 degrees from a closed state of the refrigerating compartnent
door 7 is pot included in the effective irradiation range o of the LEDs 910, and hence a

25 few hight is irradiated over the door pocket 72 provided inner side of the refrigerating



atomizing apparatus 200 is operating. In this case, it is also applicable to have the LED not to light up
when the electrostatic atomizing apparatus 200 is not operating, and 15to have the LED light up in a
different color (for example, orange, etc.) different from the lighting color (for example, white) of the
inside refrigerator lighting device 900 only when the electrostatic atomizing apparatus 200 is operating.
[0213]Further, if it often happens that the electrostatj¢ atomizing apparatus 200 is not operating at the
time an opening and closing door (for example, the refrigerating 20compartment door 7) of a storage
compartment (for example, the refrigerating compartment 2) is open, it is applicable to perform lighting

control representing.thakibeclecirsialicalomizing.snRakaltslddsRperating.when the electrostatic
atomizing apparatus 200 is actuated within a predetermined time (for example, 60 minutes) after the

opening and clobitigad oek¢fGe erammpha sthe sefigevatimgredenivaiingent dbiog R is 250pened. In this way,
a user can recognize that the electrgostatic atomizing apparatus 128 200 is operating even if the

electrostatic atomiZiHg APPardtS 00 &R SEBI& ARl MEraha the fsigeriiNy compartment door 7
s opened. Furlhgiqhis 2lsa.a0Rlebls iolisplayalsa.an neialianiiesilgrian operation schedule (for

example, how many es before the operation has been performed, how many minutes later the next

5operation & scheditedyaidoseonrofthee ecikbstaticetoamzinguappaiat ys200, not only the time the
electrostatic atomizing apparatus 200 is operatin%on the control panel 60. In this way, even when the

user does not st&HE&TRE! e fiersisikivenieth Bl B zaelatisrmsiig@paratus 200 is operating,
the user can Vis&%ﬁ‘iﬂ& recqgnize an.aperation. status of the elestrosiatic.alomizing apparatus 200.

10[0214]As mentioned above, the angle 0 the optical axis 915 of the LEDs 10 forms

.
[0201]  Meantime, the angle 9 the optical axis 915 of the LEDs 916 forms should be

10 setat a degree capable of iHluminating the door pocket 72 of the refrigerating
compartment door 7 in an open state approximately 90 degrees from a closed state, by
setting the angle 9 the optical axis 915 of the LEDs 910 forms with respect 1o the inner
side wall 2P larger than Tan (L2 + £3)/L1) (for example, equal to or lower than 70
degrees), and so on in consideration of the effective irradiation range o.

15 [6202]  Therefore, in the refrigerator 1 as shown in Fig. 24, the angle 8 the optical
axis 915 of the LEDs 910 forms with respect {o the inner side wall 2P is set an angie
{for example, approximately 75 degrees) larger than Tan™'({L2 + L3)/L1), and the door
pocket 72 in the state whersin the refrigerating comparteent door 7 is opeped
approximately 90 degrees from the closed state is included in {an extension of) the

20 effective trradiation range . Thus, the LEDs 910 can also irradiate the door pocket 72
at the same time while irradiating inside of the refrigerating compartment 2, and the
refrigerator 1 which is user-friendly capabie of providing both lighting over the inside
of the refrigerator 1 and lighting over the door pocket 72 also at night can be obtained.
Further, & user can also recognize at once that the electrostatic atomizing apparatus 200

25 is operating by making the LEDs 910 of the lighting device 900 light and flash.



with respect to the inner side wall 2P whereto the LEDs 910 are provided is set within the range of
approximately Taxi:1412 + L3)/(L1 + L4)) <0< approximately Tan4((L2 + L3)/L1), when the LEDs 910
are used for the lighting device 900 inside a storage compartment, and by assuming the distance from
the approximate center of the LEDs 910 to the 15 anterior edge of the inside refrigerator shelf 80
placed in the storage compartment (for example, thgyefrigerating compartment 2) as Li, the distance
(the horizontal width of the storage compartment) in between the inner side wall surfaces (the inner
side walls 2P) of the storage compartment as L2, the distance from the approximate center of the

LEDs 910 to thesinmer side walh2R whierte thed ERS Bfdhe.Steragersampagtiment are 20provided as
L3, and the distance from the anterior edge of the inside refrigerator shelf 80 to the rear wall of the

storage comparsretitalimensidsaeis?Rstlaulibet toyidkd, thé)ndidetefanicatefiigerator can be easily
viewed since it E Soiogsible to irfadiate a wide area inside the refrigerator, arid further, by using at least

one of the lighting Gévices G8¢ T HR Yibra0E RERpLItRERY (HETE MeEWE4t8r) as the electrostatic

atomizing apparatusicalighb8aaitis RessiBlg R Miskalheconfirmwhether-the electrostatic atomizing
apparatus 129 200 (the mist spraying apparatus) is operating at once by the lighting device 900 inside

the storagecompastmierit(invsidedthelieftigeretohy. (FIREY ain ivieled inthe-effedtie irradiation range a,
since it is possible to irradiate the d_oo[%&ocket 72 as well even when the door is opened, a housed
item inside the H80F POKAE Freum e s IRres R ARa s drideseight 1o urthermore, even when

the angleS the anfigal @is. 48Rk hERS. 910, frmsWith oSt ig e, na side wall 2P whereto
the LEDs 910 are provided is set within the range of approximately TahA(L2 + L3)/(L | + L4)) <0<

approximately 9@petegneeis, sa digeeds notsibhijeatiteglare, andnnivauteithpeffective irradiation range
a, 10since it is possible to irradiate a wide area inside the refrigerator, the inside of the
case wherein 6 is Tan ' ((L2 + L3) /(L1 + L4)) (for example, approximately 60 degress)
10 is preferable.
[02647  Here, since it is L4 >> L} (14 is sufficiently larger than L1), it can be
considered that L1 + L4 = L4 {(L1 + L4} is approximately the same as L4), it is possible
to arrange the optical axis 915 of the LEDs 910 by considering Tan (L2 + L3)/(L1 +
Ld)yas Tan(L2/L4). When 6 is equal to or Jower than Tan''({L2 + L3) /(L1 + L4))
15 (for example, equal to or lower than approximately 60 degrees), there is a possibility
that the fights emitied from the LEDs 910 are reflected by the anterior edges of the
mside refrigerator shelves 80 and a user is subject to glare, as mentioned above, whereas
when 8 is approximately not less than 30 degrees and not more than 60 degrees, a
divection of the reflection is not in a direction that makes a user who is Jooking into the
20 refrigerator standing on the front side of the refrigerator 1 be subject to glare, hence it is
considered there is a smail possibility that the user is subject to glare and feels 1t
difficult to use.  In addition, when there is a possibility that the user is subject to glare,
it is preferable to provide a member of & material that sofiens reflected light, or a
member that absorbs light and weakens reflected light, etc. in the anterior edges of the

25 inside refrigerator shelves 80.



refrigerator can be easily viewed, and further, by using at least one of the lighting devices 900 in the
storage compartment (inside the refrigerator) as the electrostatic atomizing apparatus light 600, it is
possible to visually confirm whether the electrostatic atomizing apparatus 200 (the mist spraying
apparatus) is operating at once by the 15lighting device 900 in the storage compartment (inside the
refrigerator). Further, since it is possible to irradiatg {he door pocket 72 as well even when the door is
opened, a housed item inside the door pocket 72 can be visually confirmed also at night.
[0216]Further, when the angleS the optical axis 915 of the LEDs 910 forms with respect to the inner

side wall 2P wheeto the, kizRed40 Ak pravidadiis.sel yithie 1he206ande elapproximately Tarci((L2 +
L3)/L1) <0< approximately 90 degrees, since the optical axis 915 of the LEDs 910 does not fall on the
anterior edges ofstie intiencefiigerdier sirellprsfgabitibe ety cdmmdy Temiai-3ubjdet to glare, and in view
of the effective irridiation rang%I a, since it is possible to irradiate a wide area inside the refrigerator,

the inside of the refriget RS FERRISS ELLNS TIaRa a8 reirtherEBS Uding'&Y¥%st one of the 25lighting
devices 900 in the. St RgR-sHPRANRGRLLRRderihe fefrigeraton). as,ihe,.d 30-glggtrostatic atomizing

apparatus light 600, it is possible to visually confirm whether the electrostatic atomizing apparatus 200
(the mist spfayingétpiparstushis oferatihytal orcer bigthe lightisndg déwee:806:inside the storage
compartment (inside the refri erator?. Further, since it is possible to irradiate the door pocket 72 as
well even when¥h&obrié e gy Aol BT diniiERIe th &2 dodFPbEREE? tan be visually

confimed also atght [ATIADAEMAN R NsE LG BlesHBsaIlGAPRIEINgpparatus light

Further. by using an LED (for example, the 0a) in blue of purple, which emits a light of a

wavelength withiasis egRnf 360imtuiaddRa pakmithaspeakieh3d fmanarin the UV-A wavelength range,
for example, for an LED (for example, the LED
approximately Tan (L2 + L3} /(L1 + L4)) < 8 < 90 degrees; howeaver, when 6 is close
10 1o 90 degrees, in view of the effective irradiation range «, when assuming that 9 is
approximately 90 degrees, for example, and the effective irradiation range o is 100
degrees (£ 30 degrees with respect to the optical axis 915), for example, the irradiation
range becomes a range between 40 degrees to 150 degrees, and when the irradiation
range is 150 degrees, there is a possibility that one who is using the refrigerator 1 {user)
15 is subject to glare; therefore, it is more preferable to set 8 o be within a range of
approximately Tan (L2 + L3} /(L1 + L4)) <8< approximately Tan (L2 + 1.3)#1.1), since the
user is not subject to glare in view of the effective irradiation range o, and it is possible
1o irradiate a large area m the refrigerator,
[0266]  According 1o the present embodiment as deseribed above, since the LEDs 910
20 are used for the lighting ingide the refrigerator, the refrigerator 1 of low power
consumption and energy saving, wherein an amount of heat generation is small cap be
obtained. Further, since at Jeast one of the plural LEDs 910 used for the lighting inside
the refrigerator can be made to flash during operation of the electrostatic atomizing

apparatus 200, or to light in another color different from the emitted color used for

25 lighting, it is not necessary o additionally provide a lighting device for the electrostatic



10910a) representing that the electrostatic atomizing apparatus light 600, the lighting device 900
inside of the storage compartment (inside the refrigerator), or the electrostatic atomizing apparatus
200 is operating, and by illuminating inside of the refrigerator only for a predetermined time, for
example, while the door of the refrigerator 1 is closed, it is possible to increase vitamin in vegetables,
etc. without 15affect on the human body. Additionajhy by using an LED in high-intensity orange with
warmth, which emits a light of a wavelength within a range of 550 nm to 620 um with a peak of 590
urn, for example, is used for the LED (for example, the LED 910a) representing that the electrostatic

atomizing appasaiusitgiipeaas the lightngdeviceif0n aside tiestarapecempartment (inside the
refrigerator), or the electrostatic atomizing 20apparatus 200 is operating, and by illuminating inside of
the refrigerator B#fyTdie athsratlotcprfiera Hriverfedestdmiphs opitealiecelsr dFtHe refrigerator | is closed,
the LED can be psed as the l| ht| g‘gng the refrigerator with warmth which does not affect the

CHrosiagic ato atus operaiiiy at once. . .
human body, an cant |m ors |mula‘% self defense function mainly of green and yellow

vegetables andfpactiviaiing hiesynhesissof ngmﬁn@h@@dswk&mg@@&h& used for stimulating
biosynthesis of vitamin C by photosynthesis as welt. Thus, 131 although the effect can be obtained

also in the refrigéPatingiedmparirhBit 2 Oertheweaichngriorastimenpehidedinther effect can be
obtained by application to the vegetable compartment 5. [0218)A plant grows basically through

photosynthesis PAREP T SHGIR 815 SBpHEt b F BT R e R B LRRE LR rmation of the plant such

as seed germingfigh, ﬁ&@éé%?QH%&U%Q&Qﬁp&e@&tmﬁ%a@&lﬁﬂ%x%@%ﬁ%ﬂ& chlorophyll synthesis,
intemode elongation, etc. is performed, and nutrient elements reserved at the time is used as a source

of energy. Amosig:tham;iphotommoriiegenssisthaids indpprepitedta: wegefable preservation such as

germination, anthesis, etc. is apt to be
formed between the optical axis 915 of the light emitted by each of the LEDs 910 and

10 the inner side wall 2P is set larger than approximately Tan™ (1.2 + 1.3)/L1) {for example,
approximately 70 degrees) and smaller than approximately 90 degrees, and further,
lights in the direction of the optical axis 915 are made not fo divectly enter the inside
refrigerator shelves 80, the lights in the direction of the optical axis 915 of the LEDs
910 do not fall on the anterior edges of the inside refrigerasor shelves 80 directly, glare

15 that a user is subject to is reduced, and high visibility is ensured in the refrigerating
compartment 2. Further, when the angle 0 formed between the optical axis 915 of the
light emitted by each of the LEDs 910 and the inner side wall 2P is set larger than
approximately Tan (L2 + L3)/L1) (for example, approximately 70 degrees), and the
lighting devices 900 are installed in a manner so a8 not 1o be inclined too much to the

20 back {rear side) of the inside of the refrigerating compartment 2, sven when the front
side of the refrigerating compartment 2, that is, the refrigerating compartment door 7 is

m a0 open state, the door pocket 72 formed in the refrigerator compartment door 7 can
also be irradiated; therefore, a lighting device dedicated to lighting of the door pocket
72, for example, needs not be provided, which contributes to cost reduction and energy

25  saving



10stimulated by blue light at around 470 nm, and red light at around 660 nm. Since the lights cast from
the LED of the electrostatic atomizing apparatus light 600 and the LEDs 910 of the lighting device 900
inside the storage compartment (inside the refrigerator) are of wavelengths within a range of 320 to
400 nm which stimulate a self defense function of green and yellow vegetables and activate
biosynthesis of polyphenol, 15the lights do not lowgk preservation quality of vegetables. Further, as for
anthoeyanin of a blueberry or a strawberry, etc., nutrient elements are increased by the LEDs 910,
which is sources of lights of wavelengths having greenish-yellow color, etc. [0219]Polyphenol is a

collective term pf0BeMisatieammprosBssusharaalithalenzaRe:fingissubstitstagewith plural hydroxyl

groups or plural methoxy groups, included in a 70crop such as a vegetable, a fruit, a tea, etc.
So-called flavoriwigsiis w8 Bohstranotasesirrdlerdind espatiahifeptaons pfid)fent that are exposed to
much sunlight. It is considered tha;} this is becfﬂuse the plant synthesizes flavonoids exhibiting a strong

maximum absofpHBRIATA PAREE b7 HFEGTStER S R TSI h s ASTEM 858fnst ultraviolet included in

the sunlight. A mainnkysiglegicalasiesh nabnbenalds 25araxdant efiestand protein function
regulating effect. Thus, aging is deterred by 132 antioxidanon, and in addition, cancer,

arteriosclerésis ditathetes coardioviasdidacdigaaise, ndl Zheiidslbod iseass, flBarkinson's disease,
amyloidosis, hepatitis, and cataract, etc. are alleviated [0220]Ultraviolet light is divided into the UV-A

wavelength ranG& &TE4 LATAHOIST BEspHssPhimyetha sk svadalrttpeiat{ge (middle ultraviolet,

280 to 320 am) ’nﬁnigm light to the amerior edges of the inside refrigerator shelves 80, the user does not
feel glare by the reflected light due to reflection, and further, almost all the area in the
refrigerator can be evenly and brightly illuminated; therefore, it is possible to provide

10 the refrigeraior 1, which has small influence on the eves of the user, a stored item in
which can be confirmed immediately also at night, and which is eye-friendly.
f0209]  Further, also in 2 case wherein the user feels glare when the lights emitted in
the direction of the optical axis 915 of the LEDs 910 are made to enter the inside
refrigerator shelves 80 directly, by using a material less likely fo reflect light over the

15 amterior edges of the inside refrigerator sheives 80, or by forming 2 coating film over or
forming into a shape (for example, mattes coating, coating in a color less likely 1o
refiect light, or a shape whereby reflected fight is not directed 10 a front direction but is
directed to a lateral direction inside the refrigerator by processing the surface to be
indented) the anterior edges of the mside refrigerator shelves 80 that is less likely to

20 refiect light, glare due 1w reflection can be lessened similarly, and further, almost all the
aren in the refrigerator can be evenly and brightly illuminated; therefore, it is possible 1o
provide the refrigerator 1, which has small influerce on the eves of the user, a stored
item in which can be confirmed immediately also at night, and which is eve-friendly.

[0210]  Here, plural LEDs (for example, the LED 910z to the LED 910f) of the

j ]
th

lighting device 900 inside the refrigerator are lit up when an opening and closing door



the UV-C wavelength range (far ultraviolet. 100 to 280 nm). The shorter the wavelength is, the more
harmful to the human body the ultraviolet light is, and there is a possibility that genetic fault is occurred
when the ultraviolet is equal to or below 320 nm, that is, in the UV-B wavelength and the UV-C
wavelength. Therefore, it is 10desirable to adopt an LED of a wavelength as long as possible in the
near-ultraviolet of the UV-A wavelength range for g household refrigerator used by the general public.
Of course, safety is improved doubly and triply by making the irradiation amount to an amount that
does not affect on the human body, and the ultraviolet light not to be leaked structurally from the
opening door. 15{p221That ;gﬁ%@mﬁ)g@m&@gomgogm%@mﬁgemi{mm distinguishing the LED
from the other light source, etc. in installation inside of the refrigerator 1 and so on. Of course, it is also
possible to use exwairelengtivotimiddieauitray b etrendgeyetd cao iladiate the ultraviolet light only at the
time the door of the refrigerator is closed, for example, and to structurally prevent leakage of irradiation

to the door direEESIPIHRTEB L8t BeRgist SERARY BRIt AR AERITTAIR B8 % elf protection function of
a plant is freely sgleqied, 'fa)%i;p% GesaRM-LaNave ARl Jahtson e, AARged and constructed

specially different from the other light sources. The LED of the electrostatic atomizing apparatus light
600 and thes LERs#®1AQ iR theatightng UEDIdes 001 sidctihe storagecompekiaient (inside the
refrigerator) stimulate a self defense function mainly of green 25and yellow vegetables, and activate
biosynthesis of PEIHHENE" PRerPED B Hrsing S piReraspificha R apparatus light 600 and the
LEDs 910 in thecéitghagi{glgﬁ(QSVig%s EQQS{S}Side the toggge compar, meg;g@rr;}g]i[%e the refrigerator) are super

luminosity LEDs er‘ﬁlttlng Ilé)ﬂts of wave ?15%?% within glr%ﬁ;ae ot 550 fun 0620 run with a peak of 590

am, for examplesowicheal e uspehassisiiing insdesheseftigeiaias canpetuiiger used Sfor activating
biosynthesis of vitamin C by photonic synthesis. These lights of the wavelengths may be used
independently, Gramely: Be Lige 8l e condinandbivoitmartigip o idcsmerivaielength range.

10 example, in white and orange), whick is Iit up in a same type of color (for example,
white) as 2 lighting color of the inside refrigerator lighting device 960 when the
electrostatic atomizing apparatus 200 is not operating, and which is lit up in a different
color {(for example, in a different type of color, and for example, orange) from the
lighting color of the lighting device 900 inside the refrigerator when the electrostatic

15  atomizing apparatus 200 is operating.
j02111  Further, it is also applicable that when two or more LEDs (for example, the
LED 910a and the LED 910b) are lit up when the electrostatic atomizing apparatus 200
is operating, these two or more LEDs (for example, the LED 910a and the LED 910b)
are in different colors {for example, blue, orange, or red. ete.) from the lighting color

20 (for example, white) of the inside refrigerator lighting device 900, wherein at least two
or more LEDs (for example, the LED 910a and the LED 910b) are It up in a same type
of colors (for example, white) as a lighting color of the inside refrigerator lighting
device 900 when the electrostatic atomizing apparatus 200 is not operating, which are it
up in different colors (for example, in different types of colors, such as blue, orange, red,

25 ete.) from the lighting color of the inside refrigerator lighting device 900 when the



[0222](Application to a return air trunk of the electrostatic atomizing apparatus) The above describes
the case wherein the electrostatic atomizing apparatus 10200 is installed inside the storage
compartment, and condensation is occurred on the heat absorbing fin part 211 of the cooling plate 210
installed inside the storage compartment by temperature difference between the inside of the storage
compartment and the inside of the cooling air trunk, thereby mist is sprayed; however, in a case
wherein cooling inside the storage compartment (fo’lrzéxample, the vegetable 15compartment 5) is
performed by cool air that has cooled inside another storage compartment (for example. the

refrigerator comg%g%n@tgga%c} via a return g tlréugrgléfa&e electrostatic atomizing apparatus 200 needs not

be provided in the storage compartment (for examplgé, the vegetable pumaent 5), and may be provided

in the return air gsprk fromadibendi)) eeslansgewepRAMEDE tor Rwraple dha relfigerating compartment
2). In 20this case, a temperature of return cool air flowing inside the return air trunk rises after cooling
the other storage#dfipaiamseniorandughhighe riitaprberdling oo rimgind Bis kddling air trunk, and by
providing the heat a?sorqigcpogfglgart %1%38!: tthhee cooling plate 210 inside the return air trunk, and

. i SWILC LS lectrostatic at 200 .
providing the hegtaalssma ing fin palgf Inside fh@sco{bﬁr?émgin f r?ﬂ%t%%mp’esrature difference can be

used for thescoqljpgplater?dQwhussikis 2rRessibia 1.8engiAlRdavcoRgansatian water on the heat

absorbing fin part 211, and 134 mist can be generated inside the return air trunk. Therefore, the
miniaturized nanbesizatinigigenentedunditle theaewaiaisdnankssadliegdnside of the storage
compartment (for example, the vegetable compartment 5) after flowing inside the return air trunk,

thereby sprayind dF HRSTBVEAR? HitS GESIRGRe B RRTFERTTECh SSSREIBBIIZ %R this way, since the
electrostatic atomé?&%b@%%%usﬁ%%%gﬁ Qgﬁsp %)plicabie to use a plural colors emitting

LED that is capable of emitting lights in two and more different colors for at least one

10 or more LEDs (for example, the LED 910a, the LED 910b).  Additionally, at least one
(¥or example, the LED 910f} of the plural LEDs 916 in the inside refrigerator lighting
device 900 can be used as a dedicated LED for representing that the electrostatic
atomizing apparatus 200 is operating.  In this case, it is also applicable to have the
LED not to light up when the electrostatic atomizing apparatus 200 is not operating, and

15 to have the LED light up in a different color (for example, orange, etc.) different from
the lighting color {for example, white) of the inside refrigerator Hghting device 200 only
when the electrostatic atomizing apparatus 200 is operating,
[0213] Further, if it often happens that the electrostatic atonuizing apparatus 200 is
not operating at the time an opening and closing door (for example, the refrigerating

20 compartment door 7) of & storage compartment { for example, the refrigerating
compartment 2} is open, it is applicable to perform lighting control representing that the
electrostatic atomizing apparatus 200 is operating when the electrostatic atomizing
apparatus 200 is actuated within a predetermined time (for example, 60 minutes) after
the opening and closing door (for example, the refrigerating compartment door 7) is

25  opened. In this way, a user can recognize that the electrostatic atomizing apparatus



installed inside the storage compartment, it is possible to increase the inner volume inside the storage
compartment Further, it is also applicable to make maintenance of the electrostatic atomizing
apparatus 200 possible from the front side of the refrigerator 1. Maintenance of the electrostatic
atomizing apparatus 200 is made possible by 10making at least a part of the partition wall 51 (the heat
insulation wall) on the rear surface of a storage coqlggartment (for example, the switching compartment
4 or the vegetable compartment 5, etc.) at a section"wherein the electrostatic atomizing apparatus 200
is installed among the storage compartments (for example, the switching compartment 4 or the

vegetable comBARINEuplic WHELRI D SHRAT WOl D SRR OURY plrage compartment (o

example, the refrigerating compartment 2) to the storage compartment (for example, the vegetable
compartment S)iis:ihsialtegrinnhehacksidieo 7 heppeat. SEHdRE walivappbewletached from the inner
side of the storage compartment. Also in this case, maintenance and component replacement of the
electrostatic atdi AN 5p LTI R EnEyB o v RifeheleBatstatic 20atomizing

apparatus 200 {nig, 3 L85 #f1s . companent. 512, and ataching the kit component 512 to the inside of
the return air trunk. Further, since the kit component 512 cah be separatea and collected also at the

time of recyglingandodisassemblydecyoler effiaieneynis kopravesrl224}0)se afithe Peltier element)
25Furthermore, as mentioned above, in a case wherein it is impossible to 135 provide the heat
absorbing fin pakt P19 i therewsiinypline 2rodnsiie sheesuiagetesmpartmeritor the return air trunk,
and to provide tg%hgeat dissie}gtin@ ryérr)%rt 212 of the(?‘oolit[)],%Plate 210 inside the cooling air trunk, by

I .
providing a Peltier element (& plated sermicondacisr devideBaly Paiidi efrect to transfer heat from

one metal to th@jectrostatic atomizing apparatus 260 is operating, the user can visually recognize an
operation status of the electrostatic atomizing apparams 200,

10 [0214]  Asmentioned above, the angle 8 the optical axis 915 of the LEDs 910 forms
with respect to the inner side wall 2P whereto the LEDs 910 are provided is set within
the range of approximately Tan (L2 + L3)/(L1 + L4)) < @ < approximately Tan (L2 + L3}/L1),
when the LEDs 910 are used for the lighting device 900 inside a storage compartment,
and by assuming the distance from the approximate center of the LEDs $10 1o the

15 anterior edge of the iside refrigerator shelf 80 placed in the storage compartment (for
example, the refrigerating compartment 2) as L1, the distance (the horizontal width of
the storage compartment) in between the inner side wall surfaces (the inner side walls
2P) of the storage compartment as L2, the distance from the approximate center of the
LEDs 910 to the inner side wall 2F whereto the LEDs of the storage compartment are

20 provided as L3, and the distance from the anterior edge of the inside refrigerator shelf
80 to the rear wall of the storage compartment as L4, a user is not subject to glare, the
inside of the refrigerator can be easily viewed since it is possibie to irradiate 2 wide area
inside the refrigerator, and further, by using at least one of the lighting devices 900 in
the storage compartment (inside the refrigerator) as the electrostatic atomizing apparatus

25 light 600, it is possible to visually confirm whether the electrostatic atomizing apparatus



5 other metal by passing an electrical current through junctions between two types of metals, and a
means to generate temperature difference between one side surface and the other side surface by
occurrence of heat absorption on one side surface, and heat generation on the opposite side surface
by passing a direct-current through itself), for example, in place of the heat conducting part 213
between the heat absorbing fin part 10211 and the g at dissipating fin part 212, it is possible to make
heat absorbed at the heat absorbing fin part 211, and heat dissipated at the heat dissipating fin part
212; therefore, it is applicable that both the heat absorbing fin part 211 and the heat dissipating fin part
212 are installedyjnside, the, Srge cAMAATMERE A RSiebe SRl Al tinlsyyhich makes the
structure simple, and the installation and the maintenance, etc. easy. Further, 15since temperature
difference betweenrithecheapadbsorbingfin pait2dd-anduibeheatdissipatingilin part 212 can be
controlled by magnitude of an electrical current, required dew condensation water can be set by a
temperature, etETAHEARTHE St1oEEE B BrHiRA thiBrhildbrcloTapclst deth v fengtion water can be

prevented and the jefrigeratar 4,(nat san stably.nerformst agmization can be obtained

20[0225]Since it Is p%s}s?gféeto ave heat absorbe e heat absor |ry19°ﬁn pan 211, and heat

dissipated &t theiheabigdigsipating fin part 212 as seen above, by providing a Peltier element (a plated
semiconductor device using Peltier effect to transfer heat from one metal to the other metal by passing
an electrical curi&htithrdisgheimpistions Wentfeare oy prisad pxisdidlsf GnbFRAEhNs to generate

temperature diffference between one sids 25§urfa]c]:e antgl the other side surface by occurrence of heat
. forms. with respect to th er side wall 2P whereto the LEDs 910 are provided isset .
absorption on one Sige'surtace, 136 ancf'heat'generatlon on the Spposite sit& surface by passing a

direct-current thyqughnitself) faps3amRie TR piace 104 e haah condygtingpast 4d 3 between the heat

absorbing fin part 211 and the heat dissipating fin part 212. the electrostatic atomizing apparatus 200
can be also usedtdrrarn armgond tvbrerosiashoriie eteotfibeal&pplacdizgte ramzarein 5cool air at a low
temperature, etc, cannot be used. In-a case of the refrigerator 1, the electrostatic atomizing apparatus

200 can be thst&8H B Edtisiatdccaiigrsn peie e aiedtifa e ™8r the bottom surface, etc.)
whose thiCk”e3§e¢9fg§1§o¥‘&§%@§§i|9U;‘3Qal@,’§£'éf&$%§i!;?qsﬁ}?gQ?;é%&§£@%Ptﬁ‘esugﬁ§%ib|e’ wherein the cool air

trunk is not provided so as to increase a volume inside a storage compartment of a storage
compartment (faed&ezample; shegtetigerakngicodmparsmeatid)) one seglieaiaherein the cooling air
mink atomizing apparatus fight 600, it is possible to visually confirm whether the electrostatic
atomizing apparatus 200 (the mist spraying apparatus) is operating at once by the
15 lighting device 908 in the storage comparmment (inside the refrigerator).  Further, since
it is possible to irradiate the door pocket 72 as well even when the door is opened, a
housed item inside the door pocket 72 can be visually confirmed also at night.
i0216]  Further, when the angle 8 the optical axis 915 of the LEDs 910 forms with
respect to the inner side wall 2P whersto the LEDs 910 are provided is set within the
20 range of approximately Tan™ (1.2 + L3)/L1) < 8 < approximately 90 degrees, since the
optical axis 915 of the LEDs 910 does not fall on the anterior edges of the inside
refrigerator shelves 80 directly, a user is not subject to glare, and in view of the effective
irradiation range e, since it is possible o irradiate a wide area inside the refrigerator, the

nside of the refrigerator can be easily viewed, and further, by using at least one of the

25 lighting devices 900 in the storage compartment {inside the refrigerator) as the



cannot be used, such as a partition wall or a shelf (for example, the partition wall between the
refrigerating compartment 2 and the switching compartment 4, the partition wall between the
refrigerating compartment 2 and the approximately closed containers 2X and 2Y, or the shelf, etc.),
etc. that partitions between the storage compartments 15(between a storage compartment and a
storage compartment), in this case, by installing the electrostatic atomizing apparatus 200 (the mist
spraying apparatus) in the upper surface (the ceilinbg%urface of the refrigerator 1) of the storage
compartment provided at the uppermost part of the refrigerator 1, miniaturized nano-size mist can be

efficiently spravgd allarSh g e aliNe1ara0s companment Euiiher, ,ppl air 20tunk through
which necessary low-temperature cool airflows, et(?. IS not inclu ed), and 1t Is possible to commonalize

the electrostatic-pigssizingappal appa40000 th-anaif:crRnciipnranHiagaame #igetrical appliance, etc.,
wherein cool air at a low temperature, etc. cannot be used, and to obtain the refrigerator 1, the air

conditioner, or thighsdightingléoter ibipidiahesomdrimpgtimanitiedisttbardiigiretaby bacterial eradication,
deodorizing, 25§nr9h antifouling effects can be atéalnedket%%7a¥02§6lgﬁgqlLC&Qgn to the refrigerator side

ef mee 15 possible to imradiate the dooy poc wellS : 007 18 . s
wall) Next, it will be"described one examplé m‘a case of applying the electrostatic atomizing

apparatus 20 t@.&2ide.wall efRisiRLagece PRttt D IR e HigRIAIPL . Jgn26 is a side sectional
view of the refrigerator 1 describing the first embodiment of 5the present invention, and Fig. 27 is a

front perspectivéiéw ofAthdtrefriye ratinghe eimpartisrenindzofd meprefeigghator 1 describing the first
embodiment of the present invention. In the diagrams, the same signs are assigned to the similar parts

as in Fig. 1 to Fig. 25, wHEPSbPYRESBILFRIBRE2RE O it J6%2 M asErdiflgrams, the electrostatic
atomizing appaigus 200 JRslRle IR AAIRIE, e WAl 2R We R Tigeralay 4 is housed inside a

recess portion formed in the
375 nm in the UV-A wavelength range, for example, for an LED (for example, the LED

10 910a) representing that the efectrostatic atomizing apparatus light 600, the lighting
device 900 inside of the storage compartment (inside the refrigerator), or the
electrostatic atomizing apparatus 200 15 operating, and by illuminating inside of the
reftigerator only for 2 predetermined time, for example, while the door of the
refrigerator | is closed, it is possible to increase vitamin in vegetables, etc, without

15 affect on the human body, Additionally, by using an LED in high-intensity orange
with warmth, which emits a light of 2 wavelength within a range of 530 nm to 620 nm
with a peak of 590 nm, for example, is used for the LED (for example, the LED 910a)
representing that the electrostatic atomizing apparatus light 600, the lighting device 900
inside the storage compartment (inside the refrigerator), or the electrostatic atomizing

20 apparatus 200 is operating, and by illuminating inside of the refrigerator only for a
predetermined time, for example, while the door of the refrigerator | is closed, the LED
can be used as the lighting inside the refrigerator with warmth which does not affect the
human body, and can be also used for stimulating a self defense function mainly of
green and vellow vegetables and for activating biosynthesis of polyphenol, and further,

25 can be used for stimulating biosynthesis of vitamin C by photosynthesis as well.  Thus,



inner side wall 2P. As shown in Fig. 6 through Fig. 11, the electrostatic atomizing apparatus 200 is
made up of the electrode holding part 220, the discharge electrode 230 in a rectangular parallelepiped
(prismatic columnar) shape or a columnar shape, and the counter electrode 240 including the opening
part 241 in an approximately circular shape 15that is in an approximately similar shape as the
cross-sectional shape (approximately circular shape%)\ of the tip end of the protrusion part 231 of the
discharge electrode 230, and further is an openingii Irger than a cross-section (approximately circular
shape) of the protrusion part 231. Alternatively, as shown in Fig. 12 through Fig. 17, the electrostatic
atomizing appaiis.AaR irmadtunhIsdSERA RS BIER o5, 220.A4cdINg the main body par
232 in a prismatic columnar shape or a columnar shape elongated in the axial direction, and the
protrusion part 28icingcpysamichshape foftarcaricah sheyaaddialygeisdannemtoward the counter
electrode 240 and that protrudes at the approximately right angle with respect to the axial direction
from the main bﬁ@%ﬁﬁ%ﬂ?{!ﬁ’é électrode holding part 220 that holds and houses the discharge
electrode 230, t nducting member 280 for.applying a.voltage tg.the discharge electrode 230, the
138 counter elegt%)%)e 248‘??55?%%%‘%%%%{%@ argt)%%ﬁ?ﬁlsdﬁn §§‘p?‘(§j%ﬁ%nately guadrangle or an
approximately GifclenshapealRish s anOReRIRGIAGR Lt vihe GERgs:sgctional shape (the
approximately quadrangle or the approximately circle) of the tip end of the protrusion pan 231 of the
discharge elect@ste8®, Bevdthed iifagaition siedstheiSressmeanelinspwhereby the discharge

electrode 230 isgh?hld_by zt;mdfe ureg to the electrode holding part 220 via the conducting member
280. [0228]Here” B8 B HIeans 16 Provide HeiP Soraeh S B AL S ISP 4058 to the discharge

electrode 230 osifhe electtadsRolding part 280, el Are M@l auRRlY Means such as the cooling
plate 210 that generates dew condensation water, or the water }.;LO storage tank 270 that supplies

supply water, etospemptithdonetetablspplymcansshopichprekarabhedic dastalied slirectly above the
discharge E#ectrqde 230, and the electrostatic atomizinéﬁapparatus 200 should preferably be attached
to at least Ohe SFIREFHR YRR AT tHP et T ddn e orod el BressHigetieans) and the electrode

holding part 224,50, lnathe e SpAe SO RIS L SR IAISs e cooling plate 210 or the
n

15 water droplet 275 (the supply water) from the water Storage ta , etc. drops over the main
body part 232 oftive dischar jehadeatoda@B3kidha-slanipaibnRedof thedbdrg means 260 (the pressing
means), or the electrode holding part 220 that are provided directly below. Further, in a case of using
the water storag&Ht&HeDAF if Pryekrehtatiibe g iae 21490 simodishyderneasfto feed water, it is
applicable to insfal

lnEQ Binction of green and vellow vegetables and activate biosynthesis of polyphenol,

15 the lights do not lower preservation quality of vegetables, Further, as for anthocyanin
of & blueberry or a strawbarry, etc., nutrient elements are increased by the LEDs 910,
which 18 sources of lights of wavelengths having greenish-vellow color, ete.
{0219]  Polyphenol is a collective term of chemical compounds whereof the benzene
ring s substituted with plural hydroxyl groups or plural methoxy groups, incladed in a

20 crop such as a vegetable, a fruit, a s, ete.  So-called flavonoids in the polyphenol are
included especially in portions of a plant that are exposed to much sunlight, Itis
considered that this is because the plant synthesizes flavonoids exhibiting a strong
maximum absorption in a range of ultraviolet in order for self protection against
ultraviolet included in the sunlight. A main physiological effect of polyphenol is

25 antioxidant effect and protein function regulating effect. Thus, aging is deterred by



20 electrostatic atomizing apparatus 200 in a detachable manner to the inner side wall 217, the ceiling
wall or the partition wall, in which case, the water storage tank 270 should preferably be installed in the
fixing means 260 (the pressing means), or the electrode holding part 220 constituting the electrostatic
atomizing apparatus 200 in a detachable manner, as shown in Fig. 17. 25[0229]Cooling air blown from
the cooler compartment 131 to the cooling air trunl§‘3%39 53 installed in the rear surface of the storage
compartment passes through an electrostatic-atomiZing-apparatus inlet cool air trunk 830 such as a
duct, etc. whose circumference is surrounded, which is provided in the rear surface wall and the side

wall heat insulatipn. matarial Andabich.divergesateally; from hreoling alkiiink 53 Sinstalled in the
rear surface of the storage compartment, reaches the electrostatic atomizing apparatus 200 installed

in the recess in Alh@cimaey Sicks:ywatkdRof dhesienafelcontpartinientd passesthreugh an
electrostatic-atomizing-apparatus outlet cool air trunk 820 such as a duct, etc. whose circumference is
surrounded, an&WFiEh is provided in the rear surface wall and the side wall heat insulation material in

a state of including 1 0fing. walen roRlals 10318 MALS J0IRNANG:SiAE.Mist Ry, ie electrostatic

atomizing apparatus 200, and reaches a mist spray compartment installed in an upper part of the rear
surface walkof the starage, eaupatmentytorexampla. AvaishapraycouemnidOads provided in the mist
spray compartment that is installed in a detachable manner, and the cool air including the fine water
droplets that arétriate Havelwehcray &mitpiplthd Pselée ostafiteatoritiziitg apparatus 200 is sprayed

into the storage co tment from a mist spray outlet 810 .formed.in the mist spray cover 800.
avm:g% rerp gﬂ%}]l 1{3 tshEE‘lquanLLOS 1~ Uﬁra}g)%ﬁtqlélstlé an ﬂ? E!P a

[0230]As seen gbove, & efectrostatic a omizing apparatus including a “feast the discharge

electrode 230 apddha-caniaRieci ade-R4d isallacatedinthe-sidaival(forexample, in an
approximate center position in height which is at a height position that is 20within reach of a user in the

side wall of the nefriepe ratiribe E0MRpertRraat 2§dheRe/ Stomgiength.  Therefore, it is

10 desirabie to adopt an LED of a wavelength as long as possible in the near-ultraviolet of
the UV-A wavelength range for a household refrigerator used by the general public.
Of course, safety 1s improved doubly and triply by making the irradiation amount fo an
amount that does not affect on the human body, and the ultraviolet light nof to be lzaked
structurally from the opening door.

15 {02217  That is, safety is improved by a simple structure without distinguishing the
LED from the other light source, etc. in instaliation inside of the refrigerator | and so on.

Of course, it is also possibie to use a wavelength of middie ultraviolet range, etc., to

irradiate the uitraviolet hight only at the time the door of the refrigerator is closed, for
example, and 1o structurally prevent leakage of irradiation to the door direction,  In this

20 case, a light of 2 wavelengih that stimulates a self protection function of a plant is freely
selected, but it is necessary 1© have only the light source ammanged and constructed
specially different from the other light sources. The L.ED of the electrostatic atomizing
apparatos light 600 and the LEDs 910 in the lighting devices 900 inside the storage
compartment {inside the refrigerator) stimulate a self defense function maindy of green

25 and vellow vegetables, and activate biosynthesis of polyphenol. The LED of the



compartment, and the mist generated by the electrostatic atomizing apparatus 200 is delivered by cool
air inside the electrostatic-atomizing-apparatus outlet cool air trunk 820 such as a cooling air duct
whose circumference is surrounded, and is sprayed, to a different place (for example, the upper part of
the rear surface wall of the refrigerating 25compartment 2, or the other second storage compartment
(for example, the switching 140 compartment 4 orthe vegetable compartment 5) different from the
storage compartment (for example, the refrigerating compartment 2) wherein the electrostatic
atomizing apparatus 200 is installed, and the like) from a place (for example, the approximate center .
position in heighbkwhichdsatidnheightpobiiostthal iseWithir reach: Gkeinserisdbe 5side wall of the
refrigerating compartment 2) where the electrostatic atomizing apparatus 200 is allocated; therefore,
freedom of placBHie e Srite WrearBstAtiestosizigapp-tatBo o ReitidiEgsat least the discharge

electrode 230 and the, Qunter elec odeﬂg40rand a ist spray unit.(for exa , the mist spray outlet
810 formed in the rﬁ‘igt‘%ﬁré’ly“’é%%‘é“%éb” 1pr%3i<§3%f in %Eaemrrﬁ?sgt%%?gywé%r%%eg)%tm% for spraying mist that

10has been geng(atedhy e mipei asiaticialomizingsappriaiue200 Msidathastorage compartment
increases, and since mist atomization can be performed from a place where mist atomization is
desired, defre¢ Ghfieeeomdegigh VireredsbsPiRimierndinte tHesekgtsodthtic atomizing apparatus
200 including at Ie,a]st tlﬁe disghagﬁe glect ode 230 ag]d the. counter electrode 240, and the mist spray
unit (for example: Tha st epray T & S8 to YorR Sa R AR EvLY HdVE @00 provided in the mist
spray compartmgnihdonspeaping-ist that has been generated by the electrostatic atomizing
apparatus 200 into the storage compartment can be separated as different components, it is possible
to make each ctiE#Bbnetitrshnaitertendrinnnarninttiodnaketieimienyvaitsaofithe storage
compartments in the refrigerator 1 thin, the inner volume of the storage compartments 70can be

enlarged, and further, tHEEINGEFETST hEee RS el o et S B BhBRABNS [02311Here, since a
user need§do remQVE NEMRIR SIARLR IaRkestheld adds.walel when. g yater storage tank 270 is

installed, it is preferable that the placement of the electrostatic atomizing apparatus 200 is at a height
position within reacihofeingiiepfuithofihbendiaglove, anet-Btomser pestiagthan eye level in view of
heights of 25Japanese women), and d.esirabl}bl at a height position from the waist to the shoulder
compartment by temperature difference between the mside of the storage compartment
and the inside of the cooling air wunk, thereby mist is sprayed; however, in a case
wherein cooling inside the storage compariment (for exampie, the vegetable
15 compartment 5) is performed by cool air that has cooled inside another storage
compariment {for example, the refrigerator compartment 2) via a return air trunk, the
clectrostatic atomizing apparatus 200 needs not be provided in the storage compartment
{for example, the vegetable compartment 5), and may be provided in the return air trunk
from the other storage compartment (for example, the refrigerating compartment 2).  In
20 this case, a temperature of return cool air flowing inside the retors air trunk rises after
cooling the other storage compartment, and is higher than cooling cool air inside the
cooling air trunk, and by providing the heat absorbing fin part 211 of the cooling plate
| 216 inside the return air trunk, and providing the heat dissipating fin part 212 inside the

cooling air trunk, temmperature difference can be used for the cooling plate 210; thus, it is

23 possible to generate dew condensation water on the heat absorbing fin part 211, and



141 position (height equal to or higher than approximately 80 cm, and equal to or lower than
approximately 140 cm), and on the front side of the storage compartment. Further, the placement
position of the mist spray outlet 810 should preferably be at an upper pad in the storage compartment
in the vertical direction so as to evenly spray from the upper 5part to the lower part inside the storage
compartment by gravity, and in the width direction (the lateral direction), should preferably be at a
position where mist can be evenly sprayed in the width direction (the lateral direction) as well inside
the storage compartment in a state of being mixed in cool air, and in consideration of the position of a

cool air outlet, thepistSRiRY:QUISESHO LAY Herdarmed.iRoearearhrluRkiahpatts in 10an approximate
center position in the width direction of the refrigerator 1, or may be formed in one part in an

approximate enaipgsiioronidatorpantsiimitapdsitiond of thretboth @ngstient Gre part in each end
position, or in plural parts in the width direction, [0232](Application to an air conditioner) Now, it will be

described a corffigUPLBA FF4Es SERREIRNT tAELiaaPa st ILstRAs iRy S5 atus 200 is mounted on
an indoor unit of an.air coRIORe, Helg. SinGehendogsupi of the air conditioner is the same as an

indoor unit of a separate type air conditioner that is well known and common, the diagrammatic
representation gmmitied. hhiesmainilbedy (asiegloidheindpprunitincksdessinside itself a heat
exchanger wherein a front side heat exchanger provided in a front side and a rear 20surface heat
exchanger proviB&HA Bt HpEPPRtoBPiTEcHatt ke SpdEbirie Hrreaieda MunMPérted V shape, an air
suction inlet tha&'&d@ﬁ%"s!%%d beh'%%ﬁtabﬂ}’r% theg.frqnt Si ea@%ch %}%haggggaggetg heat exchanger, an

air outlet that is provided in-a lower part in the front surtace of the indoor unit, a filter provided between

the air suction inletRasbdhe heakpxehanganm plowrkhalis ko vided hehwgendhe front side heat
exchanger and the rear 25surface heat exchanger of the heat exchanger in the inverted V shape, to
blow air that is 1- Maintenance of the electrostatic atomizing apparatus 200 is made possible by
10 making at least a part of the partition wall 51 {the heat insulation wall) on the rear
surface of a storage compartment (for example, the switching compartment 4 or the
vegetable compartment 3, eto.) at a section wherein the elecirostatic atomizing
apparatus 200 is instalied among the storage compartments {for example, the switching
compartment 4 or the vegetable compartment 3, ete.) whereto the return air trunk from
15 the other storage compartment {for example, the refrigerating compartment 2) to the
storage compartment (for example, the vegetable compartment 5} is installed in the back
side of the rear surface wall can be detached from the inner side of the storage
compartment.  Also in this case, maintenance and component replacement of the
electrostatic atomizing apparatus 200 are made easy by forming the electrostatic
20 atomizing apparatus 200 into a kit as the kit component 512, and attaching the kit
component 512 to the inside of the return air tunk. Further, since the kit component
512 can be separated and collected also at the time of recycling and disassembly,
recycle efficiency is improved.

[0224]  (Use of the Peltier element)

25 Furthermore, 25 mentioned above, in a case wherein it is impossible to



142 heat exchanged via the filter and the heat exchanger after being taken in from the air suction inlet
from the air outlet, and a drain pan that is provided in a lower part of at least one of the front side heat
exchanger and the rear surface heat exchanger, wherein the electrostatic atomizing apparatus 200 is
provided above the drain pan in downstream 5of the filter, thereby even when an electrical current is
made not to be discharged between the lower end surface 211Y of the heat absorbing fin part 211 and
the discharge electrode 230 when a voltage is applied to between the discharge electrode 230 and the
counter electrode 240 by forming a notch or an opening in the electrode holding part 220 or the fixing

means 260 of the,eleGHasiatic AR PGS APPATAIUS 200p80:23 01 forldasgiimulate dew condensation

water or water dropping from the feed-water means (the heat absorbing fm part 211 or the water
storage tank 278&¥irattrerd ischarge elerinbdeP80rdhd: glebtrodissiholdiryg part 220 or the fixing means
260 in a state the disc,har%e electrode 230 .is held by the electrode holding Part 220, water discharged

from the notch S1FSBEERIAG T Biter it b Bidh 55t 998 0relis $158 Means 260 is discharged
to the 15 drain panqtherefpieJheledsan REed 8-ARvidR R Vatar feseving palt additionally, the cost

is reduced, the number of components can be reduced, and the assembly efficiency is improved.
[0233]Furthgr itahapplidablesinallogatedhevheatiabstipirgofinpar:2 ik, tipes discharge electrode 230,
the counter electrode 240 and the electrode holding part 220 20above the drain pan that receives
drainage water REAFHE bR 6F e 4 EoRtiehEresntr Ryurstane e e dissipating fm part 212

near the suction,pqif, | fhis way, singe.the heal dissipating,fin pait, 212, thg discharge electrode 230
and the counter electrode 240, e?c. are allocated near the outTet, a voaﬁége is applied to the discharge

electrode 230 agadhatsouiaiplaciinde24Q andRnshis:ganeried:apditae generated mist is blown
25into a room together with cool air that has been blown from the outlet and has been 143 cooled,
thereby bacteri&rFeratiichees arftr hemtioificiiorSide tiweochn kearrserijesformed. Further, even when

vatersccupilot i s Seaticas Ge s 10Dl e e i pr 220, o e
components SUGHs@8if; fin part 211, and heat dissipated at the heat dissipating fin part 212; therefore,
it is applicable that both the heat absorbing fin part 211 and the heat dissipating fin part
212 are installed nside the storage compartment or inside the return air trunk, which
makes the structure simple, and the installation and the maintenance, etc. easy.  Further,
15 since temperature difference between the heat absorbing fin part 211 and the heat
dissipating fin part 212 can be controlled by magnitude of an electrical current, required
dew condensation water can be set by a temperature, etc, inside the storage
compartment, hence lack of dew condensation water can be preventsd and the
refrigerator | that can stably perform mist atomization can be obtained,
20 [0225]  Since it is possible to have heat absorbed at the heat absorbing fin part 211,
and heat dissipated at the heat dissipating fin part 212 as seen above, by providing a
Peitier element (2 plated semiconductor device nsing Peltier effect to wansfer heat from
one metal 1o the other metal by passing an electrical current through junctions between

two types of metals, and & means to generate temperatare difference between one side

25  surface and the other side surface by occurrence of heat absorption on one side surface,



Swater receiving part, etc., and it is possible to obtain an air conditioner of low in cost.
[02343Furthermore, it is also applicable to place the electrostatic atomizing apparatus 200 near the air
suction port downstream the air suction port in the indoor unit of the air conditioner, and to provide the
mist spray outlet on the upstream side of the air outlet in the indoor unit of the air conditioner via an air
conveying path, such as a duct, 10a hose, etc. Her%ghe mist spray outlet may double as the air outlet,
or the mist spray outlet 'nay be placed so as to open'in the air conveying path or the air outlet, so that
mist is sprayed from the air outlet inside the room into which the air outlet opens. As shown, the

electrostatic loHg;aRRRAUSRUPLUINGLALIBASLINR, Y55 ha195.Elgsiigre 230 and the counter

electrode 240 is allocated downstream the air suction port 150f the indoor unit of the air conditioner or
near the air suctisifportangdhemmistHeneratestinyith e Ecttestatichatemisingapparatus 200 is
sprayed to a plate (for example, the inside of the room into which the air outlet of the indoor unit of the
air conditioner SPeRE 26} %tgﬁé?a@‘éﬂlﬁﬁ@%{fﬁ EFhvEytsatsBHctHetiRt rermttaide of the air outlet,

etc,) different fraf &,s6elion Whes, s clagliostalic alomizing apparatye 200, 20allocated, via an
inside of an air trunk such as a duct whose circumference is su ounde(i; %here?ore, freedom of

placement ¢f therelleetastatiermiamizing. apparstus20includingatigaskihe gdischarge electrode 230
and the counter electrode 240, and the mist spray unit (the mist spray outlet) for spraying the mist
generated by thacEleg i tatE Rty W parbeis2bd nsigeithélrowiimnoréases, and since mist
25atomization ct%]s}t%g Qﬁ{gwedrfrorgea Exla(ff Whtere rpist _a,tomization is desired, degree of 144
freedom of design Increases: 10330 o Rer arsca b HibE RIS B H AL TSUE ®en the heat absorbing

fin part 211 anditheheatdissipalingiin parkRlxeRR hesoniralisd DY magnityde of an electrical
current, required dew condensation water can be set by a temperature inside the room,
to increase a volume inside a storage compariment of a storage compartment (for

10 example, the refrigerating compartment 2}, or a seciion wherein the cooling air trumk
cannot be used, ‘such as a partition wall or a shelf (for example, the partition wall
between the refrigerating compartment 2 and the switching compartment 4, the partition
wall between the refrigerating compartment 2 and the approximately closed containers
2X and 2%, or the shelf, etc.), ete. that partitions between the storage compartments

15 (between a storage compartment and 2 storage compartment).  in this case, by
installing the electrostatic atomizing apparatus 200 (the mist spraying apparatus) in the
upper surface (the ceiling surface of the refrigerator 1) of the storage compartment
provided at the uppermost part of the refrigerator 1, miniaturized nano-size mist can be
efficiently sprayed all over the inside of the storage compartment.  Further, a cool air

20 wunk through which necessary low-temperature cool air flows, etc. is not included, and
it is possiblg o commonalize the elecirostatic atomizing apparats 200 with an air
conditioner or a home electrical apphiance, efc., wherein coof air at a low temperature,
ete. cannot be used, and to obtain the refrigerator 1, the air conditioner, or the home
electrical appliance, which is low in cost and whereby bacterial eradication, deodorizing,

25 and antifouling effects can be attained.



5 etc., lack of dew condensation water can be prevented, and miniaturized nano-size mist can be
evenly and stably sprayed. Additionally, since the heat dissipating fm part 212 is allocated near the
suction port, even when the heat dissipating fin part 212 produces heat and the temperature rises
slightly, the heat is taken in by the suction port, by which a temperature of cool air blown into the room
is not influenced; therefore, an air 10conditioner or,@-home electrical appliance, etc., temperature
control over which is easy without influence on temperature control over an inside of a room can be
obtained. [0236](Display) Here, displaying of an operation status of the electrostatic atomizing
apparatus 200 {thesmist.spiaying @pRaake-digpkaing of an amount of sprayed mist or a degree 150f
bacterial eradication (strength of bacterial eradication) inside a storage compartment by a strength (for
example, a magnitude dfeahitpikedosoitabmorennir g aporfppiigpsyddtreisteof the operation of the
electrostatic atomizing apparatus 200, and in a case of displaying an amount of used electricity;
electricity expeﬁ?gfmé%f R %t‘r’ﬁgéﬂn'f}s lcci%l‘%gﬁf iOXiths %’%Fsagf%%}f ég[&geé%ﬁﬁ?iaﬂré such as a bar graph, a
leaf mark, etc. ly,thei20slde ReiSkO it berightingdeviga 00 nsidetharefrigetor, by dividing the
figure into multiple parts and changing the colors in accordance with the number of division, and so on,
displaying the absotstrofrsprayechddiist Drithédepreeaibastenaherddieation, etc. by the number of the
divided parts whose colors are changed can be applied not only to the refrigerator I, but also to an air

conditioner or a°HBPAETER & BRisTaRte Suribiae SIS AU € Bespierformed:; in a case of the
air condltoner, 5, A9PIGRIE A5 UShI2Y,00 A AT PGS, IPLFXETple,  front surface cover,
i

etc.) of a front surface of an indoor unit, or a display unit of a remote ‘controller whereby operation,
stop, and tempes&tures seltiagf, tetexddtienair-canditioner are performed, etc., in which case, it is

possible to obtain effects that a user can visually determine at once the amount of 5sprayed mist or
the degree of bHtteYial &tdidiaams(StreligPrsibErTsa srmratthyisidéthe storage compartment

by the opeL@tioqn%gg%g ﬁl{f%ﬁoﬂﬁﬂéﬁ%@qg gom)ljzsiela?nagggrgc%ésspg%enrg%eﬁ%%ng apparatus) 200, and
of th voTtage or the spray amount of the sprayed

the strength (for example, the magnittde e applie
mist, etc.) of thenaparatiom of theseleslr ostaticRtemiZIng AR ZAQMRBHRISt spraying apparatus),

as 10in the case of the refrigerator.

apparatus 200 is made up of the electrode holding part 220, the discharge electrode 230
in a rectangular parallelepiped (prismatic columnar) shape or 2 columnar shape, and the
counter electrods 240 inchading the opening part 241 in an approximately eircular shape

15 thatis in an approximately similar shape as the cross-sectional shape (approximately
circular shape) of the tip end of the protrusion part 231 of the discharge electrode 230,
and further is an opening larger than a cross-section {approximately circular shape) of
the protrusion part 231,  Alternatively, as shown in Fig. 12 through Fig. 17, the
electrostatic atomizing apparatus 200 is made up of the discharge electrode 230

20 including the main body part 232 in a prismatic columnar shape or a columnar shape
elongated in the axial direction, and the protrusion part 231 in a pyramid shape or a
conical shape that gets thinner toward the counter electrode 240 and that prowudes at the
approximately right angle with respect to the axial direction from the main body part

232, the electrode holding part 220 that holds and houses the discharge electrode 230,

25 the conducting member 280 for applying a voltage 1o the discharge electrode 230, the



[0237]As for a home electrical appliance such as the refrigerator I. the air conditioner, etc. according to
the present embodiment, it is applicable to display an installation position of the mist spraying
apparatus (the electrostatic atomizing apparatus 200) in a figure, etc. in an overall view, etc. so as to
be visually confirmed, so 15that a storage compartment and a section whereto the electrostatic
atomizing apparatus 200 or each component (for example, the cooling plate 210, the discharge
electrode 230, or the high-voltage power supply part 250, etc.) constituting the electrostatic atomizing
apparatus 200 is installed, and material names, etc. of the electrostatic atomizing apparatus 200 or
each componentwt:thealerrostatioate pizing RRPA alus 2PR:6andeRvsuaiyarecognized with ease
at the time of recycling, and so on, [0238]Here, in the case of the refrigerator 1, an indicator chart such
as an overall vithRFORBENE AT IaRFO b e He rpriagbres thpafientsedipal Spective view, a cubic
diagram, a partjal indicator chart, a developed figure, etc. of the refrigerator 1 in the case of the
refr?geratorq is@?s%f’é@xé' a&"?h e Se aac‘,pé“(%’fg?ﬁée pete (nghceenso 8?%tﬁ%mr?lain 25body of the
refrigerator, on gheJasiderefligariassids Qécmqu@,m@g@mgﬂqggg g@%e 146 or the control device,
etc. Further, in the case of the air conditioner, an indicator chart, such as an overall view, a schematic

layout of thé corriterrans avbensbp dutileshvievy eatodbiddidgidhy, 2adpentied imdicator chart, a developed
figure, etc. of th? indoor unit or the outdoor unit is dis Ia%/ed on a reverse face, side surfaces, an inner
r

side of a desigri covet BIHE FErTLotdhe SRy B 2EBH bt Yevice, etc. Furthermore, the placement
position of the elegifostatic alQmiziNGARPRALNS ARG WRLIPRYIRG.ARAGIATUS) is indicated in these

indicator charts such as the overall view, etc. in a figure and so on so as to be visually confirmed at
once. In additiofisdtargeagzpticddilette inctitdenth eolnstgiation, pesitenetibehighaeltage power supply
part 250 when the high-voltage power supply 10part 250 is allocated in a different section, and to
include in stalln*r“é‘ﬁb( Eﬁ ﬁgﬂgt’g @{%le 8{:0 that generates dew condensation water, or the water

10 storage tank 270 that supplies supply water, eic., and the water supply means should
preferably be installed directly above the discharge electrode 230, and the electrostatic
atomizing apparatus 209 should preferably be attached to at least one of the inmer side
wails 2P, the fixing means 260 (the pressing means) and the electrode holding part 220
so that the dew condensation water that is generated on the cooling plate 210 or the

15 water droplet 275 (the supply water) from the water storage tank 270, etc. drops over
the main body part 232 of the discharge electrode 230, the slant part 264 of the fixing
means 260 (the pressing means), or the electrode holding part 220 that are provided
directly below.  Further, in a case of using the water storage tank 270 in place of the
cooling plate 210, since & user needs to feed water, it is applicable to install the

20 elecwrostatic atomizing apparatus 200 in 2 detachable manner to the inner side wall 2P,
the ceiling wall or the partition wall, in which case, the water storage tank 270 shoyld
preferably be installed in the fixing means 260 (the pressing means), or the electrode
hoiding part 220 constituting the electrostatic atomizing apparatus 200 in a detachabie
manner, as shown m Fig. 17.

25 [0229]  Cooling air blown from the cooler compartment 131 to the cooling air trunk



the other components usable in recycling additionally in the display. [0239]In this case, information
useful at the dine of recycling and disassembly is displayed to be visually recognized at once, by
displaying in a sign such as a black circle (*), or in a graphic in an approximately similar shape as the
shape of the 15electrostatic atomizing apparatus 200, etc., and further, by displaying names of
materials and used weights used for the electrostagig atomizing apparatus 200, whether the materials
are recyclable, a recycle method, precautions at the time of recycling and disassembly, etc. in a
reference chart, and the like. Thus, since it is possible to recognize whether a material, etc. that affects
the human bodyzaisthiedimgectaacyaling is 20R0! wspdmandpasseurablik @omponent at the time of
recycling and the weight, etc., disassembly can be performed without confusion at the time of
disassembly, h&HEE s iore EReAPREASIHRAIE S M S thebrestrigetiatr Yh#fe air conditioner, etc.
which can be recycled, whose disassembly efficiency. is favorable, and.whase recycle efficiency is
improved, can B’é\\{%ﬁ%?ﬁcé?ds %fé‘%% ﬁg%%,}giﬁr?ﬁée(%%éet e ﬁ%rr%cg g@cat?fic\;ﬁéf g%apliance is the refrigerator

|, standard 147%use-petioasareseifadbadmainpedy-afithereikigesatoniandeach functional
component (for example, the electrostatic atomizing apparatus 200, the compressor 12, the defrosting
heater 150 *andrtfdeddoihairairetieaiethraivraes cemritphicteaghes displayedtzon the control panel 60 of the

main body of the refrigerator, efc. 5 0%? hen the home electrical appliance is an appliance such as
an air condition&r. S air If)‘“'ﬂar'|1f'|°‘e2r'0,Ge’{%t.zf | dl@%ﬁﬁﬁf%%@’t a %t%%ed%agé%)ﬁpég BETHE are set for an indoor

unit, an outdoor4iirRdnaiR Lo hthe-RRRIANCARdURGHanal sorBRpRens(for example, the
electrostatic atomizing apparatus 200, a compressor, and a blower, etc.), and are displayed on a

design panel offdiframhiztackcoke. mair bodyietan ndoomdait pet eridmetevidddontroller, etc. Further, it is
also applicable that, for example, standard use periods are set for the main body of the indoor unit or

the main body ST& SURBSAUME erERY i fiHeHoHEF EshBaiEe. Br'¥tRdard use periods are set
for the fungfjona),cMPERERISHE RGN LA L0S- MAIB AR LEIGINAGRLHIT or the main body of the

apparatus 200, and reaches a mist spray compartment instalied in an upper part of the
rear surface wall of the storage compartment, for example, A mist spray cover 800 is
provided in the mist spray compartment that is installed in a detachable manner, and the
cool air including the fine water droplets that are made into nano-size mist by the

15 electrostatic atontizing apparatus 204 is spraved into the storage compariment from a
mist spray outlet 8§10 formed in the mist spray cover 80¢.
[0230]  As seen above, the electrostatic atomizing apparatus 200 including at least the
discharge electrods 230 and the counter slectrode 240 is allocated in the side wali (for
gxample, in an approximate center position in height which is at a height position that is

20 within reach of a user in the side wall of the refrigerating compartment 2) of the storage
compartment, and the mist generated by the electrostatic atomizing apparatus 200 is
delivered by cool air inside the electrostatic-atomizing-apparatus outlet cool air trupk
820 such as a cooling air duct whose circumference is surrounded, and is spraved, to a
different place (for exampie, the upper part of the rear surface wall of the refrigerating

25  compartment 2, or the other second storage compartment (for example, the switching



outdoor unit, and the standard use periods (standard use times) are displayed on the 15design panel
on the front face of the main body of the indoor unit, or the remote controller that directs operation and
stop, etc. of the appliance, etc. as a size, a length, or the number of figures such as a bar graph, a
leaf, etc., and a current use period is also displayed alongside by changing colors or patterns, or the
like, which can be visually confirmed by a user so ggsto encourage replacement for the user.
20[0242]Here, it is also applicable, for example, to set the standard use period for the appliance
including the functional component, or to set the standard use periods for the main body of the
appliance suchagsghtntaitiganatepdswicopathibhe funeliena.eompengatiirrelestrostatic atomizing
apparatus 200. or the compressor 12, etc.) separately, display the standard use periods (the standard
use times) grapficaisyas-AbafeahaceRaatike vhetie disitenosait spmneontrol panel 60, the front

panel, or the remote 148 contrpller, etc., to graphically display the current use period (time)
alongside by Cﬁgﬁ%?ﬁ’é%%fg%“é%éﬁg}ﬁ%}% cy 1&? ?éPc F(S? %J%B%%eoa TISIES E§/t‘3for a user, Further, it is

also applicable jq.stasartandase: RaHR AL A A (data: &Gk chranelogical ghange of ability and
input power, etc. concerning performance, such as input power to a 5compressor, input power to a

fan, an usefl amidentibfidiectricitytmn dogmpability of thetwhitaregnslialvoesimtc.) that varies with the
number of years in use that is obtained by an experiment or a calculation, etc. in a microcomputer 31

beforehand as APABIE H LE AT o RAEHILs SriE A etameae HaHYE SIHHE appliance, and display a
degree of degraglation. afiha.esiarmaRes.(hs: 6RRRBIINE A-LIGINRYLRCWELGIG-) as a length of a bar

graph or 10 the number of figures. That is, it is also applicable to visually encourage replacement for
the user by a digplayi{fan exdmple sehispiay fas @dergtheolia asygraphs iordhedmber of figures, etc.)
whereby an estimated performance at the present time is displayed by a declined rate of performance
with respect to & THitIRr P SPEFameey ik e ey A PRBTHARE PR BR TtA period of purchase as

100 percery 15{343ITN3L % 5/08S. & 800G IEaNe SN IISIRSRIMPHISL L) that stores a standard

use period set beforehand of the appliance such as the electrostatic atomlzglng apparatus 200, the

refrigerator 1, thenpiireRRAMLRRE, esabk pivilivhieitmsinsigeadmangihe gagent use period measured
by a timer, etc. with respect to the standard use period stored in the storing means (the microcomputer
31) is displayedrbererdisystazaiant i§inaired, degree of freedom of design increases. Further,

since the electrostatic atomizing apparatus 200 including at least the discharge elecirode
230 and the counter electrode 240, and the mist spray unit (for example, the mist spray
15 outlet §10 formed in the mist spray cover 800 provided in the mist spray compartment)
for spraying mist that has been generated by the electrostatic stomizing apparatus 200
into the storage compartment can be separated as different components, it is possible to
make each component smaller and thinmer, and to make the inner walls of the storage
compartients in the refrigerator 1 thin, the ianer volume of the storage compartments
20 can be enlarged, and further, the refrigerator 1 whose cost is reduced can be obtained.
[0231F  Here, since a user needs to remaove the water storage tank 270 and adds water
when the water storage tank 270 is imstalled, it is preferable that the placement of the
electrostatic atomizing apparaties 200 is at a height position within reach of a user
{without bending low, and is fower position than eye level in view of heights of

25  Japanese women), and desirably at a height position from the waist to the shoulder



20control panel 60 of the refrigerator, or the display part in the front cover of the indoor unit, etc.) of the
main body of the appliance, or the display part of the remote controller that directs operation and stop,
etc. of the appliance, as a size, a length, or the number of figures, etc. of a bar graph or a leaf, etc., a
user can visually recognize the use period of the appliance by visual confirmation, and it is possible to
encourage a service such as 25replacement of the,gppliance or a component, or exchange of a
component, etc. for the 149 user. [0244]Further, a remaining usable period with respect to the
standard use period of the appliance may be displayed as a figure such as a bar graph, a leaf mark,

etc. In this caseysinggihgsizeians haaumbenekihe-figres siuchasdieas araph, etc. indicating
5the usable period decrease as the use period increases, it is possible to let a user have risk

awareness, andmEEBskidtscabou veplaternsdndbdforeragbrenidown. Audisorally, by making a

message that quouragf%e]s‘ replagement or a seryice, displayed when the remaining period becomes
smaller than a predetermine op?e&r?o ,Stifﬂié%%usﬂfftﬁléé 8o i HEFRRAKS Th HersF B Bonscious about

replacement befpradhe brsakerwm $0leR4RlRERSUNRISRASSIRIR.I0:MIRKE e user be aware of

improvement of energy-saving consciousness by displaying a magnitude of an applied voltage, an
amount of dsedretddethicitycehetingiyimgpenseoapauamamguarityohéartdeniidxide emission, etc. in the
appliance during operation of the electrostatic atomizing apparatus 200 as a size, a length or the

number of figure& &IPS LT RAFGHIPh I AT B be A8 SR AYHFANE remote controller, etc.
that directs operafignand SiaR. §i6n akihe.2pR! il@@;%?di@%&%ﬁ?%@ ally fgkation of jhe amount of used

electricity or the amount of carbon dioxide emission, etc. of the appliance due to the magnitude of the
applied voltage curingrepération ghthe elecirostaticrateni zingaRpparatus: 20Qicas be recognized, and
energy-saving consciousness is enhanced in the user. Here, by making the user
a cool air outlet, the mist spray outlet 810 may be formed in one part or plural parts in
10 an approximate center position in the width direction of the refrigerator 1, or may be
formed in one part in an approximate end position or in two parts in the positions of the
both ends, i.¢., one part in each end position, or in plural parts in the width direction.
f0232]  (Apphecation to an air conditioner)
Now, 1t will be described a configuration in a case wherein the electrostatic
13 atomizing apparatus 200 is mounted on an indoor unit of an air conditioner. Here,
since the indoor unit of the air conditioner is the same as an indoor unit of a separate
type air conditioner that is well known and common, the diagrammatic representation is
omitted. The main body (casing) of the indoor unit includes inside itself a heat
exchanger wherein a front side heat exchanger provided in a front side and a rear
20 surface heat exchanger provided in an upper part or in a back side are arranged in an
inverted V shape, an air suction inlet that is provided behind or above the front side heat
exchanger of the heat exchanger, an air outlet that is provided in 2 Jower part in the front
surface of the indoor unit, a fiiter provided between the air suction inlet and the heat

exchanger, & blower that is provided between the front side heat exchanger and the rear

23 surface heat exchanger of the heat exchanger in the inverted V shape, to blow air that is



20capable of setting the magnitude of the applied voltage to the electrostatic atomizing apparatus 200
(it is applicable that the magnitude of the applied voltage can be changed by a multiple-graded setting
such as strong, intermediate and weak, or a non-graded setting) by control buttons, the remote
controller or the like, it is possible to select a weak mode and the like when energy saving is desired,
and to conserve energy. 25[0246]Further, it may be gpplicable to measure an instant amount of used
electricity 1.50 or an accumulated (for example, in every one day, or in every one month, etc.) amount
of used electricity by including a means that measures an amount of used electricity of the main body
of the appliance:ex thadipadtianaliteompinchis olkexariplacthictledimatatic ttomizing apparatus 200
or the compressor 12, etc.), and to graphically 5display the instant amount of used electricity or the

accumulated (foFSRaMBIEM RaA M it RSP RIEbEN REdIohtHOWCPAPh&unt of used electricity as

a bar graph, or {he numbgr of \eal marks, ste. ony the, sontral. panel. 80, on the front face of the |
refrigerator 1, the display part in a pané‘l on the front face or the top face o the air conditioner or the air
purifier, or the displRytpaiiofiheirgmeinconivellptyanthtie:likedtiesaby dwusaeissing 10the home
electrical appliance is made to be aware of energy saving through sight. [0247]In addition, it is also
applicable t& stafttsrBlstiviepseich deyaptieaiceispray smeermifsibalesethe remote controller, etc.
in addition to a message {hat encoyrage cof}%]cel%‘tégtor r%pla emer]}lpfa {}Q%Erqgi:@mbody or the functional

CIWE £ WL £ ARSOroInNgG T 1) .
component, and t 6 TIKE, for a User when the actual time of us%aréurpasses a pre%‘fetermlned rate (for

example, 90 % QedadSM @i Slihe Hapdaidwsating) ofthe standasduss.ling, thereby a user is

encouraged to check, exchange, or replace the main body or the functional component, etc.
Furthermore, it isnaisocapiplicdbiétdowncoimagk e heckapgaxthakgedrhapesrnent of the main body or
the functional component, etc. for the user through sight by starting display in the above-mentioned

figure, etc. on tHETRETT B8 Bt oM E BRI &I DEBEPHIRER AL 44105 Use time surpasses the
first predetgsmingd,faig-(iof eXAmRIRn A:406PEIRE FBNAPHLHER RIS LIl Standard use time,

and by displaying a message and so on that encourages checkup or exchange of the main body or the
functional compirentogics farpthe Use mahan theagotual 1ea i indistpassesdhe econd predetermined
rate (for example, 95 % of the standard use time, etc.) that is greater than 25the first predetermined

rate of the stand¥rEGERIfRKINEFEHI B ThAfThtRLISAPaYSThiRfUTaj5IGe discharge electrode

230 15 held by the electrode holding part 220, water discharged from the notch or the
opening in the electrode holding part 220 or the fixing means 260 is discharged to the
15 drain pan; therefore, there is no need to provide a water receiving part additionally, the
cost is reduced, the number of components can be reduced, and the assembly efficiency
is improved.
[0233]  Further it is applicable to aliocate the heat absorbing fin part 211, the
discharge electrode 234, the counter clectrode 240 and the electrode holding part 220
20 above the drain pan that receives drainage water near the outlet of the air conditioner,
and to allocate the heat dissipating fin part 212 near the suction port.  In this way, since
the heat dissipating fin part 212, the discharge electrode 230 and the counter elecirode
240, etc. are allocated near the outlet, a voltage is applied to the discharge electrode 230
and the counter electrode 240 and mist is generated, and the generated mist is blown

25  inw a room {ogether with coo! air that has been blown from the outlet and has been



151 stages (for example, two stages) as the time passes. In this way, by displaying a figure or a text
such as a message that encourages checkup, exchange or replacement for the user on the main body
or the remote controller, etc. when the standard use period has passed, it is possible to prevent
performance decrease due to aging degradation, or a 5breakdown or ignition, etc. due to clogging with
dust, etc., and to obtain the refrigerator 1, the air cqgglitioner, or a home electrical appliance that is
highly reliable. Especially for the electrostatic atomizing apparatus 200 whereto a high voltage is
applied, it is effective for preventing lack of water supply to the electrostatic atomizing apparatus 200
due to cloggingevitdetisteint ke derihicidingtipanh @ Rfnwithdareigmnipartistescaebelogging 10between the fin
plates with foreign particles, etc., and for preventir‘ll? a breakdown of the electrostatic atomizing

apparatus 200 SUETHuER5E St Oraas T repHIi dedistesis e dedtrodes, ignition by
degradation of @ﬁl%&tt&de?e%ugégmﬁ&% l;g%lﬁemgo‘gég Asishown a o%g in the present embodiment,

5 B .
the discharge electrode 230 that is madée up of the mairﬁnbgéilcg"éert 232 tormBd of foam metal which is

a metallic porousdkabbagistiavinasity ee-dinensian alonaingEcturosehwas ditanium material, etc., and

of the protrusion part 231 that is integrally formed with the main body part 232 in a manner to protrude

from the main BB 55t P8patvfieratdivisresr i e amertiscrsdiieng pflieciofthe main body part 232 is

supplied by ca%@% acgg&egggrgli?ctr de HO%Q%%%& 220 that holds the discharge electrode 230, the
e2 id ele

counter electro 0 that Is prov ad in"the’ ro eeﬁigf&%séatﬁé!}?%ﬁ,g and is provided so as to be

opposed to the ratiusion Rari3l sthedyatedSHRRbIe ARSI FRolNG Rlals 440 or the water storage
tank 270) which is provided directly above the main body part 232 via the predetermined clearance Z

and which suppligkewinterdiootise diketrngés Slevirodee280igrtitee atettrodaihaldingr part

outlet in the indoor unit of the air conditjoner via an sir conveying path, such as a duct,
10 ahose,ete. Here, the mist spray outlet may double as the air outiet, or the mist spray
outiet may be placed so as to open I the air conveying path or the air outlet, so that mist
is sprayed from the air outlet inside the room into which the air outlet opens.  As
shown, the electrostatic atomizing apparatus 200 including at least the discharge
electrode 230 and the counter electrode 240 is allocated downstream the air suction port
15 of the indoor unit of the air conditioner or near the air suction port, and the mist
generated by the electrostatic atomizing apparatus 200 is sprayed o a place (for
example, the inside of the room into which the air owtlet of the indoor unit of the air
conditioner opens, or the inside of the air conveying path on the upstream side of the air
outlet, etc.) different from a section where the electrostatic atomizing apparatus 200 is
20 allocated, via an inside of an air trunk such as a duct whose circumference is
surrounded; therefore, fieedom of placement of the electrostatic atomizing apparatus
200 including at Jeast the discharge electrode 230 and the counter electrode 240, and the
mist spray unit (the mist spray outlet) for spraying the mist generated by the
electrosiatic atomizing apparatus 200 inside the room increases, and since mist

25 atomization can be performed from a place where mist atomization is desired, degree of



220, and the fixing means 260 that secures the discharge electrode 230 that is housed in 25and held
by the electrode holding part 220 or the counter electrode 240 to the electrode 152 holding part 220
are included, wherein the electrode holding part 220, the discharge electrode 230, the counter
electrode 240 and the fixing means 260 are integrally formed, and mist is generated by applying a
voltage to between the discharge electrode 230 anghthe counter electrode 240; therefore, an amount
of water supply and capillary force are larger, and clogging resistance against a foreign 5Smatter is
much higher since pore diameters are large compared to a case wherein a ceramic material is used
for the dischargesaleewbdei@30r{8849]Further, it is also applicable to place the electrostatic atomizing
apparatus 200 downstream the air suction port in the indoor unit of the air conditioner and near the air

suction port, and 10 providE tha i SFeprLYe SiffamerPaRe thehearbarthirs farmesh butlet in the indoor
unit of 10the i, SoRCHGNRE AU CORUEMDGRAYL WL ABIIE i g pse. ot. Here, the mist

spray outlet may double as the air outlet, and mist may be sprayed from the air outlet inside the room
into which the aitreutlelopensbhyoplasciigthe-nistepeayy autigidaa-maangt teogpen into the air
conveying path or the air outlet. As shown, the electrostatic atomizing apparatus 200 including at least
the discharge eTBctisha SSHSriFREce Salter et saEd At RinRBEzRSHHoWASI®am the air 15suction

port in the indogr unit of the air conditioner,gr.pear. the air suction port, and the mist generated by the
electrostatic atorﬁliz?na agpargtugé?sda %‘ﬁ%&%ﬁ%’ 1 1%f[:) ace %OIFSPQS%%%?%ZI%Side of the room into

which the air outlatdathedadecnunit o beaineond HieneispReRsnYRINe psideLf the air conveying
path on the upstream side of the air outlet, etc.) different from the section where the electrostatic
atomizing appab&iiradde enetisemteds vishthclinkieids skendndly framkiposerstnashitie duct, etc. whose

circumference is surrounde ;ther%rore, freedom oflplac ment of the .
a temperatine of dool axr blown mio the room is dot m: uenced, therefore, an air

10 conditioner or a home electrical appliance, cte., temperature control over which is easy
without inflaence on temperature control over an inside of a room can be obtained.
[0236]  (Display}

Here, displaying of an operation stams of the electrostatic atomizing apparatus
200 (the mist spraying apparatus}, displaying of an amount of sprayed mist or a degree

15 of bacterial eradication (strength of bacterial eradication) inside a storage compartment
by a strength (for example, a magnitude of an applied voltage or a spray amount of
sprayed mist) of the operation of the electrostatic atomizing apparatus 200, and in a case
of displaying an amount of used electricity, efectricity expense, and an amount of
carbon dioxide emission, etc. as a figure such as a bar graph, a leaf mark, etc. by the

20 LEDs 910 in the lighting device 900 inside the refrigerator, by dividing the figure into
multiple parts and changing the colors in accordance with the number of division, and
so on, displaying the amount of sprayed .mist or the degree of bacterial eradication, etc.
by the number of the divided parts whose colors are changed can be applied not only to
the refrigerator 1, but also to an air conditioner or a home electrical appliance, and a

25 similar display can be performed; in a case of the air conditioner, it is applicabie to



electrostatic atomizing apparatus 200 including at least the discharge electrode 230 and the counter
electrode 240, and the mist spray unit (the mist spray outlet) for spraying mist generated by the
electrostatic atomizing apparatus 200 into the room increases, and since mist atomization can be
performed from the place where mist atomization is desired, degree of freedom of design 25increases
[0250]Furthermore, it is possible to increase degreesaf freedom of a set range of the 153
predetermined clearance F and a set range of an applied voltage, and to easily perform generation of
nano-size mist reliably. Further, since the water supply means is provided directly above the main
body part 232, iftsebBrparisasnaitfica (faseaniie rcinrtirerivatersypplyohdansisgpeayided in a lower part
of the discharge electrode 230 or in a separate place apart from the discharge electrode 5 230, water

supplied from tH8 W6 FEh Bl R A SRRy a FOPE B e riebureer ity s gt ode 230 (or the
electrode holdingpatle2Qa5 Ihe X Rgeans.a8ReMided immediately below, and a conveying part

for conveying dew condensation water generated on the heat dissipating filr’llpgrt 211 in the cooling
plate 210, whichdsitietwvates Stippiiianean suoriwvatedesupplied damdheopatgr storage tank 270 to the
electrode holding part 220 (or the discharge electrode 230 or the fixing 10 means 260) is unnecessary;
therefore, the reTyET&tSt T Ghifisse At Sariret redicatpatens b pibagieitiewdinionst can be obtained. That

is, since the cor}%%ig}g :Rgg €ghg\?t1 é:a?“&]n\ég S %\{ategﬂil%o%r;&eugeiﬁig%ré and there is.no possibility that the

conveying part Is clogged with foreign pgrtlgf S, etc., and’ SW CONdeneatién water is not supplied

to the dischargeglesirade 230pHhamglpsirasialio, atamizing apperatksp0Rand the refrigerator 1 simple
in structure, low in cost, and highly reliable can be 150btained. Furthermore, degree of freedom of the

shapes and thepigtediehte tariedaelthan attre meansdiorésarmprdhsiceolintiplate 210, the water
storage tank 270, or.the fj%tigg .[he electrode holdingu apzart and the discharge electrode increase, the
shapes and the Sacemen &t the dischargeLIRErsaeYsbeme! oBHE AUIREHYEE 240 and the
feed-waterimeansnfolexan rlgithg.cooling plate 210, the water storage tank 270, or the like) can be
freely set in accordance with the structure of 20 each home electrical appliance, such as the
refrigerator 1, tHe23t condionennthBaic amfier;canch thehlikerigndohietsl@ctrostatic atomizing apparatus
200 that is compact in size and efficient can be obtained in accordance with the home electrical

appliance. [025 TIPS i 30 Hfsem enberiiacini fiapicting dieknEsses, etc.) of the external
shapes of e c3sSERyANTL AL B BFIRISRY QBT 23R AL ppTUSon pan 251 are

25approximately the same, when the length in the axial direction o the main body part 232 is within a
range of equal termeraarger tharigh:tinreshtequblite,arsimallerthan2 dmesdherlength of the
15 that a storage compartment and a section whereto the electrostatic atomizing apparatus
200 or each component (for example, the cooling plate 210, the discharge electrode 230,
or the high-voltage power supply part 250, etc.) constinuting the electrostatic atomizing
apparatus 200 is installed, and material names, etc. of the electrostatic atomizing
apparatus 200 or each component of the electrostatic atomizing apparatus 200 can be
20 visually recognized with ease at the time of recycling, and so on.
{0238] Here, in the case of the refrigerator 1, an indicator chart such as an overall
view, a schematic layout of the storage compartments, a perspective view, a cubic
diagram, a partial indicator chart, a developed figure, ete. of the refrigerator 1 in the

case of the refrigerator 1 is displayed on the reverse face or the side surfaces of the main

25 body of the refrigerator, on the inside refrigerator side of the opening and closing door,



154 protrusion part 231, there are effects that the processability is better, the amount of water supply
from the main body part 232 to the protrusion part 231 is increased, and the time for water supply can
be shortened. [0252]Furthermore, since foam metal such as titanium,etc. is used, which is a metallic
porous 5body having a three-dimensional net structure like a sponge, the amount of water absorption
inside the metal is approximately 2 to 5 times largd#than that of what is not foam metal, capillary force
is larger than that in sintered metal, electrical resistance is approximately (0.4 to 2) x 10-7 am and
small, hence electricity can be efficiently applied to water as conductive material; therefore, the foam

metal can condi& SREER Sy farnofeTResdiiasas o Berirredinpr et ies resistance 10(the
electrical resistgnee,ig, APRIPKMAIRL 2k 2. QM.2Rd J rg@Qé%aQ SQFSFS{% 156,80, gmount of generated mist,
; ] s :

and setting, etc. of an applied voltage is easy, and further, the applied voltage can be made small, and
it is possible to@&ineratenaparsiainist teadi-anshadnilye, ivdhedy esentugimpadiment, the discharge
electrode made up of the main body part 232 formed of foam metal and the protrusion part 231
whereto water fi¥ioRs WitdcHedrrsctpiordtiifae B WheswHaies adRpaaideE 2 dsieseupplied by capillary

action, the §Iec ode holdin part 220 that holds the discharge electrode 230, the counter electrode
240 provided ing{ﬁq“énltézgf% e gfdalr%n%%ﬁ{eﬁl% %cr‘\d%p“rxf)%f’c?éjags%e %‘i%mﬁ%t 06168’}5%% to the protrusion part

231, the water gidRRI¥-SNRRNEARHE%AMING 2HQ ORNG RIate. 2 k005 thedwatestorage tank 270, etc.)
that supplies water to the discharge electrode 230, and the high-voltage power supply part 250 that

generates mist fresmatheiprawision pale 2812byiapplying f20voitagento between the discharge
electrode 230 and ri ec untgr electrode 240 are included, wherein foam metal having a

three-dimensioR Al Nef SHTRT0 A SRifh g8 PSS IRERARSFYD ForsBIE°g RS ALRtPAbly with pore diameters of
50 to 300 tun, aRddirthek Rigfcrally pith ROFE g;ﬂqggt@ﬁgnq;eﬁgogggvé%%e%;eg&gp%voidage of 60 to 90 %
n

(preferably 70 to 80 %) is used for the discharge electrode 230, a y setting the pore diameters of
the dischatfe alettdeal38idd ibe diftwe b, ant8aduderins2Belaggisigassistance against foreign
matter dramatically increases, and it is possible to supply water from thc main body part 232 to the

protrusion part 233 RFLERPREFLE SRR TG iRE dfrndin Bettindisefays

[0239]  Inthis case, information useful at the time of recycling and disassembly is
displayed to be visually recognized at once, by displaying in & sign such as a black
circle (@), or in a graphic in an approximately similar shape as the shape of the

13 electrostatic atomizing apparatus 200, etc., and further, by displaying names of materials
and used weights used for the electrosiatic atomizing apparatus 200, whether the
materials are recyclable, a recycie method, precautions at the time of recycling and
disassembtly, eic. in a reference chart, and the like. Thus, since it is possible to
recognize whether a material, otc. that affects the human body at the 1ime of recycling is

20 notused, and a reusable component at the time of recyeling and the weight, ete,,
disassembly can be performed without confusion at the time of disassembly, hence a
home electrical apphiance such as the refrigerator 1, the air conditioner, eto. which can
be recyeled, whose disassembly efficiency is favorable, ang whose recycle efficiency is
improved, can be obtained,

25 [0240)  Here, in the case the home elecirical appliance is the refrigerator 1, standard



foam metal having the three-dimensional net structure, such as titanium,etc. with a high voidage of not
less than 60 and not more than 90 % is used, a larger amount of water can be retained inside the foam
metal compared to a conventional ceramic or sintered metal, etc. Thus a large amount of nano-size
mist can be generated efficiently. 5[0253]Further, the discharge electrode 230 is formed of foam metal
having a three-dimensional net structure, and is métfe up of the main body part 232 in an
approximately rectangular parallelepiped or an approximately columnar shape elongated in the axial
direction, and the protrusion part 231 in an approximately rectangular parallelepiped shape, an
approximately C8fEfAEETAIE Unmssiies A fretiissrivhierd Raspdunstionn! sppeifhately conical 10
shape, which pg Ogrgxdeglea tpqegtp(p ?éia Oat%a/ rai %%r;?bg ‘Q{JQQJES pect 19 Eg}ee axial direction of the main
body part 232 from the i die in the axial difection of the maln%oéy part 232, and which is shorter
than the length desthgsariakdirectiametihainainiiiogpart«232 a4 jegially formed with the main
body part 232, whereto water that attaches to the surface of the main body part 232 is supplied by
capillary action fwhetelrardderighh tinfedoabibdirsioirotthe main body part 232 15is within the
range of qulal E%or Iar%lrethtﬁm 4 times bLIt e(i,ual to or eraIIert an 20 times the length of the

protrusion part 231 henes ths AT S5 PRRTLI &R TS TS Sa AL TSP SESAShle, the first main

body part 237 apd;thggecandimaphkRady RAtLLAR) B AREIMAINGPASHERE, Af e protrusion part 231
against the axial direction of the main body part 232, and water can be supplied by capillary action

from two parts (teobothitendsndbihefprotrobion. pad 23 af dhepfirstni@imbody,. 20part 237 and the
second main bodyéﬁpart 238 to the protrusion part 231; therefore, a large amount of water can be

supplied to the BFStFESISHIpATS4E FRaa OUhe BTYprseaiidi v Be)iftfé%sed, and mist atomization
can be perform@%ﬁ&%@% FHIDE VR WREALUNELMALEYAFIRIG NS MISS TR ROdy part) of the first

main body part 237 or the second main body part 238 becomes unable to function due to clogging,
etc., wateriéan bawsupped tonihe, rotissippligal B4 lfd yxHuep o] bakdaartia péthesather one) (for example,
the second math body part 238), hence water can be stably supplied to the protrusion part 231 for a

long period, andetiE Bfsribadtiel oRfeangiapsis b oboefiie Mise 156iE4iying apparatus) which

can stably spray, mist ;Ega{af‘c!}%r;‘;gn@ﬁ”‘)dm%ﬂd dshi Qbésrgrlei%cbtl?mp n f&% t%gg?ined. [0254]Since a cover part

(the feed-water means cover part 370X ora§6€3§ at covers at least
components separately from the main body of the indoor unit or the main body of the
outdoor unit, and the standard use periods (siandard use times) are displayed on the

15 design panel on the front face of the main body of the mdoor unit, or the remote
controlier that directs operation and stop, ete. of the appliance, etc. as a size, & length, or
the number of figures such as 2 bar graph, a leaf, etc., and a current use period is also
displayed alongside by changing colors or patterns, or the like, which can be visually
eonfirmed by a user so as o encourage replacement for the user,

20 j0242]  Here, it is also applicable, for example, to set the standard use period for the
appliance incinding the functional component, or to set the standard use periods for the
main body of the appiiance such as the refrigerator 1, etc., and the functional component
(the electrostatic atomizing apparatus 200, or the compressor 12, ete.) separately,
display the standard use periods {the standard use times) graphically in a bar graph or

25  the like on the display part of the control panel 60, the front panel, or the remote



one of the feed-water means (the heat absorbing fin part 211 of the cooling plate 210 or the water
5storage tank 270), the electrode holding part 220, and the fixing means 260 is provided in the
electrode holding part 220 or the fixing means 260 so that water supplied to the discharge electrode
230, the electrode holding part 220 or the fixing means 260 by dropping from the feed-water means
(for example, the heat absorbing fin part 211 of théd4fooling plate 210 or the water storage tank 270,
etc.) provided directly above the discharge electrode 230 or the electrode 10 holding part 220 is not
directly subject to an air flow in a fall path of water from the feed-water means until the water drops

over the dischaﬁ@’g%d@E‘B@?Hﬁ%a}&fﬁﬁﬁﬁéwmﬁwm}miéﬁhﬂen;atiqn water is less
likely to be subject to foreion {QE&E%Q%@,%H%‘I%&HE%@?@&JW %'xg‘{h%@rt'ﬁ\'%ﬁgr,e&(is in air surrounding the

place where the feed-water means, the electrode holding paft 220 or the fixing means 260 (the
pressing means)siSypievidedsavatairdfepiehthal atiache siostherdbicisshasge efectrode 230 or a
water droplet inside the electrode holding part 220 is less likely to foul, clogging in the discharge
electrode 230 cRABES ek PrEe, AhdoieBlsardstaiccatsihiinguapparatds 200 that is highly reliable,

clean and hygienic can he obtained. 025m]51’|{§ettérthermo(gelé sinceatlpdecQ%cih or Epee opening is formed in

the electrode hg‘f&‘%‘é“%ﬁﬁ{“’é‘%o‘g?‘"tﬁé IXing Means 26t ?a%%”& W CORC é%g&ion water dropping from the

feed-water meang étheizRheat abserhing dinaRandllovthenalersiosagadank 70) or water does not
accumulate in the discharge electrode 230, the electrode holding part 220 or the fixing means 260 in a

state wherein tleepdisehiargeaddetinodec 280 Kdwsfdninith & dikdotrde 4 elditgepaldit2R0, there is no
possibility that a water droplet is in a state_of attachin%‘to the surface of the main body part 232 of the

discharge electfdHE 930 BRI IHE SHHY BH A diBinn dgga s fig @ Bode holding part 220,
and 25that an elegiicalGurenhis dissharadibeiwasn Hs lowerand swfasg:211Y of the heat

absorbing fin part 211 and the discharge electrode 230, even when a voltage is applied to between the
157 dischdfye electraded288and The souintésoalettrdbie 240z hencentive epbctrostatic atomizing
apparatus 200 or an appliance that is safety can be obtained. Here, the holding part of the discharge

electrode 230 ifCfifes stadradErtisidin g parteodten sin b riaBR AL BfitRIFakf(or, should be
configured to beahle. to. eIRAFNAIS fem e hRIding RAEOf G dizehargs.glegirpde 230 so as to

declined rate of performance with respect to an initial performance, while regarding a
performance at an initial period of purchase as 100 percent.

15 [0243]  That is, since 2 storing means {the microcomyputer 31) that stores a standard
use period set beforehand of the appliance such as the electrostatic atomizing apparatis
200, the refrigerator 1, the air conditioner, the air purifier, etc. is included, and the
current use period measured by a limer, ete. with respect to the standard use period
stored in the storing means (the microcomputer 31) 13 displayed on a display part (the

20 control panel 60 of the refrigerator, or the display part in the front cover of the indoor
unit, etc.) of the main body of the appliance, or the display part of the remote controller
that directs operation and stop, ete. of the appliance, as a size, a length, or the number of
figures, ete. of a bar graph or a leaf, etc., a nser can visually recognize the use period of
the appliance by visual confirmation, and it is possible 10 encourage a service such as

25  replacement of the appliance or a component, or exchange of a component, etc. for the



5configure the discharge electrode 230 not to accumulate water the surface thereof, wherein it is
configured that a water reservoir part that accumulates the ejected water is separately provided in a
position apart from the discharge electrode 230, such as on the lower side, and the water
accumulating in the water reservoir part does not contact with the discharge electrode 230) not to
accumulate water therein. Further, by setting the prgdetermined clearance Z between the lower 10end
surface 211Y of the heat absorbing fm part 211 and the discharge electrode 230 equal to or larger
than 4 mm (preferably equal to or larger than 6 mm) so as to secure a distance where discharge does
not take place hatween the heat absorbing fm part 211 and the discharge electrode 230 even when a
water droplet is attached to the upper surface of the math body pan 232 of the discharge electrode
230, and it is pd§thle tdikprovEraiiasyfiemsrod SiBoseir additoriahesdisitbrte electrode 230 that
is made up of thdgemaf'p Qggy pa §s§§23c{2rm d r?:ff am rg\etal, g\nq off the protrusion part 231 that is
integrally formed with the main body paft 232, and i formed 56 S& fhrSttud® #8m the main body part
232, whereto waies, wiiah slashes iadhe stfass.Rf the MmainhodwRart 232 ds.gupplied by capillary
action, the electrode holding part 220 that houses the discharge electrode 230, the counter electrode
240 that is provibieeBipetiaé deteratrad dhotdieupp axr228, iaindosiprovidedisotas:to be opposed to the
protrusion part 231, the water supply. means (the heat absorbing fin part 211 of the cooling plate 210,

or the water stofage Fank> 7) WRIEHS BroviRRCaat iR vEAHe haiA W5y Bart 232 via the
predetermined glepranee 30 Which.supRISS WalGE 10,108 Aiselaras slestrode 230 or the electrode

holding part 220, the electrostatic atomizing apparatus 200 which is made up of at least the discharge
electrode 75230sithisicopmitehaiectsoadi2dtandrifiec-aleet pdad) aldingspartaddheand which generates
mist by applying a voltage between the discharge electrode 230 and the counter electrode 240, and a

spray 158 outléP RIS By ARG AbprhralasarttRsRT e rekirsstatic atomizing apparatus 200, and

that is conqgcteg i fhe glagirastalic, alomizing, ARRATALIS 200, via the air conyeying path are included,
wherein nano-size mist generated by the electrostatic atomizing apparatus 200 is sprayed to inside of

a storage comparémentyz tastiuties Hntswdieh ihespiayoutlehapenas.diom the spray outlet
Sprovided in the place apart from the electrostatic atomizing apparatus 200; therefore, freedom of
placement of th& EeEBGEtatEcHiE mils dipsarettss220 Medtudivigaitdedistite discharge electrode 230

and the counter,glectiod 240, a0d e fist spray.uni, (he mist spray outled for spraying mist

208 as a size, a length or the number of figures, such as a bar graph, a leaf, etc. on the

15 main body or the remote controller, etc. that directs operation and stop, etc. of the
appliance. Additionally, relation of the amount of used electricity or the amount of
carbon dioxide emission, etc. of the appliance due to the magnitade of the appiied
voltage during operation of the efectrostatic atomizing apparatus 200 can be recognized,
and energy-saving consciousness is enhanced in the user.  Here, by making the user

20 capable of setting the magnitude of the applied voltage to the electrostatic atomizing
apparatus 200 (it is applicable that the magnitude of the applied voltage can be changed
by a multipie-graded setting such as strong, intermediate and weak, or a non-graded
setting} by control buttons, the remote controller or the Tike, it is possible to select a
weak mode and the like when energy saving is desired, and to conserve energy.

25 [6246]  Further, it may be applicable to measure an instant amount of used electricity



generated by the electrostatic atomizing apparatus 200 into the room increases, and since mist
atomization can be performed from the place where mist atomization is desired, hence it is 10possible
to perform design in accordance with a structure of each home electrical appliance, such as the
refrigerator |, an air conditioner, an air purifier, etc., and degree of freedom of design increases.
Furthermore, since the water supply means is providged directly above the main body part 232 via the
predetermined clearance Z, degree of freedom of the shape and the placement of the feed-water
means (the cooling plate 210 or the water storage tank 270), which is the water 15 supply means, or
the discharge efgétrerten2BG:dritreamens. anditiisnpdssibla todneelyrsetithe shapes and the placement of

the discharge elefctrod? 230, the counter electrode 240, the cooling plate 210 and the water storage
tank 270 in accSrdEHEE Wit Re SR A B BPE AR mRSHTS Eé@ﬁﬁ’}é‘i’g\’ﬁ?ﬂfﬁ??g&‘%ﬁéh as the refrigerator 1,

the air conditiongt H1hie ilyRKEISHElR. 2R InaRiAINRE, Slestosialic Atgizing apparatus that is

compact in size and of great efficiency can be obtained in accordance 70with home electrical
appliance. RefeseroetSignsiiing [@Rbad 2Reirigeratprestée vaehinedeommpartiment, 2: Refrigerating
compa nt, 2A: Chilled compartment, 2P: Inner side wall, 2X: Approximately closed container, 2Y:

Approximately dRay LR AmeR: of Y ARG tohs prrmmied fosuamsiing eempartment, 5:

Vegetable compartim _Q;mGévgé%ggirggng%e@ggrtg&%nEu@lgg&@gggygﬁ%igg gom artr;géant door, 7A: Left

refrigerating compartment 159 door, 78: Right refrigerating ¢ mpartn%néa ’(féor, 8: Ice making

compartment deeinb8: Bwitching eompastnmnt saersidd diegaiahble.campadment door, 11: Freezing
compartment door, 12: Compressor, 13: Cooler, 14: Cool air circulation fan, 19: Switching

compartment th@friiglay pEpinF e shelas fagyardisimg eonpletremddianspertht 6: Switching
compartment coolingiair tr%ry%i 5%0: Cog%ol device, 50: Coglin .air trunk, 51: Partition wall, 53: Cooling

air trunk, 55: Refrigerating comparment damper, ab- CorfiolisaRe P EHa- A ¥iis%kment selection

switch, 600 TemmpesAbYIE: #RA BpMNST & nsiitehh GR5r ISIRRL TR6ZI RGSWItERy, 60d: ice making transfer
switch, 60e: Mist spray switch, 72: Door pocket, 80: Inside refrigerator shelf, 131: Cooler compartment,

150: Defrosting liékiter, Itdidimatias visnfpilsbiOeftostingelecinddedhpldingligar,@00: Electrostatic

10atomizing apparatus, 210: Cooling plate, 211: Heat absorbing fin part, 21la: Heat absorbing fin
plate, 21 Ib: HeAtABUBPBING A BIRRE oAouen i i34 PRIt At e P oRITa8at absorbing fm plate,

21.1e: Heal absorbipg I AiRien 1o T RIalEon o bAYY: Slanlieaih AL Quier side surface,
211Y: Lower end surface, 212: Heat dissipating fm part, 212a: Heat dissipating fin plate, 2126: Heat
dissipating fin plater 2id@chi-eatidissipating:finsplatec@iAdinkiaat dissipatingsingplate,
15 95%, etc. of the standard use time) of the standard use time, thereby a user is
encouraged to check, exchange, or replace the main body or the functional comaponent,
etc. Furthermore, it is also applicable to encoﬁmge checkup, exchange or replacement
of the main body or the functional component, ete. for the user through sight by starting
display in the above-mentioned figure, eic. on the main body or the remote coptroller,
20 etc. when the actual use time surpasses the first predetermined rate {for example, 90 %
of the standard use time, etc.) of the standard use time, and by displaying a message and
0 on that encourages checkup or exchange of the main body or the functional
component, etc, for the user when the actual use time surpasses the second

predetermined rate (for example, 95 % of the standard use time, etc.) that is greater than

25 the first predetermined ate of the standard use time, so as to indicate display in multiple



15212e: Heat dissipating fin plate, 213: Heat conducting part, 214: Void part, 220: Electrode holding
part, 220G: Water concentration part, 220K: Width direction size, 220L: Length direction size, 220W:
Slant part, 220X: Feed-water means cover part, 222: Notch part, 223: Counter electrode housing patrt,
230: Discharge electrode, 231: Protrusion part, 232: Main body part, 237: The first main body part,
238: The second main body part, 240: Counter ele¢fibde, 241: Opening part, 250: 20High-voltage
power supply part, 251: Power supply, 260: Fixing means, 261: Counter electrode cover part, 262:
Conducting member pressing part, 263: Step part, 268: Fixing nail part, 269: Feed-water means cover
part, 270: WateP@Gdgj& e Svrstena aubtivhednaite. 2 iothinge brdsplsireg fewater discharge spout,
280: Conductingrg]t%r{pskl)lglg,a@& Elec r(?de condu%ti([&grlsn?e ns condU{:tciQnng?orrt,th?éOO: Cover, 511: Cooling

at encourages c D

plate heat-insulating matené’l,mgsﬁg.e It comp entf,: Front strface opening part, 531: Side cool

air outlet, 532: Qiders o haih esieh R33nsIPReEARELAINAMIGE f3d:rkowat-£aqkair outlet, 600:
Electrostatic-atomizing-apparatus light, 800: Mist spray 1.60 cover, 810: Mist spray outlet, 820:

Electrostatic-at@nsizdng iopspabitosrostiatetioniaie (wric: 880 Eteatfegtdidatomizing-apparatus inlet
cool air trunk, 99%{@ hting device, 910: L]ED, 910a: LED, 910b: LED, 910c: LED, 910d: LED, 910e:
LED, 910f: LED " B157 B Shital S g 18T MRS 1 AR S R F AP B R SRS Yaratus comprising:

a discharge elegtigde; compgsed:ehaaRhatynarfanmedofaiaam melaliagnd a protrusion part
whereto water that attaches to a surface of the main body part is supplied by a capillary action; an
electrode holdirfyr partithatioldstivngipohargetélebtrade high voltage is applied, it is
effective for preventing lack of water supply to the electrostatic atomizing apparatus
200 due to clogging in the electrode holding part 220 with foreign particles, or clogging
10 between the fin plates with foreign particles, etc., and for preventing a breakdown of the
elecirostatic atomizing apparatus 260 due to attachment of dust or foreign particles, ete,
1o the electrodes, ignition by degradation of the electrodes, eic., and the like.
f0248]  As shown above, in the present embodiment, the discharge electrode 230 that
is made up of the main body part 232 formed of foam metal whick is a metsHic porous
15 body having a three-dimensional net structure, such as titanium material, etc., and of the
protrusion part 231 that is integraily formed with the main body part 232 in a2 manner to
protrude from the main body part 232, whereto water which attaches to the surface of
the main body part 232 is supplied by capiliary acticn, the electrode holding part 220
that holds the discharge electrode 230, the counter electrode 240 that is provided in the
20 electrode holding part 220, and is provided so as to be opposed to the protrusion
part 231, the water supply means {the cooling plate 210 or the water storage tank 270) which
is provided directly above the main body part 232 via the predetermined clearance Z
and which supplies water 1o the discharge electrode 230 or the electrode holding part
220, and the fixing means 260 that secures the discharge electrode 230 that is housed in

25 and held by the clectrode holding part 220 or the counter electrode 240 to the electrode



a counter electrode that is provided in the electrode holding part, and that is provided so as to be
opposed to the protrusion part; and 10a water supply means that is provided directly above the
discharge electrode, and that supplies water to the discharge electrode, wherein the main body
part has an approximately rectangular parallelepiped shape and has a large area to receive water by
being larger in width than in thickness. 152.The eldé#ostatic atomizing apparatus according to claim 1,
wherein a notch or an opening is provided in the electrode holding part, and water that drops from the
water supply means, in a state in which the discharge electrode is held in the electrode holding part, is

less likely to actUTHNGIRIE 37° te kdonr Rl iR depamd Bosteraerd: s st sdiiiotigdibparatus
according to claig.d Wi IPe RISl SRR YRS S IDGldEs 2 Aeal ARSREPINGRALBat generates

dew condensation water and a heat dissipating part, and thé water supply means is a cooling plate in
which a Peltier gigpgntvdipromised-bety drmdipe heaidahsobinge paniatdreld 1ai thesipating part, and
is placed so that the main body part is situated directly below the heat absorbing part. 162 4. The
electrostatic atSATIFRI apPaFattRP Y ceb ARG IS Eant Fefimarsioasiee Watsr SUISHRF ML is a cooling

plate including &A% Abantbing.part.anda,estdisaipaling. ealt , and diohe.dewgondensation water
generated by the heat aubsor%lng part after collecting'the dew condensation water sliding down a slant
pail provided innafiRivelsaeRsief dkadheatabseriiing part. 5. The electrostatic atomizing apparatus
according to claim 1, wherein the water supplied by the water supply means is dropped in a slant part
provided in the Bféetrodeusistding araitpriisebihie pasechs sleiveeinfisiing wpradettimined portion in the
electrode 10holéjin9 t;;Jart. 6. The electrostatic Qtomizin apparatus accordin%to claim 1, further

.. . dowiistream the air suction part i the indoor unit of the ayr conditioner and near the air sucho .
comprising a fixing means that ixesrthe discharge electrode from above. Wherain a sfant pail that
receives the waigr akPRlsd from e walehadBR H-MRaRsand suRhics dhe-WRIBES Hg L5main body

part is provided in the fixing means.
16 the air conditioner via the air conveying path, such as the duct, the hose, etc.  Here, the mist spray

outlet may double as the air outlet, and mist may be sprayed from the air cutlet inside the room
into which the air cutlet opens by placing the mist spray outlet in a manner to open into the air
conveying path or the air outlet.  As shown, the electrostatic atormizing apparatas 200 including at
ieast the discharge eiectrode 230 and the counter efectrode 240 is allocated downstream the air

15 suction port in the indoor unit of the air conditioner or near the air suction port, and the mist
generaied by the electrostatic atomizing apparatus 200 is sprayed to the place (for example, the
tnside of the room into which the air outlet in the indoor unit of the air conditioner opens, or the
inside of the air conveying path on the upsiream side of the air outlet, etc.) different from the
section where the electrostatic atomizing apparatas 200 is ailocated, via the inside of the air trupk

20 such as the duct, etc. whose circumference is surrounded; therefore, freedom of placement of the
elecirostatic atomizing apparatus 200 including at least the discharge electrode 230 and the counter
electrode 240, and the mist spray unit {the mist spray outlet) for spraying mist generated by the
electrostatic atomizing apparatus 200 into the room increases, and since mist atomization can be
performed from the place where mist atomization is desired, degree of freedom of design

25  increases.

[0250)  Furthermore, it is possible to increase degree of freedom of a set range of the



7. The electrostatic atomizing apparatus according to claim 1, further comprising a fixing means that
fixes the discharge electrode from above, wherein a counter electrode cover part that covers the
counter electrode from above is provided in the 20fixing means. 8. An appliance comprising: the

electrostatic atomizing apparatus according to claim | and a spray outlet that is provided in a
place apart from the electrostatic atomizing 25appasatus via an air conveying path, and that sprays
mist generated by the electrostatic 163 atomizing apparatus, wherein the mist generated by the

electrostatic atomizing apparatus is sprayed into a room into which the spray outlet provided in the
place apart fronareRecatinst lstesties dtamhizie gregepbratoriioherives Bd Arvajipiiaioe sormpsing: the
electrostatic atorpizin%_ apn[i)araltus ac%or ing to claim 1; and a fixing means that fixes the

O5 jano-si H e!i rﬁol' g?

5t RSN RY S SIOHBIARGPE AP HE electrode

discharge electfod& Gr thE TLREE e

holding part, 10yhersip he-elestzads. hoiding nast dhe.Aischarge. elastrose chesqurier electrode and

the fixing means are integrally formed to be a kit component. 10. The appliance according to claim 8 or
claim 9, whereirtracscpvesf fardisshprvvideddnztiefiningmeanksdhpc Guaripaiibceige tlagradeleast a part of
a path betWSe en230, water supplied from the water supply means directly drops over the discharge electrode 230
(or the electrode holding part 220 or the fixing means 260) provided inumediately below, and a
conveying part for conveying dew condensation water generated on the heat dissipating fin part
211 in the cooling plate 210, which is the water supply means, or water supplied from the watey
storage tank 270 to the slectrode holding part 220 (or the discharge electrode 230 or the fixing
10 means 260) is unnecessary; therefore, the refrigerator 1 simple in structure, compact in size, and
low in cost can be obtained. That is, since the conveying part that conveys water is unnecessary,
and there is no possibility that the conveying part is clogged with foreign particles, etc., and the
dew condensation water is not supplied to the discharge electrode 230, the electrostatic atomizing
apparstus 200 and the refrigerator 1 simple in structure, low in cost, and highly reliable can be
15 obtained. Furthermore, degree of freedom of the shapes and the placement of the feed-water
means {for example, the cooling plate 210, the water storage tank 270, or the like), the electrode
holding part and the discharge electrode increase, the shapes and the placement of the discharge
electrode 230, the counter electrode 240 and the feed-water means {for example, the cooling plate
210, the water storage tank 270, or the like) can be freely set in accordance with the stucture of
20 each home electrical appliance, such as the refrigerator 1, the air conditioner, the air purifier, and
the like, and the slectrostatic atomizing apparatus 200 that is compact in size and efficient can be
obtained in accordance with the home electrical appliance.
[0251  Further, in a case wherein the sizes (the widths, the thicknesses, ¢ic.) of the external
shapes or the cross-sectional areas of the main body part 232 and the protrusion part 231 are

23 approximately the same, when the length in the axia] direction of the main body part 232 is within

a range of equal to or larger than 4 times but equal to or smaller than 20 times the length of the



15the water supply means and the electrode holding part, along which the water that is supplied by
falling from the water supply means provided directly above the discharge electrode or the electrode
holding part falls, so that the water is not directly affected by a flow of air around the water. 2011.The
electrostatic atomizing apparatus according to claim 1, wherein a foam metal with a three-dimensional
net structure, such as titanium, with a pore diametéféf 10 to 800 um and a vo dage of 60 to 90% is
used for the main body part. 12.The electrostatic atomizing apparatus according to claim 1, further
comprising 25an electrostatic-atomizing-apparatus displaying means provided in the electrostatic 164

atomizing appaPSiTE T erabilsEt e R RpRsEraitiy by gt Tagicariiy that the
electrostatic atqqizing.gRRakatus is.qperating, 13.An air conditioner rising; 5a heat exchanger in
which a front side heat excha%gger providezgd in a ﬁgarﬁ%i{dg’,“gﬁe B ag(cf@gll &héa a?f(éﬁ’o’i?ﬁger provided in
an upper side osiibastesmside are placed; an air suction port provided before or above the heat
exchanger; a blower for blowing air taken in from the air suction port and heat exchanged by the
heat exchangert%rd afBiFaTet prolriendts Sroweidbm. sidds viadanhidh it 0ootlieyirguath; and

the electrostati rQ‘iﬂzip ratus a [c]:ord!jur}: to claim 1,,th electrostatic atomizing apparatus being
st e At ot ‘?ﬂaat"i%%{'éﬁﬁ“é‘?ﬁigbéﬁ%@aﬁ Etrode, the

placed downstream of the air suction por elngccomp sed’o
counter electrodg aas @ pnaiRkaYRRI; MRANSRAREORREFANBNMISLEY ARRAYING A VRllage between the

discharge electrode and the

larger than that in sintered metal, electrical resistance is approximately (0.4 t0 2) x 167 €m and
small, hence electricity can be efficiently applied to water as conductive material; therefore, the
foam metal can conduct electricity far more readily than a ceramic with large electrical resistance

10 (the electrical resistance is approximately 10° Qm and large), can increase an amount of
generated mist, and setting, etc. of an applied voltage js easy, and further, the applied voltage can
be made small, and it is possible to generate nano-size mist readily and easily. ln the present
embodiment, the discharge electrode made up of the main body part 232 formed of foam metal and
the protrusion part 231 whereto water that is attached to the surface of the main body part 232 is

15 suppiied by capillary action, the clectrode holding part 220 that holds the discharge electrode 230,
the counter electrode 240 provided in the electrode holding part 220 and provided so as to be
opposed to the protrusion part 231, the water supply means (for example, the cooling plate 210, or
the water storage tank 270, etc.) that supplies water to the discharge electrode 230, and the
high-voltage power supply part 250 that generates mist from the protrusion part 231 by applying &

20 voltage to between the discharge electrode 230 and the counter electrade 240 are included, wherein
foam metal having a three-dimensional net structure with pore diameters of 10 to 800 pm
(preferably with pore diameters of 50 to 300 pm, and further preferably with pore diameters of 50
to 150 um), and a voidage of 60 to 90 % (preferably 70 to 80 %) is used for the discharge electrede
230, and by setting the pore diameters of the discharge electrode 230 to be between 10 and 800 pm,

25 clogging resistance against foreign matter dramatically increases, and it is possible to supply water

from the main body part 232 to the protrusion part 231 stably for a long period. Further, since the



15counter electrode, wherein the mist generated by the electrostatic atomizing apparatus is
sprayed into a room from the air outlet provided in a place apart from the electrostatic atomizing
apparatus. 2014.A refrigerator that is composed of an inner box and an outer box, and that cools
inside of a plurality of storage compartments partitioned by a partition wall by a cool air that is cooled
by a cooler via a cooling air trunk, the refrigerator déprising: the electrostatic atomizing
apparatus according to claim 1, the electrostatic atomizing apparatus being placed in a wall surface
inside of a storage compartment or in 25the partition wall, being composed of at least the discharge

electrode, the cORIAT &S A Ea Ias e RSP LRI e SRS BndcgRiTet Sith g 9ieE by applying a
voltage betweepeihe,discharos SISEHAIRAN e SOUDIGLEISETRMG: ARY can ve ASRIAYQUIIEL that is

provided in a portion apart from the electrostatic atomizing apparatus inside of the storage
compartment inhwiioh theelelegtiestaticdaiainzi ng.apparaitsiprowde dTiok iniakeenngd storage
compartment separate from the storage compartment in which the electrostatic atomizing apparatus is
provided, and tﬁg’fﬁ%"“é&ﬁﬁ‘é%féﬂ%gﬁ‘ﬁ%%ﬁﬁg‘tﬁﬁc atomizing apparatus via an air conveying path,

wherein thesmisasperaigd Dy (he. Sigliqoiate APTIZING BpRAIAIS . spiaved info the storage
compartment, or the second storage compartment separate rommt%e sgorage compartment, into

which the sprayipeitiehepphs -biomdie, S amIa! IOVISasHkARA0e ARAFeMmIg electrostatic
atomizing apparatus via the cooling air trunk.

rectanguiar parallelepiped or an approximately columnar shape elongated in the axial direction,
and the protrusion part 231 in an approximately rectangular parallelepiped shape, an
approximately columnar shape, an approximately pyramid shape, or an approximately conical

10 shape, which protrudes ar the approximasely right angle with respect to the axial direction of the
main body part 232 from the middle in the axiai direction of the mair body part 232, and which is
shorier than the length in the axial direction of the main body part 232, and is integrally formed
with the maim body part 232, whereto water that attaches to the surface of the main body part 232
is supplied by capillary action, wherein the length in the axial direction of the main body part 232

15 is within the range of equal to or larger than 4 times but equal to or smalier than 20 times the
tength of the protrusion part 231, hence the main body part is divided into two parts (for example,
the first main body part 237 and the second main body part 238) at a protruding position of the
protrusion part 231 against the axial direction of the main body part 232, and water can be supplied
by capillary action from two parts (the both ends of the protrusion part 231) of the first main body

20 part237 and the second main body part 238 to the protrusion part 231; therefore, a large amount of
water can be supplied to the protrusion part 231, the amount of spraved mist can be increased, and
mist atomization can be performed stably. Further, even when either (for example, the first main
body part) of the first main body part 237 or the second main body part 238 becomes unable to
function due to clogging, etc., water can be supplied to the protrusion part 231 by the other part

25 (the other one) {for exampie, the second main body part 238), hence water can be stably supplied

to the protrusion part 231 for a long period, and the electrostatic atomizing apparatus 200 (the mist



ELECTROSTATIC ATOMIZING APPARATUS, APPLIANCE, AIR CONDITIONER, AND
REFRIGERATOR ABSTRACT It is an object to provide an electrostatic atomizing apparatus
which is simply structured, is easy to assemble, is low in cost, has clogging resistance against foreign
matter, can be used for a long time, and is highly reliable, or a home electrical appliance such as a
refrigerator, air conditioner, etc. including the electt88tatic atomizing apparatus. A discharge electrode
formed of foam metal, whereto water that attaches to a surface is supplied by capillary action, a
counter electrode provided so as to be opposed to the discharge electrode, and a water supply means

that is provided BirEEH{PRBEVE WS E 1R @ BIdaid e NRsP PSR iR e A supplying water
to the discharggglggirode or the electrode holding part, are included. Fig. 6

[0254]  Since a cover part (the feed-water means cover part 220X or 269) that covers at least
one of the feed-water means (the heat absorbing fin part 211 of the cooling plate 210 or the water
5 storage tank 270), the electrode holding part 220, and the fixing means 260 is provided in the
electrode holding part 220 or the fixing means 260 so that water supplied to the discharge
electrode 230, the electrode holding part 220 or the fixing means 260 by dropping from the
feed-water means (for example, the heat absorbing fin part 211 of the cooling plate 210 or the
water storage tank 270, etc.) provided directly above the discharge electrode 230 or the electrode
10 holding part 220 is not directly subject to an air flow in a fall path of water from the feed-water
means until the water drops over the discharge electrode 230, the dropping water droplet 275 or
dew condensation water is less likely to be subject to foreign materials such as dust, mold, foreign
particles, ete. in air surrounding the place where the feed-water means, the electrode holding part
220 or the fixing means 260 (the pressing means) is provided, a water droplet that attaches to the
15 discharge electrode 230 or a water droplet inside the electrode holding part 220 is less iikely to
foul, clogging in the discharge electrode 230 can be prevented, and the electrostatic atomizing
apparatus 200 that is highly reliable, clean and hygienic can be obtained.
16255]  Furthermore, since the notch or the opening is formed in the electrode holding part 220
or the fixing means 260, and dew condensation water dropping from the feed-water means (the
20 heat absorbing fin part 211 or the water storage tank 270¢) or water does not accumulate in the
discharge electrode 230, the electrode holding part 220 or the fixing means 260 in a state wherein
the discharge electrode 230 is held in the electrode holding part 220, there is no possibility thata
water droplet is in a state of attaching to the surface of the main body part 232 of the discharge
slectrode 230, or water is in a state of being accumulated in the electrode holding part 220, end
25  thatan electrical current is discharge d between the lower end surface 211Y of the heat absorbing

fin part 211 and the discharge electrede 230, even when a voltage is apphied to between the
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discharge ele#tmde 230 and the counter electrode 240, hence the electrostatic atomizing apparatus
200 or an appliance that is safety can be obtained. Here, the holding part of the discharge
electrode 230 in the electrode holding part 220 should preferably be configured (or, should be
configured to be able to eject water from the holding part of the discharge electrode 230 so as to
configure the discharge electrode 230 not to accumulate water in the surface thereof, wherein it is
configured that a water reservoir part that accumulates the ejected water is separately provided in a
position apart from the discharge electrode 230, such as on the lower side, and the water
accumulating in the water reservoir part does not contact with the discharge electrode 230) rot to
accurnulate water therein, Further, by setting the predetermined clearance 7 betwsen the lower
end surface 211Y of the heat absorbing fin part 211 and the discharge electrode 230 equal to or
larger than 4 mm {praferably equal to or larger than 6 mm) so as to secure a distance where
discharge does not take place between the heat absorbing fin part 211 and the discharge electrode
230 even when a water droplet is attached to the upper surface of the main body part 232 of the
discharge electrode 230, and it is possible © improve safety further.

[0256]  Inaddition, the discharge electrode 230 that is made up of the main body part 232
formed of foam metal, and of the protrusion part 231 that is integrally formed with the main body
part 232, and is formed so as to protrude from the main body part 232, whereto water which
attaches to the surface of the main body part 232 is supplied by capillary action, the electrode
holding part 220 that houses the discharge electrode 230, the counter electrode 240 that is provided
in the eiectrode holding part 220, and is provided so as 1o be opposed to the protrusion part 231,
the water supply means (the heat absorbing fin part 211 of the cooling plate 218, or the water
storage wnk 270), which is provided directly above the main body part 232 via the predetermined
clearance Z and which supplies water to the discharge electrode 230 or the electrode holding part
220, the electrostatic atomizing apparatus 200 which is made up of at Jeast the discharge electrode
230, the counter electrode 240 and the electrode holding part 220, and which generates mist by

applying a voltage between the discharge electrode 230 and the counter electrode 240, and a spray
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outlet that is provided in a place apart from the electrostatic atomizing apparatus 200, and that is
connected to the electrostatic atomizing apparatus 200 via the air conveying path are included,
whergin nano-size mist generated by the electrostatic atomizing apparatus 200 is sprayed to inside
of a storage compartment, a room, etc,, into which the spray outlet opens, from the spray outlet
provided in the place apart from the electrostatic atomizing apparatus 200; therefore, freedom of
placement of the electrostatic afomizing apparatus 200 including at Jeast the discharge electrode
230 and the counter electrode 240, and the mist spray unit (the mist spray outlet) for spraying mist
generated by the electrostatic atomizing apparatus 200 into the roﬁm increases, and since mist
atorization can be performed from the place where mist atomization is desired, hence it is
possible to perform design in accordance with a strycture of each home electrical appliance, such
as the refrigerator 1, an air conditioner, an air purifier, ete., and degree of freedom of design
increases. Furthermore, since the water supply means is provided directly above the main body
part 232 via the predetermined clearance Z, degree of freedom of the shape and the placement of
the feed-water means (the cooling plate 210 or the water storage tank 270), which is the water
supply means, or the discharge electrode 230 increases, and it is possible 1o freely set the shapes
and the placement of the discharge eiectrode 230, the counter electrode 240, the cooling plate 210
and the water storage tank 270 in accordance with the structure of each home electrical appliance,
such as the refrigerator 1, the air conditioner, the air purifier, etc., and to obtain the electrostatic
atomizing apparatus that is compact in size and of great efficiency can be obtained in accordance

with home electrical appliance.

Reference Signs List

162577 1: Refrigerator, 1 A: Machine compariment, 2: Refrigerating compartment, 2A: Chilled
compartment, 2P: Inner side wall, 2X: Approximately closed container, 2Y: Approximately closed
container, 3: Iee making compartment, 4: Switching compartment, 5: Vegetable compartment, 6:

Freezing compartment, 7: Refrigerating compartment door, 7A: Left refrigerating compartment
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door, 78B: Right refrigerating compartment door, §: Ice making compartment door, 9; Switching
compartment door, 10: Vegetable compartment door, 11: Freezing compartment door, 12:
Compressor, 13: Cooler, 14: Cool air circulation fan, 19: Switching compartment thermistor, 22:
Thermopile, 15: Switching compartment damper, 16: Switching compartment cooling air trunk,
3§: Control device, 30: Cooling air trunk, 51: Partition wali, 53: Cooling air trunk, 55;
Refrigerating compartment damper, 60: Control panel, 60a: Compartment selection switch, 601_:):
Temperature zone transfer switch, 60c: Instant freezing switch, 60d: lce making transfer switch,
60e: Mist spray switch, 72: Door pocket, 80: Inside refrigerator shelf, 131: Cooler compartment,
150: Defrosting heater, 151: Heater roof, 152: Defrosting electrode holding part, 200: Electrostatic
atomizing apparatus, 210: Cooling plate, 211: Heat absorbing fin part, 21 1a: Heat absorbing fin
plate, 211b: Heat absorbing fin plate, 211c: Heat absorbing fin plate, 211d: Heat absorbing fin
plate, 211e: Heat absorbing fin plate, 211T: Protrusion part, 211'W: Slant part, 21 1X: Outer side
surface, 211Y: Lower end surface, 212: Heat dissipating fin part, 212a: Heat dissipating fin plate,
212b: Heat dissipating fin piate, 212¢: Heat dissipating fin plate, 212d: Heat dissipating fin plate,
212¢: Heat dissipating fin plate, 213: Heat conducting part, 214: Void part, 220: Electrode holding
part, 220G: Water concentration part, 220K: Width direction size, 220L: Length direction size,
220W: Slant part, 220X Feed-water means cover part, 222: Notch part, 223: Counter electrode
housing part, 230: Discharge electrode, 231: Protrusion part, 232: Main body part, 237: The first
main body part, 238: The second main body part, 240: Counter electrode, 241: Opening part, 250:
High-voltage power supply part, 251: Power supply, 260: Fixing means, 261: Comnter electrode
cover part, 262: Conducting member pressmg part, 263: Step part, 268: Fixing nail part, 269:
Feed-water means cover part, 270 Water storage tank, 271: Graduation mark, 275: Water droplet,
277: Water discharge spout, 280: Conducting member, 286: Electrode conducting means
conduecting part, 3¢0: Cover, 511: Cooling plate heat-insulating material, 512: Kit component, 515:
Front surface opening part, 531: Side cool air outlet, 532 Side cool air outlet, 533: Upper cool air

outlet, 334: Lower cool air outlet, 600: Elecrrostatic-atomizing-apparatus light, 800: Mist spray
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cover, B10: Mist spray outlet, 820: Elsctrostatic-atomizing-apparatus outlet cool air trunk, §30:
Electrostatic-atomizing-apparatus mlet cool air grunk, 900: Lighting device, 910: LED, 910a: LED,

510v: LED, 810c: LED, 910d: LED, §10e: LED, 910f: LED, 915 Optical axis.



10

15

20

161

CLAIMS

I. An electrostatic atomizing apparatus comprising:

a discharge electrode composed of a main body part formed of a foam metal,
and a protrusion part whereto water that attaches to a surface of the main body part 1s
supplied by a capillary action;

an electrode holding part that holds the discharge electrode;

a counter electrode that is provided in the electrode holding part, and that 1s
provided so as fo be opposed to the protrusion part; and

a water supply means that is provided directly above the discharge electrode,
and that supplies water to the discharge electrode,

wherein the main body part has an approximately rectangular parallelepiped

shape and has a large area to receive water by being larger in width than in thickness.

2. The electrostatic atomizing apparatus according to claim 1, wherein a notch or
an opening is provided in the electrode holding part, and water that drops from the
water supply means, in a state in which the discharge electrode is held in the electrode

holding part, is less likely to accumulate in the electrode holding part.

3. The electrostatic atomizing apparatus according to claim 1, wherein the water
supply means inciudes & heat absorbing part that generates dew condensation water and
a heat dissipating part, and the water supply means is a cooling plate in which a Peltier

element is provided between the heat absorbing part and the heat dissipating part, and is

placed so that the main body part is situated directly below the heat absorbing part.
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4. The electrostatic atomizing apparatus according to claim 1, wherein the water
supply means is a cooling plate including a heat absorbing part and a heat dissipating
part , and drops dew condensation water generated by the heat absorbing part after
collecting the dew condensation water sliding down a slant part provided in an lower

end of the heat absorbing part.

5. The electrostatic atomizing apparatus according to claim I, wherein the water
supplied by the water supply means s dropped in a siant part provided in the electrode
holding part, and the water is concentrated in a predetermined portion in the electrode

holding part.

6. The electrostatic atomizing apparatus according to claim 1, further comprising
a fixing means that fixes the discharge electrode from above, wherein a slant part that
receives the water supplied from the water supply means and supplies the water to the

main body part is provided in the fixing means.

7. The electrostatic atomizing apparatus accordmng to claim 1, further comprising
a fixing means that fixes the discharge electrode from above, wherein a counter
electrode cover part that covers the counter electrode from above is provided in the

fixing means.

8. An appliance comprising:
the electrostatic atomizing apparatus according to claim 1; and
a spray outlet that is provided in a place apart from the electrostatic atomizing

apparatus via an air conveying path, and that sprays mist generated by the electrostatic
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atomizing apparatus,
wheren the mist generated by the electrostatic atomizing apparatus is sprayed
into a room into which the spray outlet provided in the place apart from the electrostatic

atomizing apparatus opens.

9. An appliance comprising:

the electrostatic atomizing apparatus according to claim 1; and

a fixing means that fixes the discharge electrode or the counter electrode
housed in the electrode holding part to the electrode holding part,

wherein the electrode holding part, the discharge electrode, the counter

electrode and the fixing means are integrally formed to be a kit component.

10. The appliance according to claim & or claim 9, wherein a cover part is
prbvided in the fixing means, the cover part covering at least a part of a path between
the water supply means and the electrode holding part, along which the water that is
supplied by falling from the water supply means provided directly above the discharge

electrode or the electrode holding part falls, so that the water is not directly affected by

a flow of air around the water.

11. The electrostatic atomizing apparatus according to claim 1, wherein a foam
metal with a three-dimensional net structure, such as titanium, with a pore diameter of

10 to 800 um and a voidage of 60 to 90 % 1s used for the main body part.

12. The electrostatic atomizing apparatus according to claim 1, further comprising

an electrostatic-atomizing-apparatus dispiaying means provided in the electrostatic
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atomizing apparatus, the electrostatic-atomizing-apparatus displaying means indicating

that the electrostatic atomizing apparatus is operating.

13. An air conditioner comprising:

a heat exchanger in which a front side heat exéhanger provided in a front side,
and a back side heat exchanger provided m an upper side or in a rear side are placed,

an air suction port provided before or above the heat exchanger;

a blower for blowing air taken in from the air suction port and heat exchanged
by the heat exchanger, from an air outlet provided in a lower front side via an air
cohveying path; and

the electrostatic atomizing apparatus according to claim 1, the electrostatic
atomizing apparatus being placed downstream of the air suction port, being composed
of at least the discharge electrode, the counter electrode and the water supply means,
and generating miust by applying a voltage between the discharge electrode and the
counter electrode,

- wherein the mist generated by the electrostatic atomizing apparatus is sprayed
into a room from the air outlet provided in a place apart from the electrostatic atomizing

dapparatus.

14. A refrigerator that is composed of an mner box and an outer box, and that
cools inside of a plurality of storage compartments partifioned by a partition wall by a
cool air that is cooled by a cooler via a cooling air trunk, the refrigerator comprising:
the electrostatic atomizing apparatus according to claim 1, the electrostatic
atomizing apparatus being placed in a wall surface inside of a storage compartment or in

the partition wall, being composed of at least the discharge clectrode, the counter
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electrode and the water supply means, and generating mist by applying a voltage
between the discharge electrode and the counter electrode; and

a spray outlet that is provided in a portion apart from the electrostatic
atomizing apparatus inside of the storage compartment in which the electrostatic
atomizing apparatus is provided, or in a second storage compartment separate from the
storage compartment in which the electrostatic atomizing apparatus is provided, and that
is connected to the electrostatic atomizing apparatus via an air conveying path,

wherein the mist generated by the electrostatic atomizing apparatus is sprayed
into the storage compartment, or the second storage compartment separate from the
storage coﬁpartment, into which the spray outlet opens, from the spray outlet provided

in a place apart from the electrostatic atomizing apparatus via the cooling air trunk.
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ELECTROSTATIC ATOMIZING APPARATUS, APPLIANCE, AIR CONDITIONER,

AND REFRIGERATOR

ABSTRACT

" Itis an object to provide an electrostatic atomizing apparatus which is simply
structured, is easy to assemble, is low in cost, has clogging resistance against foreign
matter, can be used for a long time, and is highly reliable, or a home electrical appliance
such as a refrigerator, air conditioner, etc. including the electrostatic atomizing
apparatus. A discharge electrode formed of foam metal, whereto water that attaches to
a surface is supplied by capillary action, a counter electrode provided so as to be
opposed to the discharge electrode, and a water supply means that is provided directly
above the discharge electrode via a predetermined clearance, supplying water to the

discharge electrode or the electrode holding part, are included.

Fig. 6



